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[TounTyBanu ynTaTeNy,

MerynapoaHoTo crimcanue 3a Hayka U ymeTHocT UJIEJA oBaa rogmna tw u3gasa 15. u 16. 6poj. OBa
CIIMCAaHWE TPETCTaByBa EAMHCTBEHA IUIaTdopMa IITO € IOCBETeHa Ha pa3padoTyBame W INpeHecyBame Ha
3HaCH-E HU3 PA3HOBHUIHU JUCIUIUIMHY, BKIYIyBajKH €KOHOMH]ja, HH)OPMATHKA, IPaBO M IMOJUTHKA, MEIUIIMHA
Y 3[IpaBCTBO, Oe30eTHOCT 1 yMeTHOCT. JKuBeejku BO epa BO KOja TpaHHUIHUTE TOMEl'y TUCIUILIHHHUTE [TOCTOjaHO
ce HcmpervieTyBaar Mery cebe H ce C@ MOHCjaCHHW, HAIIETO CIHMCAHWEe MMa 3a el Ja 0 MONIPXKH
WHTEPAUCIMIUIMHAPHUOT JUjajior U MefyceOHata copaborka. Hue cme mocBetenu na o6ezbenume muatdopma
Koja ke TH ondaru pa3MHUCIyBambara Ha aBTOPUTE KOU ja MpeIn3BUKYBaaT KOHBEHIIMOHATHATA MYAPOCT U TH
MOMECTyBaaT TPaHUIMTE HAa CErallHOTO pa3MHUCIyBame. BepyBame Jexa HallOBp3yBameTO Ha HaykKaTa H
YMETHOCTa Kpeupa IUI0Ha [TOYBa 3a CO3[aBame KPUTUYHA MHCIA M KpeHpame WHOBAIMH, IITO K& BOAH KOH
BOBE/lyBa-¢ HOBH MEPCIICKTHBU BO PEIIABAKHETO HA KOMIUIEKCHUTE TTI00ATHH Mpalliarba.

Bo oBue nBe m3manmja ce ondareHH TPYAOBH KOW MPOUBJIETYBAaaT O TEKOBHHUTE HCTpaKyBama Ha
ABTOPHUTE MOBP3aHM CO aKTYEJIHU TEMH OJ1 HUBHUTE IMOTECHHU ToIpayja Ha uHTepec. JlonoaHurenHo, Bo 15. 6poj
Ha OBa CIHCaHHWE ce omndareHu M TPYJOBU KOW MpoHU3NeryBaar oj UeTupuHaeceTrTara MeryHapoJHa HaydHa
KoH(epeHnrja Bo opranusanuja Ha EBporickn yamBepsuteT — Ckormje co HacioB ,,COBpeMEHH acleKTH Ha
TEXHUYKHUTE, OINMIITECTBEHUTE, YMETHHYKUTE W MEAWIMHCKUTE cUCcTeMH . JlepuHupanaTa Tema CTUMyIHpa
MYJITHAACIUTUIMHAPHOCT BO MCTPaXKyBamaTa Ha CEKOjJHEBHHOT PacT M pa3BOj BO MOBEKEe HAyYHW OOIACTH U
yMeTHOcTa. Bo mpe3eHTHMpaHWTE TPyIOBH Ha aBTOPHTE BO OBHE IBE H3JaHHUja, MOMery OCTaHaTHTe, Ce
pa3paboTyBaaT TeMH MOBP3aHH CO: COBPEMEHHUTE acleKTH BO EKOHOMHjaTa, HCTPaXyBajKH T'M HOBHTE
MHCTPYMEHTH Ha (PMHAHCUCKHTE Ta3apu, KaKo M COBPEMEHHTE IpHCTANy BO (PMHAHCHUCKOTO U3BECTYBambE M
CMETKOBOJICTBEHATa EBHJCHIMja; TIOHATaMy, aHalM3a Ha TpPaBHUTE (EHOMEHOJOIIKH KapaKTEPUCTUKH M
peuuIMBH3aM Ha MaJOJISTHUYKATa JEIMKBEHIMja W TIpaBHAaTa 3allTUTa Ha Jenara M CEeMEjCTBOTO;
HCTpaXKyBama TIOBP3aHU CO COBPEMEHHUTE acIieKTH BO Oe30emHocTa, ormdakajku ja MOTUIICKaTa KOPYIIHja,
areHIuuTe 3a 00e30edyBame, MEPemEeTO Mapy M IPEeKpIIOYHATa OJPEJCHOCT Ha jaBHHOT pEel U MUp;
HUCTpaXXyBama Ha COBPEMCHUTC NIPUCTAIIN U aCIICKTU BO o0OJjacTa Ha I/IH(bOpMaTI/IT-IKI/ITe TCXHOJIOTHH, IPETJIC Ha
CTPYKTypaTa Ha NOJaToNuTe, 0e30€JHOCTa Ha TO/IaTOLUTEe, KaKo M MPUMEHa Ha HHPOPMATHIKATa TEXHOJIOTHja
MPU CO3/IaBAETO YMETHOCT;, MPOrPaMHUpPAmET0 Ha YMOT Kako (WI030)CKO M ETHYKO pPa3MUCIYBambE;
HUCTpaXXyBama IIOBP3aHM CO IIpUMCHATa Ha HOBW TCXHOJIO'MHM BO MEAWIMHATA, KaKO W HUCTpaXXyBamka BO
YMETHOCTA CO MPUJIOKYBakhe YMETHUYKH JieJia KOU TH 0JIpa3yBaaT COBPEMEHHUTE aclieKTH Ha YMETHOCTA.

M3pa3zyBame Hajex JieKa MPE3EHTUPAHUTE TPYJIOBH, TEMU M 3aKJIY4UOI[M HAa aBTOPUTE Ha TPYJOBHUTE,
KakO M IIPUIOKCHUTE YMCTHHUYKH [OCJia Ke MMpeTrcraByBaaT IOTTHUK 3a IIOHATaAaMOIIHWU U HOZI.Ha6I/IHCKI/I
HCTPaXXKyBama U TBOPEIITBO HAa aBTOPUTE BO PA3JIMUHUTE TIOJpadja HAa HAyKaTa U YMETHOCTA U Ke TIPUI0HecaT

KOH HOBH 3HAaCHa U IIOHATAaMOIIICH pa3Boj BO OIIIITECTBOTO.

I'maBeH u 0ATOBOPEH ypeaHUK

[Ipod. a-p Anura Llemo
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Dear Readers,
The International Journal of Science and Art IDEA is proud to announce the publication of its 15th and 16th
issues this year. This journal serves as a unique platform dedicated to fostering the development and exchange
of knowledge across a variety of disciplines, including economics, informatics, law and politics, medicine and
health, security, and art. In an era where the boundaries between disciplines are increasingly intertwined and
blurred, our journal aims to promote interdisciplinary dialogue and collaboration. We are committed to
providing a platform for authors who challenge conventional wisdom and push the boundaries of current
thinking. We firmly believe that the connection between science and art creates fertile ground for generating
critical thought and fostering innovation, which in turn leads to new perspectives for addressing complex global
challenges.
The latest two issues include papers that resulted from the authors’ ongoing research related to topics within
their specific areas of interest. In addition, the 15th issue of this journal includes papers originating from the
14th International Scientific Conference organized by the European University — Skopje, titled “Contemporary
Aspects of Technical, Social, Artistic, and Medical Systems.” This topic encourages multidisciplinary research
into the continuous growth and development of several scientific fields and art. The authors of the papers
presented in these two issues, among other topics, explore:
e Contemporary aspects in economics, including the development of new instruments for financial
markets and modern approaches to financial reporting and accounting records;
o Legal and phenomenological analyses of juvenile delinquency, recidivism, and the legal protection of
children and families;
o Contemporary security issues, such as police corruption, the role of security agencies, money
laundering, and the criminal dimensions of public order and peace;
o Innovative approaches in information technology, including data structure and security, as well as the
application of IT in creating art;
o Philosophical and ethical perspectives on programming the mind;
e Applications of new technologies in medicine;
e Acrtistic research through submitted works of art reflecting contemporary themes.
We hope that the topics, findings, and creative works presented by the authors in these issues will inspire
further research and creativity across various scientific and artistic disciplines. We believe they will contribute

to advancing knowledge and fostering societal development.

Editor-in-Chief
Assoc. Prof. Anita Shesho, PhD
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XEINMPAIBE CO HEM3BECHOCT U ITIPUMEHA HA OIIIUAN

UDC: 336.763:[005.52:005.334 Ilpeaneoen mpyo

IIpod. n-p Anekcanapa CTaHKOBCKA

@Dakynmem 3a ekonomcku Hayku, Eeponcku ynusepzumem — Cronje

AncTpakT

XeyupameTo € CIMYHO Ha TOJIMCA 3a OCHUTypyBame 3a MHBecTHLMH. lIpercTaByBa cTparermja 3a
yIpaByBambe CO PU3MK MPUMEHETa 3a 3alTHTa HA MOPTQOIHOTO OJ MOTCHIHMja HH HETaTHBHU JIBIDKEHa Ha
HOECHUTEC. Co IMpUMCHA Ha XCHpAbe, MHBECTUTOPUTC MMAAT 3a LCJI Ja I'M HamajaT HOTCHHI/IjaJIHI/ITe 3ary61z1 u
HEW3BECHOCTH, CO3/1aBajKH 3aIITUTHA Oaprepa oJ MOTEHIWjaTHA 3aryON Ha HUBHUTE MHBECTHUIIMU BO YCIIOBH
Ha HECTaOWIHU Na3apHH ycinoBu. OMIIUUTE ce MOMyIapeH MEXaHW3aM 3a 3aIlTHTa OWUIEjKU CE€ MCKITyYHUTEITHO
(hiexcOWITHY 1 ce CO OTpaHWYeH PU3HK 3a KymyBaunTe. KiydHa € e)eKTHBHOCTA Ha OMIIMjaTa Kako ajarka 3a
XCUUHT ILITO pe3yiaTHpa OJ H300pOT Ha BHUCTHMHCKHAOT THI OIMja M HAa BHUMATEJHO IUIAHUPAKE Ha
cTpaTervjara 3a Xeyupame. XeJHpameTo CO OMLKHU BKIydyBa OTBOPAaE HA MO3ULHja - MIIM IIOBEKE MO3ULUH -
LITO K€ IO HaZIOMECTU PU3UKOT 3a IIOCTOjHATA TPrOBHja.

Kuyunu 360poBu: xeyuparse, ynpagysarse co pusux, HeCmaOuiHyu RA3apHU YCI08U, ONYUU U RO3UYULL.

HEDGING WITH UNCERTAINTY AND APPLICATION OF OPTIONS

Abstract

Hedging is akin to an insurance policy for investments. It's a risk management strategy employed to
protect an investment portfolio against potential adverse price movements. By creating a hedge, investors aim
to reduce potential losses and uncertainties, creating a safety net that stabilizes their investments amidst volatile
market conditions. Options are a popular hedging mechanism as they’re extremely flexible and are limited risk
for buyers. It's important to remember that the effectiveness of an option as a hedging tool is contingent on
choosing the right type of option and carefully planning the hedging strategy. Hedging with options involves
opening a position — or multiple positions — that will offset risk to an existing trade.

Keywords: hedging, risk management, volatile market conditions, options & positions.

Bogen

Kapakrepuctuuno 3a 60-tute romuHu ox XX BEK ce CTPYKTYPHHTE NMPOMEHU Ha (UHAHCHCKHOT
CHCTEM W 3rojieMyBame¢ Ha Hewms3BecHocTa (WH(JIANWja, OCHUIAIMKA Ha JICBU3HHOT KypC, OCIUJIAIIMH Ha
KaMaTHHUTE CTaITKW, TOPECTPUKTHBHA ()MHAHCHCKA PETYJIaTHBA, BOBEIYyBAk-¢ HA KOMITjyTEpPCKAaTa TEXHOJIOTH]a)

CO IITO Ce MEHyBaaT yCJIOBUTE Ha IMOHYJa Ha 1a3apoT M Pa3BOjoT HAa (PMHAHCWCKH WHOBAIMU. | eHepasHo,
9



International Journal of Science and Arts - “IDEA”

MIOCTOjaT TPHM MBIKEUKH CHIM KOM T'M TNPEAW3BMKYBAaT (MHAHCHCKHTE HHOBAIMH: pa3BOjoT Ha
nH(pOpMAITHCKO-TeIEKOMYHUKAINCKaTa TEXHOJIOTHja, HecTaOMiHOCTa Ha (PMHAHCHUCKHUTE Ta3apu Bo 1970-tute
U peryiaTopHa apouTpaxa (pe3yaTupa BO pa3Boj Ha €BPOBAIYTEH MMa3ap U Ha ,,0(IIop* EHTPHUTE).

Brnanuaute v I€TOBHUTE CHTUTETH OJTOBOPHUIIC HA OBHE MPOMEHHU CO MPHMEHA HAa HOBH (DMHAHCHCKH
WHCTPYMEHTH T.H. JIEpUBATH CO IEJ Jia C€ 3allITUTaT OJ HENPEABHIUIMBATE OCIUIAIMA Ha IICHUTE, Ha
KaMaTHHUTE CTAIIKW W Ha JIEBH3HUTE KypceBH. MHOIITBO 0] (PMHAHCUCKUTE EHTHTETH ja YBUEIEC MOXHOCTA 32
MpO(HUT IPEKy MPOIECOT Ha IIMMEKyIaNrja U XeIHPame CO BEPOjaTHUTE [IEHOBHH ITPOMEHH, MPEKy Mpoaaxda u
KyIyBambe JCPUBATHU JIOTOBOPH.

I'moGanuzanujata Ha WHBECTUIMCKUTE TEKOBH T'M TIOTTHKHAa TpPAHCAKIMUTE HAa TMa3apoT Ha
(DMHAHCUCKM JepUBATH, OTBOPAKETO HAa HOBH TEPMHUHCKH Oep3W M pa3BOjOT Ha Ma3apoT NpeKy ManTep,
BOBEJlyBal-¢ HAa HOBY BUIOBH (DMHAHCHCKU JEPUBATH, Pa3B0Oj HA HOBU CTPATETHH CO JIEPUBATHTE U HIMPCHE HA
rmo0allHUTe TEKOBHM Ha TpaHCAaKUMUTE cO JepuBaTH. @DOHHAHCHCKUTE JAEpPHBATH CE€ KOPUCTAT BO
MPHUCIIOCOOYBAkHETO HA CONICTBEHOTO MOPT(OIHO, 32 apOUTpaXka MpH IEHOBHA HEPAMHOTEKa Ha (PUHAHCHUCKUOT
nasap, 3a HamallyBaleé W M30eTHyBamhe Ha 3ary0ara MpeKy MpolecoT Ha MIMeKylaluja W MPOLecoT Ha
Xelupame.

TepMHHOT AepuBaT MpoOM3NEryBa O MaTeMaTH4Kara QyHKIMja Ha W3BEAyBamhe HA HUBHATA BPEIHOCT
ol Hu3a nojatouu. Bo ¢uHaHcHMUTE, NepuBaT ¢ (PMHAHCHCKH MHCTPYMEHT WJIM XapTHja OJ BPEAHOCT uuja
WCIIaTa 3aBUCH OJ] T.H. TIPEJMET Ha JIOrOBOPOT: HaTa, 37aT0, aKI[MK, KAMATHHU CTAIKH, OEP3aHCKH WHJICKCH,
pedepeHTHa CTOKA WTH WIHH HACTAHH.

Knyd 3a pazoupare Ha GUHAHCHCKHUTE JICPUBATH € TIOUMOT M yJIoraTa Ha PEeMHjaTa, MO3HABAKE KOE €
3HAYAjHO 33 OCO3HABamkhE Ha MPOOJeMaTHKAaTa Ha (UHAHCHCKHUTE JEPUBATH. BCYIIHOCT, HEKOU JEPUBATH CE
CTIOPE/NTMBU CO OCUTYpYyBameTo. Kako mTo ce miaka npemMuja Ha OCHUTypHUTEIHATa KOMIIaHHja 3a Jia ce Jo0ue
3alITUTa Of CTieIM(PUYCH PU3HYCH HACTAH, TaKa MOCTOjaT JCPUBATHH MPOAYKTH IITO HCIIATYBAaT OJpe/cHa
CyMa TapH, ako c€ CIlydd HEeKOj HacTaH 3a Koj Tpeba Jia ce TaTu npemuja ogHanpea. JloroBopor o6e30emysa
CUTYPHOCT Ha (DUHAHCHUCKOTO IUJIAHWPAKE, HAMATYBAjKU TO PU3UKOT O] 3aryba OJ HEMOBOJIHHUTE IEHOBHH
MPOMEHH, OCIMJIAIMUTEe HA KAMATHH CTalKH M OJ] MPOMEHHUTE Ha JCBH3HHOT KypC, a CO TOAa IO HaMaayBa
TPOUIOKOT HAa pealn3upame Ha OW3ZHUCOT. 3a JIOTOBOPEHUTE CTpaHH, JIOroBOpoT 00e30eiyBa rapaHmuja 3a
npojaxxba, IIyC MOXKHOCT 3a peaju3aliija Ha JOMOJIHUTEICH HPO(PHUT BO 3aBHCHOCT 0J1 nephopMaHCUTE Ha

JIEBU3HUOT KYpC, 0J1 KAMAaTHUTE U O] ICHOBHUTE OCIMJIAIUY.

AHaJu3a U JUCKYyCHja

TproBuure co (WHAHCHCKM WHCTPYMEHTH Tpei Ja 3alovYHaT CcO TPryBame, BpIIAT MPOIEHKa 3a
AHTUIHUIINPAHUTE IMa3apHU HCEU3BCCHOCTH. Hewussecnocra npeTCTaByBa CTAaTUCTUYKAa MCEPKa Ha TPEHAOT Ha
nasapHaTa IieHa Ha MPUMapHUOT MMOT — MEpKa KOJIKY TpeceyHara TOYKa Ce OYeKyBa Ja OCIMINPa OKOIY
Hekoja opbwura. IlazapHaTa HEM3BECHOCT NpPETCTaByBa (DIyKTyWpame Ha Ia3apHATE IIEHH, BO TEKOT Ha

npe3cMarbLC Ha HO3I/ILII/Ija (¢]0) (1)I/IHaHCI/ICKI/ITe HUHCTPYMCHTHU. Hewussecnocra He € KOHCTaHTHa, OAHOCHO HUCTaTa CC

! Kent Matthews and John Thompson, The Economics of Banking. John Wiley and Sons, Chichester, 2005, p. 4-6.
2 Regulatori Handbook, section 660, Derivative instruments and Hedging; Office of Thrift Supervision, April 2001, p. 2.
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MEHyBa BO OIpEJICH BPEMEHCKH MEPHOI M MOXKe J1a Ouse pe3ynrar Ha criequ(uyHu HACTaH!, CO IITO HCTaTa Ce
srosemyBa. KoJky e rmorosema HeM3BEeCHOCTa, IOT0JIeMa € MOKHOCTA 3a TIOTEHIINjalTHH ABIKEha Ha ICHUTE Ha
NPUMapHUOT UMOT 32 BpeMe Ha )KUBOTHHOT BEK Ha OJpe/ICH HHCTPYMEHT.
bep3aHcko TpryBaHWTE AepUBATH HYAAT CIEIHMBE TJIABHU IMPETHOCTH BO OJHOC HA TPryBameTO HA
1a3apoT NpeKy manrep:
» [lenosna mpancnapeHmHocm u egukacHocm; OOCMANHOCM 3d cume 6UO06U NA3APHU YUEeCHUYU.
Bepsure 3a ¢jyuepcu u 3a ONuM OBO3MOXKYBAaT J1a ce CpPETHAT MOHyAaTa M nodapyBavykara Ha eTHO
MECTO, OJJHOCHO MHTEPECHUTE Ha JUBEPICHTHH KATETOPUU Ha KyIyBaud U Ha MPOJABayH, CO ILITO CE
ACTCpMHUHUPA [ICHATAa HAa pa3sHU BHJIOBU MPOAYKTHU, AICBU3CH KYypC WM KaMaTHU CTaAIlKW. E(I)I/IKaCHI/IOT
npollec Ha OTKPHBAak€ Ha IIeHAaTa IMpHIOHECYBa 3a 3rojieMyBamke Ha OpojoT Ha TpaHCIApEHTHH
TProBCKH apamkMaHH. be3 pasnuka Jaau MeCTOTO Ha TPIryBambe € MPEKy OTBOPEHO MOBHKYBAHE MU
eNIEKTPOHCKO, IleHaTa Ha Oep3aHCKO TPryBaHUTE BAJIyTH, CTOKM WM JpPYyTH TPOIAYKTH €
pacmpocTpaHeTa HHU3 CBETOT, aocTtamuu mpeky Pojrepc (Reuters), BmymOepr (Bloomberg) u np.
EnexTpoHCKOTO TpryBame Mpeky KomiljyrepusupanuoT Tproeeku cuctemu (GLOBEX ® at Chicago
Mercantile Exchange — CME Inc.) ce onBuBa 24 4aca; u
»  Emnumunuparwe na xpeoumnuom pusux. IIpm cekoj CKIydeH IOTroBOp Kako TpeTa CTpaHa IIpH
TpaHCaKIHjaTa ce jaByBa Oep3aHCKaTa KIMpUHINKA Kyka. [lazapHuTe ydecHuIm HemaaT morpeda o
NPOLIEHAa Ha KPEAUTOCIIOCOOHOCTA Ha JIEIOBHUTE MapTHEpH. VIMEHO, KIMpHHIIKATa Kyka € HUBHHUOT
JIeJIOBeH MapTHep M wWieHKHTe Ha KimpuHIIKaTa Kyka ce rapaHTH Ha cekoja Oep3aHCKa JIelOoBHA

TpaHCaKIIHja.

BroxxyBamero Bo (hjydepcn u BO ommuM ce 0a3upa Ha JIEBEpHUIl MOCTAlKaTa co Koja ce HamayBa
pu3ukoT. CUTHUTE MHBECTHTOPH BIJIOKYBaaT Majl M3HOC BO HMHBECTHUIMM CO TOJieMa BPEIHOCT, MIPajku Ha
neBepuyl. Mako kaj JeBEpHUIIOT MOYETHHOT BJIOT BO OJHOC HA BPEIHOCTA HA JOTOBOPOT € PEITATUBHO Mall, CO
orJie]l Ha MOXKHUTE HEOUCKYBaHU IIPOMEHH Ha Ma3apoT MOXKeE Jia J10jA€ A0 ToJIeMH 3aryOu UiM 0 OCTBapyBambe
excTpa 3apaboryBauka. He mocTom cooiBeTeH MeTo] 3a Ja ce MpeaBuau certo Toa. Bo Quuancuute,
BJIOJKYBambETO BO (hjyd4epcH M BO ONIIMU € HajBUCOK CTENEH Ha Xa3apj M 3aToa OBOj BHJ Ha BIOXKYBAambE HE
MOJKeE J]a ce CMeTa KaKO HHOBATUBHO MPETIIPHEMHHUIITBO.

JlepuBaTHUTE aKTHBHOCTU C€ JUPEKTEH W3BOP Ha MPHUXOJ MpeKy ,market-making ¢ynkumjara,
3a3eMare MO3UIHja ¥ apOUTpaka Ha PU3HKOT:

» [Ilpasewe na nasapom — GyHKIHMjaTa OBO3MOXYBa BJI€3 BO JICPUBATHH TPAHCAKIUHU CO JIEIOBHH

SHTUTETU WJIN MapKeT-MejKepH, OJpKYyBajKu OanaHacHpaHO MOPTQPOIHO CO OUYEKyBama 0] 3apadoTka

MpeKy MPOBU3Hja TeHeprpanHa o] OJTHOCOT MoMery MOHy[aTa U modapyBavKaTa;

» 3azemarwe nozuyuja — TpPETCTaByBa HAINOp 3a NpOQHUTHpame CO Npudakame Ha PH3HKOT IPEKy
3a3eMame COO/IBETHA MO3HIMja CO AaHTULUIHUPAE Ha IICHOBHUTE JIBIKCHHA,
» Apbumpasxca — odun na ce ,,ACKOPHCTAT" NMPEJHOCTHTE OJ IIEHOBHHUTE JBWKCHA, (DOKyCHpaHH 1a

HpO(l)I/ITI/IpaaT O MAJIUTC PA3JIMKU BO ICHUTC HA UCTU MHCTPYMCHTHU HA pa3JIMYHU ITa3apu.

% Gardner & Mills, Managing Financial Institutions, Dryden Press, USA, 2003, p. 25.
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VuecHUIIUTE Ha JIEPUBATHUTE Ma3apd Ce TPyMUpPaHUA BO JBE TPYIH, CIOpPE] HUBHATA MOTHBAIMja 3a
BJI€3 BO JIEPUBATHH I0TOBOPU. KpajHUTE KOPUCHHIIK TPAIUIIMOHATHO BIECTYBaaT BO JICPUBATHH TPAHCAKIIUH 32
MOCTUTHYBambe CHeU(UPaHy IeIH MOBP3aHUH CO XCUHUPameTo, (PUHAHCHpae W 3a3eMame Ha MO3HIHja Ha
HOpPMaJIeH T€K Ha HUBHUTE OW3HMC-omeparuu. KpajHure KOPHCHHIM BKIydyBaaT (MHAHCHCKHA WHCTHUTYIIUH,
0aHKH, MHCTUTYIIMOHAIHA WHBECTUTOPH, TIEH3UCKHA (OHIOBH, OCHTYPUTEIHNA KOMIIAHHUH, 3aCTHHIKH (OHIOBH
U CHCUHWjaM3UpPaHd WHBECTUIMCKHA KOMIIAHWH, KOPIIOPAIMH, JIOKAJHW W [PXKABHH BIIQJWHH arcHIUH |
MHTEpHAIMOHATHNA areHnuu. [locpeaHunuTe, MOHEKOTrall HAapeYeHH ,,JHIepH’, OYeKyBaaT Ja TeHEepHUpaar
NPUXOJ] O] TPaHCAKIMCKaTa MPOBU3HMja, O] pasiMKaTa Mery MOHyaaTa W mobapyBaukaTa M MPEKy HHBHATA
MO3MIIMja 32 TPIyBame MPEKY CONCTBEHA CMETKA. I'NTaBHHM TMOCPEAHHIIM CE TOJeMHUTe OAHKH W KOMIIAHWH 32
XapTun oA BPEAHOCT HU3 CBETOT. KaKO MMoCpeaAHMIHN, 6aHKI/ITC TpaAulIMOHAJIHO IMOHYAYBAaaT HNPOAYKTU Ha
MEHAIIMEHTOT CO PU3UKOT 0a3upaHH Ha JEBU3HU KypCEBH U HA KAMATHU CTAllKW M HYJAAT ACPUBATHH MPOIYKTH
KaKO CEpPBHC Ha MEHAIMEHTOT CO (PMHAHCHUCKH PH3HK.

Xeyune akmusnocmume ce KOMOMHaIMja Ha €(DEKTHBHU U HA TEPMHHCKH PabOTH, KOM UM CIY)aT Ha
KyIyBauuTe Ha CTOKMTE KaKO HAYMH Ha 3allTUTa OJ] PU3MK Ha MOPaCT WX ofarame Ha IeHaTa. Bo Hajimpoka
CMHCJIa XCIIMHIOT MPETCTaByBa 3a3eMame Ha CIIPOTHBHA MO3HWIIMja BO OJHOC Ha BEKEe CTEKHATa JIOTOBOPHA
Mo3UIMja CO Hamepa Ja ce M30erHe WM Jla ce Hamainu (UHAHCHCKara 3ary0a. Xeyupamero MMa HH3a
MPEIHOCTH 32 IEJIOKYITHATAa EKOHOMUja O 00e30e/1yBameTo e(hUKaceH HaYKMH 3a TpaHchep Ha PU3UKOT Ha OHUE
WHIMBUIYH KOU C€ MOATOTBEHH 3a CIpaByBame co HuB. llenra Ha Xeyepurte ¢ M30ErHyBambe HA PU3UKOT U
3alITUTA Of] MPOMEHA Ha I[CHUTE. 3a pealli3uparme Ha XCUUHT TPAHCAKIIHN]ja ¢ TIOTPEOHO J1a TTOCTOM MPOMITEH U
TEPMHHCKH maszap. llenta Ha XeIUpameTo € Jla ce HaMalld PHU3MKOT O] 3ary0ba WM Jia Ce Crpeyd ryderme Ha
npodUT mopa OCIMIAIMK BO IEHUTE, CO TOA HITO CE 3a3eMa MCTOBETHA MJIM CIIPOTHBHA MO3UIIHMja Ha Ma3apoT
Ha (DMHAHCHUCKY JIePUBATH.

Mery Haj3HaYajHUTE MPETHOCTH HA XEUMHIOT HA TEPMUHCKHTE Ma3apy ce BOpPOjyBaar:

» 3HAYNUTETHOTO HaMaJyBame Ha PU3UKOT HAa MPOMEHHUTE Ha [[CHUTE HA CTOKOBHUOT M Ha (PUHAHCHCKUOT
nasapeH MaTepHja;

> TOTIIOJHATAa HE3ABUCHOCT Ol TCKOBHHUTC JACJIOBHU ONICpAlINHU;

\4

rorojiemMaTa (JICKCHOMIIHOCT BO TJIAHUPABETO; U

» TOJIECHOTO M TIOETHOCTABHO YIPaBYBamke CO (PMHAHCHHUTE.

XeynpameTo ¢ U3BEICHO O] CTPAHA HA TPrOBIH T.H. XeyepH. Xeyepure' ce 00MYIHO KOMIIAHHH KOU Ce
3aHUMaBaaT coO HEeKOja MPOU3BOJHA JISJHOCT, YHj OCHOBEH MPOJYKT € MOJJI0KEH Ha BIMjaHUEeTO Ha Oep3aHCKUTE
MPOMEHH Ha IIeHnTe (Ha MpuMep, MPOU3BOIUTENH Ha Ha)Ta, MPOU3BOAMUTENN HA ITUCHKA, TYEHHIIA, COja, TIAMYK,
kade, Kakao, IPON3BOJAUTENN HA METAIH M OJIArOPOJIHA METAIIM U CJI.) WIH Ce MOTPOLITYBa4d Ha TOj TIPOHM3BO]
(Ha TpuMep, aBHUOINPEBO3HUIIN). XellepuTe Npedepupaar CUTypHO CTOIAHUCYBAmkhE W 3aTOa o W30ErHyBaar

PU3HUKOT U 3allITUTYBAaT OJ] IPOMEHATA Ha IICHaTa.

4 Hull, John C, Introduction to Futures and Options Markets, Englewood Cliffs, London, 1997, p. 360.
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Hajcoductuimpann amaTku Kowm MOXaT na ce ynmorpebdar Bo ¢yHKIHMja Ha TpaHcepupame M Ha
penynupame Ha PU3MKOT CE OMIMHUTE. THe MpeTCTaByBaaT pacrojlarame CO TpaBo, HO He M OOBpcka 3a
KyIyBambe WIX 32 MPOJaBakhe Ha OMPEJICIICH UMOT BO MTHHHA.

OnnuuTe ce KOHTUHICHTHH MO0apyBama BO CMHUCIIA JIeKa HUBHATA BPEJHOCT € YCIIOBEHA O] BPEAHOCTA
Ha HEKOj Apyr (PMHAHCHCKH WMOT BO OJIpelieH BpeMeHCKH mnepuoa. Ommujara 1mo cBojaTta CyIITHHA € €/IeH BHI
HenoTHoJH joroBop. Kaj onuuure, KymmyBadoT He Mopa Jia ja Mpojajie Wi Kyl aKTUBaTa, TOj Toa Ke T0 CTOpU
caMo aKko MMa MHTepec 3a Toa. EquHcTBeHa 00BpCcKa Ha KyMyBadoT € Aa ja KyITU ONlyjaTa, OJHOCHO Ja ja IIaTH
OIIIMOHATA MIPEMH]ja, a TIPOJIaBavY0T Ha OMIIMjaTa ja JoOMBa MpeMHUjaTa 1 32 Toa € 0OBpP3aH Ja ro CTOPU OHA IITO
0J1 HeTo To Oapa KymyBadoT. JJoKoNKy omiujata He ce TOAHece Ha pealn3alyja 10 OMpeaeeHHOT POK, TOTall
Taa IpecTaHyBa Ja Ouae oOBpCKa 3a MpoJIaBavyoT Ha OIIIHjaTa.

[TocTojar pa3nuyHM BUAOBH OIIIMH, HO 32 CUTE 3aCTHMYKO €: OMIMOHHUOT JOTOBOP JaBa IpaBO Ha
MMaTeJoT, HO He M 00BpCKa, 1a KyIH WIK JIa IPoAajie oJpe/ieH (UHAHCHCKU UMOT IO TPETXOAHO AehUHUpaHA
teHa. OCHOBHHU €JIEMEHTH Kaj OMLIMOHUOT JIOTOBOP CE:

» Underlying assets unu underlying — (cpeocmea 00 uuja eépedonHocm e uzgedena 8peoHocma Ha
onyujama),

» Premium (onyuona npemuja) — 1ieHa Ha OMIIMjaTa IJIATCHA HA MPOJABAYOT O] CTPaHa Ha KYMyBavoT;

>  Writter (npodaeau na onyuja) — K0j € 00Bp3aH Jla T HCTIONHU 0apamaTa Ha KyIyBavoT;

» Strike price (peanusayuona yena) — 1ieHa Ha U3BPIIYBalbE HA OIIMjaTa KOja € MPETXOAHO (GHUKCHpaHa

T.€. OJPE/ICHA HA JCHOT Ha CKJIyYyBame Ha JIOTOBOPOT M MMATEJOT Ha OIIMjaTa MO OBaa IieHa Io

KyIyBa WK IO TPOoJiaBa CPEJCTBOTO MITO € MPEAMET Ha JIOTOBOPOT; U

> Expiration date — pokot Ha jocTacyBame Ha OIIMjaTa T.€. )KUBOTHHOT BEK HA OIIIHMjaTa € JUMUTHPAH

OJl JaTyMoT jAe(UHHpaHa BO JOTOBOPOT M HA OBOj JATyM KCTEKyBaaT MpaBaTa Ha HMMATeloT Ha

omyjara. Bo 0JJHOC Ha OBOj €JIEMEHT Ha OMIIUOHUOT JIOTOBOP MOCTOjaT 2 THIA OMIIHK:

- e8poncKu mun onyuu. pearn3anrjata Ha MpaBoToO € MOKHO caMoO Ha JICHOT Ha J0CTacyBambe Ha
oMniyjata: u
- aMepuKkaHcKu mun onyuu: peanusalyjara Ha ONIHjaTa € MOXHA BO TEKOT Ha IENHOT POK Ha

JI0CTacyBambe.

IlenaTa Ha ommujaTa MOKaXyBa KOJKY € IOJrOTBEH Ma3apOT Ha OIIMU BO OAPEJCH MOMEHT Ja Tro
IJlaTh MPaBOTO Ha omnuyja. Ha 1eHara Ha ONUWTe IUPEKTHO BJIMjaHWE MMAaaT: IICHUTE Ha [a3apor,
MPOMIITHHOT KypC Ha e(eKTHTEe, 0YEKYBaHOTO ABMIKEH-€ Ha KypCOT, IeHaTa Ha ()jydepc ITOTOBOPUTE U CIL
KapakreprcTika Ha OMIIMOHKOT JOTOBOP € MPH KYMyBamke U MPoAakOa Ha OIIUK OJHAINPE] JIa Ce ONpeaeayBa
OIIIMOHATA IICHA, 0 KOja CONCTBEHUKOT Ha OIIMjaTa Ke OMIe BO MOXKHOCT Ja KyIH OApPEACHH e(PEKTH BO
OTIPEICTICHUOT OMIMOHEH pok. Pasnmkara koja mocton Mery OIIMOHATA IIEHA W Ma3apHaTa IieHa ce HapeKyBa
MPOMIITEH OEP3aHCKU KypC WM BUCTUHCKA BPEIHOCT HA OTIIHjaTa.

OniuoHuTe AOrOBOPU CO KOU C€ TPTyBa Ha Oep3WTe ce HapeKyBaaTr TpryBaHH ommuu. [lokpaj BakBuTE
OINIIMH, ITOCTOjaT OMIIMHM KOW C€ BP3aHU 3a HEKOW JIPYTH XapTHH O]l BPEIHOCT (KOW CE€ BKIYYCHH BO HEKOH

JPYTH XapTUU O] BPEAHOCT), KaKO Ha MPUMEP, BApaHTOT MM KOHBEP3ALMOHHUTE OMLMHU Kaj KOHBEPTUOUIHUTE
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o0Bp3HuIM. OnmmuTe MOXaT Ja ce IMoJAeiaT BO JBE TPyNH: Ommyja 3a KymyBame (call option) m ommmja 3a
pomaxoa (put option).
KapakrepuctudHo 3a cexoj OMIIMOHEH JA0TOBOp ce ABe cTpaHu. Of eqHa cTpaHa € HHBECTUTOPOT KOj ja

KyIlyBa OMII¥jaTa, OJTHOCHO BieTyBa Bo jgonra nosunyja (long position). Ox mpyrara cTpaHa € HHBECTUTOPOT
KOj BJIETyBa BO TaKaHapedeHa KpaTka nosumnyja (short position), omHOCHO ja mpomasa ommyjata. [IpogaBadoT Ha
OIMjaTa YIITe Ha CAMHUOT CTapT, OJHOCHO BO MOMEHTOT Ha MOTIUINYBale HA JIOTOBOPOT MpUMa OJPE/CH
M3HOC KaKo MpeMHja, co OOBPCKH KOW C€ OIJIOKEHH 3a mojorHa. JJoOuBkuTe M 3aryOmTe Ha MpOAaBadoT ce
CeKorail CIpOTUBHY CO OHME Ha KymyBadoT. CeKoral eiHa o] CTpaHUTe T'yOH, a Jpyrara J00HBa 3aBHCHO O]
JIBIKEH-ETO HA [IEHHTE HA CPEACTBOTO HA KOG Ce OHECyBa omiujaTa.” II03UIMITEe KOM MOXe /13 CE 10jaBaT mpH
TPryBame CO OMIUUTE CE CIICTHHUBE:

- J0JIra TIo3WIlFja Ha omiuja 3a KynyBame (call);

- J0JIra TIO3MIlFja Ha OIIHja 3a mpojaBame (put);

- KpaTka [o3ullMja Ha omiyja 3a KymyBame (call); n

- KpaTKa [O3HUIlFja Ha OMIIKja 3a IpoaaBame (put).

lopenaBeneHuTe MoO3MIMKU HAjIOOpo ce 00jacHyBaaT MpPEKy KOHKPETCH IMPHMEP CO KOPHCTCH-E Ha
HajeIlHOCTaBHI/IOT BUI OIMOWUU T.C. CBPOIICKH, BAJIYTHH OILWH, IIPHU HITO NPEABUIA HE € 3€MCH I/IHI/IHI/IjaJ'IHI/IOT

TPOILIOK KOj Tpeba /1a ce TIIaTH 3a OINIUKTE T.€. IpeMujara.

I'paghuxon 1. llpocdur/3aryba Ha q0Ta M KpaTKa MO3MUIH]ja Kaj OMIIHja 33 KYITyBamke

S = Strike price Profit

— = Long position

— = Short position

Intrinsic value
o S AT
Option ¢price ﬁ Price of underlier
St

L

il s

H3eop: http://it-essence.xs4all.nl/tutorial/options.html

Ako K e nienaTa koja € 10oroBopeHa Kako IIeHa 110 Koja Ke ce pealu3upa JOrOBOPOT Ha HIHHUOT JaTyM, a
St e kpajHara eHa Ha CpPeACTBOTO Ha Koe rnacu onmujata (underlying asset), mpoduTot/3arybaTta Ha monrara
no3uija of call ommujata ke 6une: max(St — K,0). Toa 3naum neka onmujara ke Ouze akTuBupana ako St > K
OuaejKu KyImyBadoT Ke IUIaTH IOMaJKy OTKOJIKY LIeHaTa Ha 1a3apoT U HeMa Jia Ouzae aktuBupana ako St < K, St

= K. IIpodurot/3arybara Ha KpaTKaTa mo3unyja Ha ucrara call omuuja ke ce IBMXKK BO CIIPOTUBHA HACOKA.

® Hull C. J, Fundamentals of Futures and Options Markets, Prentice Hall, New Jersey, 2008.
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Onmwmjara ke HOCH 3apaboOTKa Kora HeMa Ja Ouje aKTHBHpaHa OJ CTpaHa Ha MMATeNoT Ha JOJiraTa IMO3WIldja
onunocHo min (K — St, 0). [Ipogurot/3arybara Ha UMaTenoT Ha T0JTa MO3UIIKja Kaj put omyja ke 6ume max(K
— St,0). Toa 3Haum mexa omiujara ke Omae akTuBHUpaHa ako K > St Ouzaejku BO TOj ciaydaj MMAaTeNoOT K& MMa

MOXHOCT Jia IIpoaaJa€ 110 IIOBUCOKaA II€HA O/ IICHAaTa Ha I1asapoT.

I'paguxon 2. Ilpodut/3aryda Ha qonra U KpaTKa IMO3UIHja Kaj OMIHja 32 MPOJaBambe

S; = Strike price Profit

— = Long position

— = Short position

Intrinsic

value |

.

// T Price of underlier
Option | price -
| #
//

//

H3eop: http://it-essence.xs4all.nl/tutorial/options.html

[MpoduTor/3arydaTa on KpaTkara MO3WIMja Ha ONIHMja 3a MPOJABame K€ Ce JBHKH BO CIIPOTHBHA
HAacoKa BO OAHOC Ha jojirara nosuuuja. OQHOCHO MPpoAaBavoT HA ONIMjaTa Ke My Ce UCIUIaTH TpaHCaKIjaTa
BO CJIy4aj Kora IIleHaTa Ha ra3apoT OejeXH TeHICHIMja Ha ITOroJIeM PacT BO OJJHOC Ha IIEHATa Ha pean3alija
Ha omIujara, OWIejKku, BO TOj CIIy4aj, COTICTBEHWKOT HEMa Jia ja aKTHBHpa ONIMjaTa Ouaejku Ou mpojan mo
IIeHa KOja € TMIOHUCKA O]] ITa3apHaTa.

KymyBadyor Ha ommpjata HeMa HHKOTAll Jia ja pealu3upa ONIMjaTa 3a KyIyBame, ako IeHaTa Ha
aKTHBAaTa € MOHKCKA O] IeHaTa Ha peaiu3anyja Ha onuujara. Bo 0Boj cityyaj onmujata ke ucTede, a KymyBadoT
Ke TW W3ryOHM MapuyHHTE CPeJCTBa HMHBECTHpPaHW BO mpeMujata. OCHOBHOTO TIPAaBWIJIO Kaj OMIHMjaTa 3a
KyITyBambe C€ COCTOM OJ] CIIETHOTO: aKO HHBECTUTOPOT KYITyBa OIIIMja, HE MOXKE /1a U3TyOH 1MoBeke 0] H3HOCOT

Ha IUTaTeHaTa npemmja.’

3akaydox

Crpaterujara 3a XCMHT € NpPAKTHKA 3a YIPaByBalkE CO PH3WK W € CHHOHUM 33 OCHUTYpPYyBame H
KOHIIENTOT Ha auBep3uduKaiija, Ouaejku Oapa OTBOpame HOBH IMO3UIMHM HA TECHO IMOBP3aHU, KOPEIHMPaHU
rmapoBu (OWJIO MMO3WTHBHA WM HETaTHBHA KOpeEalMja) 3a Ja ce HaMaldd H3JI0KCHOCTa Ha PU3WK U Jla Ce
ocurypu npodurabuiHa TProBWja O]l BIMjaHWETO HA HeEcakaHa, HEMpEIBUJICHA HEU3BECHOCT Ha I1a3apoT.

Hopa;m KOMIIJICKCHOCTAa Ha XCHUPAKLCTO W I'CHCPUPAHLCTO HHCKU MPHUHOCH, Hajz[o6po € 3a TProBUUTC CO

® Simeon Vine, Option, Trading Strategy and Risk Management, New Jersey, USA, 2005, p. 14.
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ToJIeMH JUMEH3WU Ha MOPT(OIMO KOW MOXKAT Jia JIOHecaT 3HAYMTENHH JOOWBKH, Jla CE KOPUCTAT Pa3lIuvHU
CTpaTervH M TAKTHKY 3a 3aIlITUTa Ha (OHJIOBUTE M TCHEPUPAhe 3HAYUTEITHH TPOGUTH NPU HAJHUCKO HUBO HA
PH3HK.

DHUHAHCHCKUTE JIepUBaTH Ce TPUMEHYBaaT CO IeJ Ja C€ MPEHACOYM PHU3HUKOT OJ XE[IepHTE KOH
MIMEKYJIAHTHUTE, CO eI ]a CE 3allTHTH BPETHOCTA HA aKTHUBATAa TPH JaJICHO HMUBO HA HEM3BECHOCT. TEXHUKUTE
3a Xeypame co (MHAHCHUCKHU JAepUBATH, OapaaT TPTOBEIOT /1a ja pa3depe JMHAMHUKATa Ha JIejCTBOTO HA IIEHUTE,
MPaBUITHOTO YIIPaBYBAmkhE CO PU3HMKOT, KOpENaIryjata u OJHOCOT MOMEry MPeIMETOT Ha JOrOBOPOT, CO Iel J1a
ce reHepupa nMpo(uT, a BOSHO 3aryOnTe Ja ce CBenaT Ha MUHUMYM.

Tproeujara co puHAHCHCKHU JIEpUBATH € HHTEPECHO IOJIE 32 UCTPAKYBamke U MPETCTAaByBa MPOLEC Ha
CeJeKIja Ha MO3HULUHN U CTPATETHH BO COTJIACHOCT CO PAallMOHATHUTE OYEKYBama M CO OJHAIPE]] TIOCTAaBEHUTE
Hesu. YCrexoT Ha yYeCHUIUTE Ha (pUHAHCHCKUTE Ta3apH 3aBUCH O] MTPaBUIIHATA MPOIIEHKa, KBaHTH(HKAIUja
W YIIPaByBamETO CO HEU3BECHOCTA, O] MIO3UIIMOHUPAE aIcKBaTHA CTPATEeTHja M O]l MOYKHOCTA 32 JIMMUTHPAHE
Ha MOTEHIUjAJIHUTE 3aryOH OJ1 OAPEACHU TpaHCAaKIUU. KilydYHr MOMEHTHU, IPU OCUTYPYBaWbE O] HEU3BECHOCT H
reHepupame MmpouT co npudakame HA PU3UKOT, c€ MPHMEHATa HAa HHU3a MpaBWjIa U €KOHOMCKA JIOTHKA,
pa3bupame Ha TpUpoJaTa Ha HEU3BECHOCTA, NOOPO MO3HABAKE HA MAa3apoT U BIIMjaHHETO Ha €KOHOMCKHTE
¢dakTopH, Kako W pa3dupameTo Ha OWXEjBUOpATTHUTE KApaKTEPHUCTUKKW HA (MHAHCHCKUTE WHCTPYMEHTH H
HUBHO ITPAaBUJIHO KOPUCTCH:E.

I'enepanno, nmoptdonmoro o GUHAHCUCKUTE MHCTPYMEHTH € COCTABEHO OJ1 TO3UIMHM Ha Pa3IndHU
nasapu, MpexaTa o]l KpeJJUTHA, ICBHU3HA U KaMaTHA M3JI0KEHOCT € I0CTa KOMIUIEKCHA M TEIlKa 3a YIPaByBambe.
Bo TekoT Ha mepHoaAr BO KOU YCIOBUTE Ha (PMHAHCHCKUTE Ma3apy C€ BO COTJIACHOCT CO UCTOPUCKUTE HOPMH,
M3JI0)KEHOCTA HAa IIEHOBHA HEW3BECHOCT JIECHO C€ MPEIBUIYBA U CHUCTEMOT 3a YNPaBYyBambe CO PHU3HIHM

COOZBCTHO I'M OLICHYBA HOCTOjHI/ITG pU3UIHN.

Conclusion

The hedging strategy is a risk management practice synonymous with insurance and the concept of
diversification, as it involves opening new positions in closely related, correlated pairs (either positively or
negatively correlated) to reduce risk exposure and ensure profitable trading despite the impact of unwanted,
unforeseen market uncertainty. Due to the complexity of hedging and its generation of low returns, it is most
suitable for traders with large portfolio sizes who can achieve significant gains by utilizing various strategies
and tactics to protect funds and generate substantial profits with minimal risk.

Financial derivatives are applied to transfer risk from hedgers to speculators to protect the value of
assets under a given level of uncertainty. Hedging techniques with financial derivatives require the trader to
understand the dynamics of price action, proper risk management, correlation, and the relationship between the
contract’s subject to generate profit while minimizing losses.

Trading with financial derivatives is an interesting field for exploration and represents a process of
selecting positions and strategies aligned with rational expectations and predefined objectives. The success of

participants in financial markets depends on proper assessment, quantification, and management of uncertainty,
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on positioning adequate strategies, and on the ability to limit potential losses from specific transactions. Key
elements in hedging against uncertainty and generating profit while accepting risk include applying a set of
rules and economic logic, understanding the nature of uncertainty, thorough market knowledge and the impact
of economic factors, as well as understanding the behavioral characteristics of financial instruments and their
proper utilization.

In general, a portfolio of financial instruments comprises positions across various markets. The
network of credit, foreign exchange, and interest rate exposures is quite complex and challenging to manage.
During periods when financial market conditions align with historical norms, exposure to price uncertainty is

easily predictable, and the risk management system adequately evaluates the existing risks.
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Abstract

In recent years, sustainability has become a main topic among businesses and investors worldwide.
Companies are more aware of the benefits of sustainability reporting and ESG accounting and the need to
analyze the economic, social and governance impacts of their activities. The aim of this study is to elaborate the
main concept of sustainability accounting and reporting and to highlight the importance of sustainability
accounting measurement and disclosure. Sustainability accounting goes beyond the traditional accounting
system and reflects non-financial aspects of the businesses. The paper contains a comprehensive view of the
current sustainability reporting practices and possible risks of their implementation. The paper concludes with
findings about the impacts and challenges of sustainability accounting and reporting in improving business
activities.

Keywords: sustainability, ESG reporting, sustainability accounting, sustainability reporting.

1. Introduction

Sustainability is the main topic today due to the revealed consequences of climate change, inequalities,
environment pollution and the increased need for awareness about future generations. According to the
definition of the United Nations’ Brundtland Report of 1987 (UNWED, 1987, pg.43): “sustainable
development meets our needs today without compromising the needs of those in the future”. This definition is
in the core of most sustainability definitions. The concept of sustainability is reflected in 17 Sustainable
Development Goals (SDGs), adopted by all United Nations Member States in 2015 (UN, 2015). Additionally,
in March 2017 United Nations issued Sustainable Development Goals (SDG) Indicators Framework of the
2030 Agenda for Sustainable Development including 231 unique indicators (UNSDG, 2017). This framework
contains indicators for accounting sustainability and reporting to promote awareness of the sustainability
concept. In terms of sustainability accounting and reporting, sustainability refers to a company’s activities that
maintain or improve the ability of the company to create value over a long period of time.

Sustainability accounting is the practice that measures, analyzes and reports economic, social and
environmental responsibility and impacts of the company’s activities. It includes collecting, assessing and
reporting non-financial data about the company’s operations and activities that affect the economy,

environment and society. This process goes beyond traditional accounting procedures that are mainly
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concentrated on the past transactions and current performance. Sustainability accounting is focused on long-
term values and the development of the company.

A closely related term is ESG accounting that stands for Environmental, Social and Governance set of
criteria that stakeholders consider in making decisions about future activities of the company and when
assessing a company’s sustainability and ethics. By providing and quantifying broader aspects of performance
into financial reporting, sustainability accounting provides a more comprehensive view of the performance of
the company. Sustainability accounting may improve the decision-making process by providing financial and
non-financial information that contributes toward responsible decisions that balance financial, environmental
and social considerations. Many research studies of this subject have revealed that companies that take their
sustainability reporting perform better financially. Additionally, investors are more attracted to companies that
meet certain sustainability criteria and avoid investing in companies that they believe are unethical or pollute
the environment.

Sustainability needs to be measured and reported since what is measured may be well managed.
Accountants may play a vital role in this process of achieving the objectives of sustainability reporting. By
incorporating sustainability data into the financial reporting of the companies, accountants can provide a
comprehensive view of the financial and non-financial performance of the company. As the demand for
sustainability accounting continues to grow, accountants must constantly adapt their skills and knowledge to
follow the requirements of the stakeholders and sustainability standards.

Financial accounting is a statutory requirement, but sustainability accounting is currently a voluntary
activity in many countries in the world. However, companies are increasingly reporting about sustainability
aspects of their operations. The leading bodies that issue standards supporting sustainability accounting and
reporting are the Global Reporting Initiative (GRI), the International Sustainability Standards Boards (ISSB),
the Sustainable Stock Exchange Initiative (SSE) and the European Financial Reporting Advisory Group
(EFRAG).

2. Literature Review

The emergence of the concept of sustainability accounting surfaced in the early 1990s and has received
continuing attention in academic and professional accounting literature (Lamberton, G., 2005, pg.7). In his
paper, Lamberton overviews the brief history of the release of the concept of sustainability accounting
consolidating the various approaches into a sustainability accounting framework. Peterson Ozili (2021)
elaborates the development of the terms describing sustainability accounting such as environmental accounting,
environmental reporting, social accounting, social and environmental accounting, corporate social reporting,
corporate social responsibility reporting, and non-financial reporting.

Furthermore, several studies reveal motivational determinants for the implementation of sustainability
accounting and avoiding greenwashing (Adams, C. A. & Frost, G. R., 2008; Delmas and Burbano, 2011;
Shnaider, 2015; Seele and Gatti, 2017; Guia A. et al., 2017; Setyaningsih, S., Widjojo, R., Keller, P., 2024). In

general, the motivation for sustainability reporting in organizations focuses on three main items: (1) strategic
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relating to stakeholders or setting oneself apart from competitors; (2) responsive, in situation or change such as
a financial crisis or a shift in local interests; or (3) following, i.e. being driven by competing groups, NGOs, or
government body initiatives (Adams & Frost, 2008, pg.3).

Many studies have been undertaken to identify the most relevant challenges and opportunities that
accountants are facing during the implementation of sustainability accounting and reporting (Adams, C. A. &
Frost, G. R., 2008; Hahn, R. & Kuhen, M., 2013; Zrnic, A., Dubravka, P. S., Crnkovic, B., 2020; Christensen,
H. B., & Leuz, C., 2021; Tauringana, V., 2021). Additionally, Kasim, Yusoff, Fahmi (2024) elaborates the
concept of SAR (sustainability accounting and reporting) as corporate disclosure and documentation of
environmental, social, and economic factors of the performances of the companies. The paper highlights the
accountants’ managerial roles, which are informational, interpersonal, and decisional in ensuring the
effectiveness of SAR. Chinoyonga and Mwanza (2024) examine a relationship between SAR practices and firm
value, focusing on companies listed on the Lusaka Stok Exchange (LuSe). The results of their study showed
that the level of sustainability practices has been increasing over time. They revealed that environmental and
social sustainability indicators played a pivotal role in firm value and corporate sustainability reporting index
has positive and significant impact on firm performance for the listed companies on LUSE. They highlight that
the main drivers of SAR practices are firm size, media visibility and ownership structure, and these have been
important with regards to disclosure of sustainability reports, while corporate governance only seems to have

and influence on the existence of audit or sustainability committees.

3. Methodology

The subject of this paper is focused on the elaboration of sustainability accounting concept. The aim of
this study is to provide understanding about the benefits of transparent and reliable reporting as well as the
associated risks about environmental, economic and social performances of the company.

This study provides comprehensive qualitative research based on previous secondary studies and
surveys that are relevant to the subject issue of sustainability accounting and reporting. The paper reflects the
main challenges and obstacles that accountants are facing, as well as the review of the global sustainable
reporting practices. Presented findings and conclusion following discussion of the researched issue should help
practitioners and professionals to successfully implement the concept of sustainability accounting into their
reporting system. This paper provides an academics insightful knowledge and motives for further research in

this area.

4. Discussion

Sustainable accounting improves transparency and accountability of the companies and allows
stakeholders to have reliable information about ESG performances of the company and to make better
decisions. Sustainable accounting and the accountants play a vital role in preventing greenwashing and

promoting transparency, accountability and reliable reporting. In the following discussion, are analyzed the
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main issues related to sustainability accounting and reporting regarding sustainability reporting standards and

sustainability accounting metrics, as well as sustainability accounting practices.

4.1. Sustainability reporting

Sustainability reporting provides disclosures about sustainability-related risks and opportunities in
economic, social and governance performances that could reasonably be expected to affect the company’s cash
flows, financial position and financial performances. Accountants are facing several challenges in providing
sustainability information in companies. One of the main obstacles is related to the need for standardization and

auditing in sustainability reporting, as well as defining sustainability accounting metrics.

4.1.1. Sustainability reporting standards

Accountants are facing a lack of universally accepted reporting standards for ESG metrics. Often in
practice sustainability information is provided by the company itself, and it is not always audited unlike the
financial information, which is subject to detailed audits. This may violate objective and fair reporting. Third
parties are relying upon fair sustainability performance reporting as the basis for their assessments and ratings,
therefore, biased information may seriously impact their future decisions. Without unified standards and
audited information, sustainability information may not provide fair and objective reporting.

Currently there are several initiatives to guideline ESG reporting and sustainability accounting. Among
the most popular is the Global Reporting Initiative (GRI), which takes a multi-stakeholder perspective,
including communities and employees. The GRI Standards enable any organization to understand and report on
the economy, environment and people in a credible and comparable way. The Standards are highly relevant to
many stakeholders — including investors, policymakers, capital markets, and civil society. Three series of
Standards support the reporting process®: (1) the GRI Topic Standards, each dedicated to a particular topic and
listing disclosures relevant to that topic (lists the requirements that an organization must comply with and also
specifies the principles such as accuracy, balance, and verifiability that are fundamental to good-quality
reporting); (2) the GRI Sector Standards, applicable to specific sectors (contains disclosures about an
organization’s structure and reporting practices, activities and workers, governance, strategy, policies, practices
and stakeholder engagement); and (3) the GRI Universal Standards, which apply to all organizations (consists
of foundation standards, general disclosures standards and material topics standards).

Sustainable Stock Exchanges (SSE)? initiative is a global platform for exploring how exchanges can
enhance performance on ESG (environmental, social and governance) issues and encourage sustainable
investment. The SSE initiative is a UN Partnership Programme organized by UNCTAD, the UN Global
Compact, UNEP FI (United Nation Environment Programme Finance Initiative) and the PRI (Principles for
Responsible Investment)®. Stock exchanges are the SSE’s primary partners. When joining the initiative, the

exchanges make a public commitment to advancing sustainability in their market. There are currently 100 SSE

! Global Reporting Initiative Standards. A Short Introduction to the GRI Standards https://www.globalreporting.org/standards/ accessed
on 15.08.2024.

2 https://sseinitiative.org/ accessed on 19.08.2024.

% https://www.unpri.org/ accessed on 20.08.2024.
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Partner Exchanges across the globe®. According to UNEP FI, current research and advisory are focused on five
topics: ESG Disclosure, Green Finance, Gender Equality, SME Growth, and Securities Regulation. The
Macedonian Stock Exchange (MSE) is a member of SSE Initiative and has issued ESG Reporting Guidelines
that contains detailed information and practical approaches toward successful implementation of ESG reporting
requirements’.

Besides GRI Standards and SSE Initiative, the ISSB (International Sustainability Standards Boards)
and EU standards are also effective from January 1, 2024. ISSB issued two standards, IFRS S1 (General
Requirements for Sustainability-related Disclosures) and IFRS S2 (Climate-related Disclosures), that were
designed to form a global baseline for sustainability disclosure. SASB Standards enable organizations to
provide industry-based disclosures (in 77 industries) about sustainability-related risks and opportunities that
could reasonably be expected to affect the entity’s cash flows, access to finance or cost of capital over the short,
medium or long run®. The European Sustainability Reporting Standards (ESRS) was adopted by the
Commission for use by all companies subject to the Corporate Sustainability Reporting Directive (CSRD)’. The
CSRD is an EU Directive that amends the scope and the reporting requirements of the Non-Financial Reporting
Directive (NFRD). NFRD provided only guidelines for ESG reporting, but CSRD will introduce mandatory
reporting standards. ESRS covers the full range of environmental, social, and governance issues, including
climate change, biodiversity and human rights. European standards for sustainability rereporting provide
information for investors to understand the sustainability impact of the companies in which they invest. The
standards are in accordance with ISSB Standards and the Global Reporting Initiative to ensure a very high
degree of interoperability between EU and global standards and to prevent unnecessary double reporting by

companies.

4.1.2. Sustainability Accounting Metrics

Determining what is material to report to stakeholders and users of financial reporting can often be
complex and challenging. Sustainability accounting metrics differ from one industry to another. SASB
Conceptual Framework (2017, p.19) contains set of criteria when evaluating potential metrics to measure
performance on aspects of each sustainability topic: (1) fair representation; (2) useful; (3) applicable; (4)
comparable; (5) complete; (6) verifiable; (7) aligned; (8) neutral; (9) distributive. SASB Standards provides
companies with standardized quantitative and qualitative metrics intended to measure performance on each
disclosure topic. Sustainability accounting metrics should be accompanied by a narrative description of any
material factors to ensure completeness, accuracy, and comparability of the data reported. SASB Standards
provide companies with guidance on reporting metrics within the following area: environment, social capital,

human capital, business model and innovation, and leadership and governance. Based on the SASB standards,

4 https://www.unepfi.org/investment/sse/ 04.08.2024.
® https://sseinitiative.org/esg-guidance-database accessed on 19.08.2024.
® https://sash.ifrs.org/standards/ accessed on 14.08.2024.
7 https://finance.ec.europa.eu/news/commission-adopts-european-sustainability-reporting-standards-2023-07-31_en accessed on
14.08.2024.
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London Premier Centre (LPC) provide® the most common sustainability metrics for companies: greenhouse gas
(GHG) emissions metrics; energy metrics; resource consumption metrics; social impact metrics; supply chain
metrics; financial metrics and social responsibility metrics. GRI Standards provide companies with guidance on
reporting metrics within the following areas: general disclosure, economic, environment and social.
Additionally, the 2020 State of Green Business GreenBiz report” provides insights on five key environmental
sustainability metrics: (1) climate risk; (2) carbon emissions; (3) energy improvements; (4) water reduction; and
(5) waste diversion. But, according to LPC companies should customize indicators based on their accounting
information system, specific sustainability objectives, and priorities.

Each industry and organization will have different metrics that are material to their business, although
some metrics are commonly tacked by leading companies™: (1) financial metrics such as cost/benefit analysis,
internal rate of return (IRR), and return on investment (ROI); (2) environmental metrics like reduction of
electricity usage, change in fuel consumption for company vehicles, carbon emissions reductions, gallons of
water saved, and increased waste diversion; (3) social metrics focused on employees and occupants, health and
wellbeing, diversity and inclusion, supply chain management, and more; (4) governance metrics often
determined by the existence of policies on wide range of issues such as company values and business resilience
plans.

4.2. Sustainable Accounting practices

The accounting sector and accounting professionals play a vital role in the process of implementation
of sustainable accounting and reporting. They are increasingly responsible for measuring and reporting the
impact a company may have on the environment, economy and community. Research studies and reports, in the
following discussion, examine sustainable accounting practices.

According to ACCA’s policy paper Sustainability Matters (2024), currently over 3,000 companies
worldwide — including over two-thirds of the Fortune Global 500 — issue annual sustainability reports™.
Additionally, the survey of the research firm Statista revealed that between 2017 and 2022, the world’s 250
largest companies increased their level of reporting of sustainability goals by 40% to 50%".

Moreover, several studies were undertaken to examine the implementation of sustainability standards
in ESG reporting. Deloitte published Sustainability Action Report (Deloitte, 2024) that covers the global
sustainability landscape. According to this report companies use multiple standards and frameworks. Based on
the survey, many respondents are using ISSB/Sustainability Accounting Standards Board (SASB) (54%), GRI
(50%), and TCFD*® (49%). Although companies may follow different guidelines and rules about sustainability

reporting, all types of sustainability reports contain data about environmental, social and governance (ESG)

8 https://www.lpcentre.com/articles/sustainable-accounting-measuring-environmental -and-social-impact accessed on 14.08.2024.

® https://www.greenbiz.com/report/2020-state-green-business-report accessed on 20.08.2024.

10 https://esg.conservice.com/five-environmental-sustainability-metrics-worth-tracking/ accessed on 20.08.2024.

Y https://www.accaglobal.com/gb/en/student/sa/features/sustainability.html 20.07.2024.

12 https://online.hilbert.edu/blog/green-accounting-and-sustainability-reporting/ accessed on 15.08.2024.

13 The Task Force on Climate-Related Financial Disclosures, organization of 32 members aiming to develop guidelines for voluntary
climate-centered financial disclosures across industries.
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practices and their impact'. The environmental component of sustainability reports includes information
derived from green accounting that focuses on carbon emissions, raw materials sourcing, digital waste
materials, ecological impact of investments, land use plans, vulnerabilities from climate change, as well clean
technology opportunities. Social sustainability component generally includes human rights and equity practices,
related to health and safety standards, data security, health care access, professional development, product
safety and accessibility, stakeholder complaints, and management practices. In governance reporting,
companies provide information about the impact of their internal management practice. Metrics in this
reporting may be associated with execution administration, business ethics, accounting and tax practices,
corporate instability, executive pay, board diversity and lobbying regulations.

According to the Deloitte report (2024), most of the surveyed companies recognize several internal and
external benefits from investing in sustainability reporting: (1) brand reputation; (2) enhanced talent attraction;
(3) pricing premiums for their products. Half of the respondents expect to see internal benefits like improved
operational efficiencies, reduction in risk, or strengthening trust with stakeholders (Deloitte, 2024, p.8).
Furthermore, they identify the top three expected outcomes of enhancing their ESG reporting practices: (1)
reduced risk; (2) increased efficiencies and ROI; and (3) both talent attraction and retention and brand
reputation and enhancement. Similar findings are outline in the research of London Premier Centre (LPC) as
benefits'® of sustainability accounting: (1) gain the Community trust; (2) catch investors’ interest; (3) improve
the business operations; (4) better resources management; (5) differentiation of the company from competitors;
(6) increase climate awareness.

The Deloitte report (2024) highlights the top two challenges for companies: (1) ESG data quality
(including accuracy and completeness), and (2) data processes and controls that are well established in financial
reporting (including documentation, reviews, approvals, and signoffs). Moreover, this report reflects the other
challenges that surveyed companies are facing like, challenges in measuring GHG emissions, the lack of
confidence and completeness in the primary data they receive from the supply chain partners, a lack of
consistent industry standards and methodologies, lack of education and lack of data availability.

The best sustainability practices require a systematic approach in the implementation process. In this
context is worth mentioning the study of Noah, A. (2024). This study reflects the five steps that company
should take before implementing reporting plan: (1) understanding sustainability standards and reporting
requirements (applicable rules and regulations will depend on the geographical position of business operations);
(2) perform a materiality assessment (identify the sustainability-related risks and opportunities for the
companies that will require a materiality assessment and sector-specific research); (3) incorporate sustainability
into your business model (according to the reporting requirements); (4) seek outside expertise as needed
(climate scientists and other experts); (5) foster a work culture toward sustainability (communicate ESG
initiatives and objectives with staff to connect sustainability with broader purpose of the company). Adopting a
systematical approach in the process of implementation of sustainability accounting and reporting may

contribute to achieving potential benefits and improvements in the company’s operations and reputation.

Y https://online.hilbert.edu/blog/green-accounting-and-sustainability-reporting/ accessed on 15.08.2024.
%8 https://www.Ipcentre.com/articles/sustainable-accounting-measuring-environmental-and-social-impact accessed on 14.08.2024.
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Conclusion

This paper reflects the main concept of sustainability accounting and reporting elaborating the main
challenges and benefits that surface through the process of the implementation of sustainability accounting and
reporting. This study revealed the challenges that accountants are facing in providing sustainability information
in companies regarding standardization and auditing in sustainability reporting and sustainability accounting
metrics. Findings in this research show that companies should follow sustainable reporting standards to create
long-term values and sustainable development. Sustainability reporting manages risks and opportunities that
support strategic decision-making and contribute to transparent reporting. Additionally, this paper reveals the
potential benefits and positive impact of implementing sustainability accounting practices in form of increased
investor demand, increased brand value, increased employee engagement, improved business operations,

increased competitiveness and better environment responsibility.
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TEMHA BPOJKA — ®PEHOMEHOJIOIIIKA KAPAKTEPUCTHUKA KAJ
MAJIOJIETHUYKATA AEJIMKBEHIINJA

UDC: 343.91-053.6:311.211 Ilpeecneoen mpyo

Ipod. n-p Mapjan I'adepos
Daxynmem 3a npasHu Hayku, Eeponcku ynusepzumem — Ckonje,

Penybonuxa Cesepna Maxeoonuja

AncTpakT

Bo crpyunara nuTepaTypa IOCTOM OINIITA COIJIACHOCT 3a TOa INTO NpeTCTaByBa TeMHaTa Opojka Ha
KpUMUHAIUTETOT. TemMHaTa Opojka Ha KPUMHUHAIATETOT ja TMPETCTaByBa pa3liMKaTta MOMeEry peaiHo
W3BPIICHUOT KPUMUHAIUTET U OPULHUjaTHO €BUACHTUPAHUOT KpuMHHANUTET. CUTE OHUE KPUBUYHM Aeja KOU
O]l Hajpa3TUIHN IPUINHH HE CE€ PACBETIICHH ja COUMHYBaaT TeMHaTa Opojka Ha KPUMUHAIHUTETOT.

[loceOHO BHUMaHWE TPUBIEKYBa TEeMHaTa Opojka Kako (EHOMEHOJIOIKA KapaKTepUCTHKA Kaj
MaJoJeTHUYKaTa JenukBeHnuja. [lorpedHo e moceOHO aHanM3upame Ha (DeHOMEHOT Ha ,,TeMHara Opojka‘“ Ha
KPUMHMHAJINTETOT, BOOIILTO, KAKO OM MOXeJie J1a ce W3BJeyar ONpe/esIeHH 3aKIy4yolH 3a TeMHaTa Opojka Ha
MaJIoJIETHUYKATa JeNIMKBeHIHja. Bo paMkuTe Ha 0BOj Tpyn ce pa3paboTyBa U MOCEOHO ce aHaJM3Upa TeMHATa
OpojKa Kaj MaJoJIETHIYKATA ISTUKBEHIIH]a.

Kiyunu 360poBu: deya, kpumunanumem, Oe1uK6eHyuja, memHa 6pojra, Cmamucmuxa.

DARK FIGURE - APHENOMENOLOGICAL CHARACTERISTIC OF
JUVENILE DELINQUENCY

Abstract

In professional literature there is a general agreement on what the dark figure of criminality is. The
dark crime figure represents the difference between the actual crime committed and the officially recorded
crime. All those crimes, which for various reasons have not been solved, make up the dark figure of criminality.

Special attention is drawn to the dark figure as a phenomenological feature in juvenile delinquency. A
special analysis of the phenomenon of the “dark figure” of criminality in general is needed, so that certain
conclusions could be drawn about the dark figure of juvenile delinquency. Within this paper, the dark figure in
juvenile delinquency is specially elaborated and analyzed.

Keywords: children, crime, delinquency, dark figure, statistics.
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Bogen

ManonerHuikaTra AETUKBEHITHMja Kako 3a0paHETO MOBEIEHHE MMa elHa CBOja IOCEOHOCT, a Toa €
(hakTOT JeKa CTOPUTENUTE Ha OBOj BWA 3a0paHETO ToBeneHHe ce aemna. Kaj manoneTHWYKaTa AETUKBEHITH]a
Jeriata ce IojaByBaaT BO yIIOTa HAa CTOPHTENH Ha 3a0paHeTd [1ejCTBHja W TOKMY 3aToa OBOj BUJ 3a0paHETO
OJTHECYBame¢ TPUBJICKYBa MOCEOHO BHMMaHHE. M camarta Hayka € MHCIHpHUpaHa 3a NPOYyYyBame Ha OBOj
(eHoMeH TokMy Topaau (aKTOT JeKa U Jerara, KOW ce HajpaHInBa KaTeroprja BO OMIITECTBOTO, MOXE J1a ce
0jaBaT BO yJIoTa Ha CTOPUTENI Ha pa3HU 3a0paHEeTH JIejCTBHja, MPEKPIIONH, KPUBUYHU Aelia U cil. PannuBocTta
Ha Jenara, (akToT JieKa THE Ce WIHHHA Ha CeKoja JpKaBa, ce JOMOJHUTEICH MOTHMB W 32 OIIITaTa W 3a
CTpy4YHaTa jaBHOCT 3a HCTpPaXyBamke Ha MPUYMHUTE HA MAJOJETHHUYKATa JenukBeHIuja. CTpydHHTE
pasMucIyBama 3a 0BOj BHJI 320paHeTo TOBEICHUE C€ HACOUYCHH, MPE]] C€, KOH BOCTAHOBYBAh€ HA CHCTEM BO KOj
ke OugaT eNMMHHUPAHU Pa3IUYHUTE MaHU(PECTHH OOJIMIM Ha MaJIOJICTHMYKATa JCJIMKBEHIMja, Kako Ou
MOJKEJIe J1a ce 3aIlTUTAT Jerara.

Bo crpyunata aurepatypa, mpes ¢€ BO KpUMHUHOJIOIIKATa U Ka3HEHO-TIpaBHATA JIUTepaTypa MOXKe Jia ce
CpeTHAT pa3M4YHU JePUHUIMKA BO OJHOC Ha MAaJOJIETHUYKATa JeIMKBEHIMja. PaziuyHu aBTOpW 3emMaar
pa3IMYHU KPUTEPUYMH 3a OIPE/IeyBamke Ha M0jaBaTa, Ia TOKMY M 3aToa Jjoara Jio IOCTOCHE Ha MHOT'YOPOjHU
NeUHUIMKM 332 MaJlOJICTHUYKATa JAeinuKBeHIWja. Ox aHanm3aTa Ha OBHE JAe(UHHUIMHU 32 MaJlOJCTHUYKATA
JICJIMKBEHIIMja MOXKE Jla CE 3aKJIy4H JieKa CUTE aBTOPHU CE€ COIIACHU OKOJY (DaKTOT jieka 0BOj BUJ Ha 3a0paHETO
OJTHECYBamE CE W3BPIIYBa O] ¢JHa MoceOHa rpyma BO OMINTECTBOTO, OJHOCHO C€ WM3BPIIYyBa O] CTpaHa Ha
Jenara.

JloGap mpucran 3a JehUHUPakbE HA MOMMOT HAa MaJOJICTHHYKATA JCTUKBEHIIM]ja npe3eHTupa ['maTep.
Crniopen Hero, MOMMOT HAa MAJIOJICTHUYKA JICTMKBEHIIMja CE OMpeeIyBa MPEKy JCTCKTHPAame Ha OCHOBHUTE
KapaKTepUCTUKH Ha 0Baa MojaBa, Kako OM MOXKEIIo Jia ce OMpe/ieNiv Hej3uHaTa cymTuHa. FIMeHo, Toj cMeTa Jieka
MaJoJeTHUYKaTa JeIMKBEHIIja € moceOHa 1mojaBa, mocedeH (peHOMEeH, KOj CITOpe CBOMTE CBOjCTBA U OJIUKU
Ce pa3NMKyBa OJf CHUTC OCTAHATH BUJOBHM HA KPUMHHAIHO OJHECYBaH€, OJl CHTE OCTAHATH BHUJIOBH Ha
KpuMmuHaUTET. JlejcTBUjaTa KOW ce mpe3eMaar Ojf CTpaHa Ha Jiellata BO PaMKUTE Ha MallOJeTHUYKATA
JICIMKBEHIIMja CE€ CMeTaaT 3a JIgjCTBUja KOHM C€ AaHTHCOIMjallHH, JIejCTBHja KOW OTCTalyBaaT O]
ommuronprdareHATe HAYMHA Ha OJJHECYBak€ W ONMIITONPU(pATEHUTE TPaBHiia BO CPEJANHATA, JIEjCTBHja KOU BO
MPUHIMIT C€ JICBUjaHTHU. [ MHTEp JONOHWTENHO IPaBH Pa3IMKyBamke Ha JICjCTBHjaTa HA MAJIOJICTHUYKA
JICTUKBEHIIMja OJ HApYIIEHOCT BO OJIHECYBameTo Ha jenara. Cropel HEro, MOMMOT Ha MaJIOJIETHUYKA
JICTUKBEHIIMja € MHOTY TOKOMIUIEKCEH, 32 pPa3liiKa OJi ONIITOTO HAPYIICHO OJHECYBame Kaj Jierara Koe He
MOXE J1a C& OKAPAKTEPH3HMPA KAKO MATOIETHIYKA IeTHKBEHIHja.

JlMcTUHKIMjaTa TTOMery TpPE/JISIMKBEHTH W JEUKBEHTH JOBEAyBa JIO JETCPMHHUPAHE HA MTOMMOT
MaJIOJIETHUYKA JEIMKBEHIIMja KO T'M omdaka camMo OHHE aKTUBHOCTH HAa MAaJOJIETHHKOT KOWINTO Ce
WHKPUMHUHHUPAHU BO MIO3UTHBHUTE KPUBUYHU 3aKOHU Ha €]lHA 3€Mja, a BOCJHO KaKO TaKBH ITPETCTaByBaar jeiia
KOM TIO/IJIeKAaT Ha KPUBHYHO TOHEHke. Bo amepukaHckara CTpydHa JUTEpaTypa MAIOJIETHUIKATA JACTHKBEHIIN]a

€ TMo3HaTa W TMOJ TEPMHUHOT ,juvenile offending, mro Bo mnpeBoxy OM 3HAYENO ,,MAIOJICTHUYKO

! Kajsep, I'.: Kpumunonozuja. Cronje: Anexcanapuja. 1996.
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NPECTAITHUINTBO, aTyAUpajKu Ha (PaKTOT Ha HEMOYMTYBAamE HAa OMIITECTBEHHUTE HOPMU U HPOITHCH, KAaKO M
Y4EeCTBO BO HE3aKOHCKO OJTHECYBamb€ OJ] CTpPaHa Ha MAIOJICTHUINTE. MaloJgeTHHIKAaTa JeTMKBEHIIN]a, KaKo Je
Ol ONIITHOT KPUMHHAJ, HajuecTo ce aeuHMpa Kako HETaTHBHO M HENpH(ATINBO OJHECYBamkEe HA
MaJIOJIETHUTE JIMIAa KOE Ce M3pa3yBa HU3 KOHKPETHH MHKPUMHHHUPAHM JCjCTBHja Ha THE JIMIA CO KOU TH
IpEYeKopyBaaT OMNIITECTBEHUTE CTAHIAPAW, BPEAHOCTH M HOPMH Ha OJHECyBame. MasoleTHuIKaTa
JeIUKBEHIINja, 3a >kaJl, € Bo nogeM. Ce moMaliky BpeMe CUTe UMaaT Jia ro ciear pa3BojoT Ha Miaaute. Kora e
JacHo JieKa MOTKIIEKHaJe Ha UCKYIIEHH]jaTa, TEIIKO CE PECOLUjalu3upaar, a enaTa 4ecTo ce NOBTOPYyBaart.

3aI0JKUTETHO  MaJloJIeTHUYKaTa JETHKBEHLIMja Mopa Ja ce HCTpaXyBa U aHalu3upa MpeKy
CTaTUCTHUYKH ITOAATOIIM KAaKO 6I/I MOJKECJIO Ja C€ YyTBpAU HCjSI/IHOTO JABWKXCHE BO JaJ€H BPECMCHCKHU NIEpHUOA Ha
ompezeneHa Tepuropyja. IloroaeMuoT mpoueHT Ha MaloJeTHUYKA JEIMKBEHIMja yKaXKyBa HA HECOOABETHOCT
Ha Jp>KaBHHOT CHCTEM 3a CIIpeuyBame Ha OBa 3a0paHETO MOBEICHUE, U OOpaTHO, MOMAJMTEe NMPOLEHTH Ha
MaJIoJIeTHUYKA JEIMKBEHIMja yrnaTyBaaT Ha 3aKJIydoK JAeKa JpiaBaTa Ha YCIEIIeH HaYMH Ce CIPaByBa CO
MaJIoJIETHUYKATa JeUKBeHNrja. HaydHoTO poydyBame U aHAIM3Upamke Ha MaJloJeTHUYKATa ICITMKBEHINja €
0J] moceOHa BaXKHOCT 3a IPABUIIHO OIIpE/IeTyBamke Ha OBaa KOMIUICKCHA 110jaBa, I1a TOKMY 3aToa NpeaABUa Tpeda
na OuaaT 3eMEHM Pa3MYHUTE HAYYHHU MPUCTANH KOM CE OJHECYBaaT Ha MaJOJIETHHYKATa JEIHKBEHIHja KOja
HECOMHEHO MPETCTABYBA OMIITECTBEHO HEraTHBHA M0jaBa.’

[loceben wHTEpec Kkaj pa3nuyauTe (HEHOMEHOJIOIIKH KAapaKTePUCTUKH Ha MAaJoJeTHUYKaTa
JeIMKBEHIIMja TPUBJIEKyBa Hej3MHAaTa TeMHATa Opojka. TokMy 3aroa BO TPOJODKEHHE € HalpaBeHO

AHAJIM3HUPAbC HA TCMHATa 6p0] Ka Ha MaJIOJICTHUYKAaTa ,I[eJ'II/IKBeHLII/Ija.

Temna Opojka HA MaJIOJIETHUYKATA I TUKBEHIHja

Temnata Opojka mpercTaByBa mHoceOHa ()EHOMEHOJIOIIKA KapaKTEPUCTHKA Ha CEKOe KPUMUHAIHO
OJHECYBambe, BKIYUYUTETHO M Ha MaJIOJIETHWYKaTa JaenvkBeHuuja. [loTpeOHO € moceOHO aHanu3upame Ha
(eHOMEHOT Ha ,,;TeMHaTa OpojKka‘“ Ha KPUMUHAIMTETOT, BOOMIITO, KAaKO OM MOJKelle /ia Ce W3BJIeUaT Onpe/lesieHH
3aKITy4OIM 32 TEMHaTa OpojKa Ha MaloJICTHHYKATA JICJIMKBEHIIH]a.

Bo crpyuHara nmuteparypa MOCTOM OMNINTA COTJIACHOCT 32 TOAa INTO NMPETCTaByBa TEMHATa Opojka Ha
KpUMHUHAJIUTETOT. TeMHaTa Opojka Ha KPUMHUHAIMTETOT ja IPETCTaByBa pasjiiKkaTta IIOMery peayHo
W3BPIICHHOT KPUMUHAIUTET ¥ O(PHIIUjATHO EBUJICHTUPAHUOT KpuMuHANIUTeT. CUTE OHUE KPUBUYHHM Jielia KOU
O]l Hajpa3MYHH MPUYMHMA HE CE PACBETIICHHM ja COYMHYBAaaT TEeMHaTa Opojka Ha KpUMHHAIMTETOT. Hekon
aBTOpH CMETAaaT JICKAa MOKC€ U TEMHAaTa 6poj1<a Ha KPpUMUHAJIUTET Oa 6I/I)Ie IMoJICJICHA Ha HEKOJIKY BHJI0OBU, U TOA:
arcoylyTHa TeMHa Opojka Ha KPUMHHAIUTETOT, PENIATHBHO TeMHa OpojKa Ha KPUMUHAJIMTETOT U TeMHa Opojka
Ha Tpo¢eCHOHATHATE KPUMUHAIIIH.

ArnconyTHaTa TeMHa OpojKa Ha KPUMHUHAJIMTETOT ja MOKaXyBa OpojKaTa Ha CUTE OHME KPUBUYHH Jena
KOM HAaBUCTHHA C€ M3BPIIEHH HO OCTaHaje Hemo3HaTu. PenaruBHaTa TeMHa Opojka HAa KPUMHHAIMTETOT CE
OJHECyBa Ha Jiejara KOU ce MO3HaTH, HO He Ce PACBETIICHU U 3a UCTHUTE Jejia HeMa IMOJIHECEHO OOBUHEHHE U HE

CC JOHCCCHU NMPABOCUIIHU IIPECyOH. Temuara 6p0j1<a Ha HpO(i)CCI/IOHaJ'IHI/ITe KpUMHUHAJIIIA CC OAHCCYBAa Ha OHUC

2 'abepos, M.: Manoremnuuka denuxsenyuja. Benec: Exsiroke MC Jlooer. 2023.
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JUIIa KOM BeKe c€ OCYJCHM 3a HEKOM KPHBHYHH Jelia NITO Beke TW W3BPIIMIC, HO HCTOBPEMEHO HMaaT
W3BPILEHO ¥ JPYTH KPUBUYHH JIeTia 32 KOM HE € 3all0YHATA [TOCTalKa.

Baka nuMeH3noHHMpaHaTa TeMHa Opojka Ha KPHUMUHAIUTETOT € PE3yJITaT Ha JiBe 3aceOHW Tpymnu Ha
¢akropu. IlpBara rpyna Ha ¢akTopu ce OHHE KOM BIIMjaaT Ha CaMUTe TparaHu Ja pHUjaBaT WiK J1a He TIpHjaBaT
OTIpeJIeNIeHO KPUBUYHO JIeNO Ha mojunujata. Tyka, BO TIPB pel, mpej c&, ce MUCIH Ha Toa KaKo JKPTBaTa ro
JOXKHMBeala KPUBUYHOTO JIENIO, CTABOT HA JKPTBaTa CIpeMa NOJHIMjaTta, HeJoBepOaTta BO CHUCTEMOT W ClI.
Bropara rpyna Ha (akTopu ce OHHE KOW Ce OJHeCyBaaT Ha camMaTa paboTa Ha moymipjara. Tyka Moxe aa
cTaHe 300p 3a OTPaHUYCHOCTa Ha MOXKHOCTUTE Ha IOJHUIIMjaTa Jia JISjCTBYBa BO HACOKA Ha PACBETIYBAmbE U
OTKpHBambE Ha KPUMHUHAJIOT.

ApHayJOBCKU TIpH aHAIM3WpPamke Ha TeMHaTa Opojka Ha KPUMHHAIMTETOT foara JI0 3aKIy4dOK JeKa
MCTaTa Hajao0po MoOXe Jia ce pasdepe mpeky Tpu 3aceOHU acriekta. [IpBHOT acrekT Ha TeMHaTa Opojka Ha
KPUMUHAJINUTETOT, BCYIIHOCT, C€ OHUC KPUBUYHU [JI€JIa KON CC U3BPUICHU BO IIPAKTHKATAd, HO HC UM CC IMO3HATU
Ha OpraHWTE Ha MPOTrOHOT. BTOpHOT acmekT Ha TeMHaTa Opojka ce OJHeCyBa Ha OHHE KPUBHYHH JIeja KOU Ce
W3BPILIEHH BO MPAKTHUKaTa U KaKO TAKBH MM CE€ MO3HATH HA OPraHWUTE Ha MPOTOHOT, HO MOpaad OINpEeIeSCHH
CyOjeKTHBHHU WJIM 00jeKTHBHU OKOJHOCTH CTOPUTEIUTE HAa MCTUTE HE C€ MPOLECYHUpaHH. TPEeTHOT, BOSIHO U
MOCJIE/IeH acTeKT Ha TEeMHaTa OpojKa Ha KpUMUHAJIUTETOT, TH orndaka OHUEe KPUBHYHH JieJia 32 KOH € 3all0YHaTa
COO/IBETHA KPUBMYHA MOCTAIKA, HO HCTATA HE yCIieala Ja CTaHe KOHEYHAa M TpaBociiHa.” M BO paMKuTe Ha
CTpaHCKaTa CTpPydYHa JIUTEPATypa MOCTOU OIIIITA COTIACHOCT OKOJNY OIMpE/CTyBamkeTO Ha MOUMOT Ha TEMHA
Opojka Ha KPUMHHAIUTETOT. BCYNIHOCT, MOJ WCTHOT OBOj MOMM CE€ TOJBEIyBaaT CHTE OHHE JIMIA KOU
M3BPILWIIC KPUBHYHH JIeIa U KOW OCTaHalle HeMPHjaBEHH 3a OPraHUTE Ha MPOrOHOT, KAKO M OHHE JIUIA KOU BO
IEJIOCT ycreaie Jia ro u30erHaT CUCTEMOT Ha Ka3HyBambe, OTHOCHO OCTaHalle HeOTKpueHH. TemHaTa Opojka Ha
CEKOj BHJlI HAa KPUMHHAIUTET HAjBEPOJOCTOJHO CE€ OMpe/einyBa MPEKy CTATUCTUYKHUTE IMOJATOIM KOH Ce
OJTHECYBAAT HA PA3TUYHUTE OOJIMIM HA KPUMHHAIMTET U KPUMUHATIUTETOT KOj OCTAHA HEOTKPHEH 32 OPTaHUTe
Ha nporoHot.”

Temnata Opojka Ha KPUMHHAIUTETOT, BKJIYYHUTEIHO M TEMHATa Opojka Ha MaJoJeTHHYKATA
JIeTUKBEHIIN]a, TPETCTaByBa TaKBa KPUMUHOJIOIIKA KapaKTEPUCTHKA KOja HE MOXe Ja Ouje eITMMHHUpaHa BO
IEJIOCT, OJTHOCHO Taa OTCEKOoranl MOCTOoeNla U Ke MOCTOU. 30IITO ce aHAM3Upa MoceOHO TeMHaTa Opojka Ha
KPUMHUHAJIMTETOT KaKO KPUMHHOJIOIIKA KapakTepucTrka? Ce paboTH 3a KapaKTepUCTHUKA KOja € O] CYIIITHHCKO
3HaYCHE TIPU IIEJOCHOTO W3y4dyBame Ha PAa3UYHUTE THUIONOTMM HAa KpUMHHAIUTEeT. TemMHara Opojka Ha
KPUMHHAIUTETOT CE& MEPHU U CE MPUKAKYBa BO MPOIEHTYalIeH U3HOC, BP3 OCHOBA Ha O(QUIIMjATHU CTATUCTUYKH
noxaronu. Bucokara TemMHa Opojka Ha KPMMHUHAIMTET BO €HA Ap»apa, 0e3 pa3jiuka jJaau ce padoTh 3a
HEJIOKYITHUOT KPUMHWHAJIUTET WM CC pa6OTI/I caMoO 3a HeKOj O BUIOOBHUTEC Ha KPUMHHAIWUTET, yIlaTyBa Ha
3aKITy4OK JIeKa J[p)KaBaTa He Npe3eMa KOHKPETHUM aKTUBHOCTH 3a yclielHa 0opba co KpuMHHAIOT. Bo oBaa
cUTyalldja JpkaBaTa UMa WHCTUTYIHMH KOM HE yCIIeBaaT Ja Ce€ CIpaBaT CO KPUMHUHAITHHTE aKTHBHOCTU BO

npxxasata. On Apyra cTpaHa, IMak, MajaTa TeMHa Opojka Ha KPUMHHAIHWTETOT, YIATyBa Ha 3aKIY4OK JeKa

s Apnaynosckd, Jb.: Onwm npucman xon konyenmom 3a npesenyuja Ha manoremuuukama oeruxeenyuja. Kasagapuu, 2000.
4 Walsh, A., Hemmens, C.: Introduction to Criminology. CA: SAGE Publications, Inc. 2014.
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Ap)KaBaTa TM HMMa aHTQKUPAHO CHTE CBOM KallallUTETH M MEXaHU3MH 3a Cy30MBame Ha KPUMUHAIHUTE
aKTHBHOCTH.

Nmajku rv mipenBup oBHE M3Narama 3a TEMHAaTa Opojka Ha KPUMHUHAIATETOT, BOOIIIITO, MOXE Ja Ce
JI0jJIe 10 3aKJIYYOK 3a TeMHaTa Opojka Ha MaJoJIETHHYKATa JEINKBeHIMja. Bo 0BOj men ke Ouae MCKOpHrCTeH
NPUCTANIOT Ha APHAYJOBCKH 3a ONpeeIyBamkbe Ha TeMHATa Opojka Ha MaJIOJETHHYKATa JIEIUKBEHINja, KaKoO
npucTan Koj Oemle MpeTXoAHO Mpe3eHTHpaH. TemHara Opojka Ha MallOJETHWYKATa IENMKBEHIHMja MOXE Ja
Ouje aHamM3UpaHa U pasriiefyBaHa BO TP 3aceOHM acliekTa, U Toa:

- Ilpsuom acnexm Ha TeMHaTa OpojKka Ha MaJOJeTHHYKaTa JCIMKBEHIMja CE OJHECYyBa Ha CHUTE
KpUBMYHHM Jiela KOW C€ U3BpLICHM OJ CTpaHa Ha Jenara ITOJA Kamarta Ha MaJloJeTHUYKaTa
I[CHI/IKBCHHI/Ija, HO OI HajpaSHI/I‘-IHI/I IMPpUYWHKU OBUC KPHUBHUYHHU ACJIa WM OCTaHAJIC HCIIO3HATH Ha
HUHCTUTYIUUUTC HA CUCTEMOT,

- Bmopuom acnexm nHa TemHaTa Opojka Ha MaJIOJISTHWYKATa JACIMKBEHIHU]ja CE€ OJHECYBa Ha OHHE
CTOpUTCIIM — [AClla Ha MaJIOJICTHHUYKa ILCJ'II/IKBCHHI/Ija KOM UM CC IIO3HATHU Ha HHCTUTYLUHUTC Ha
CHCTEMOT, HO MOpajiy MOCTOCHE Ha ONpPEAETICHH OKOJHOCTH UCTHTE HE OWJIe M3BEIEHH Mpel CyloT Ha
mpaBnara. Ce paboTH 3a TaKOB BUJ HAa OKOJTHOCTH KOM MOXKE Ja OumaT o cy0jekThBHA u 00jeKTHBHA
NpUpOJa M KO BIIMjaaT BO HACOKa Jeliata CTOPUTENN Ha KPUBUYHU JIeNa Ja He OWAaT MpoLecynpaHH;
"

- Tpemuom acnexm Ha TeMHaTa Opojka Ha MaJOJIETHHYKATa JCIMKBEHIMja Ce OJHECYBa Ha OHaa
KaTeropuja Ha Jera CTOPUTENIN Ha KPUBUYHHM JeJia 32 KOU € 3all0YHaTa MOCTaIKaTa Mpe OpraHuTe Ha
CHCTEMOT, HO TOpaJH ONPEJENICHN OKOJHOCTH IOCTaNKaTa c¢ yIITe HE € 3aBplIeHa, OJHOCHO He

MMOCTOU IMPpaBOCHIIHA ITpECyaa.

Kora ce 30opyBa 3a TemMHaTa Opojka Ha KpUMHHAIUTETOT Tpeba Aa ce mMa rpensu pakToT AeKa Taa He
€ UCTa Kaj CUTE BUJOBH Ha KPUMHUHAIIUTET, OJHOCHO MOKaXXyBa Pa3JIMYHU BPEIHOCTH Kaj Pa3IMYHH BHIOBU Ha
kpumuHanuteT. Hekonky daktopu ce mpecynHd 3a TeMHaTa Opojka Jila MOKaXyBa pPa3IMYHU OpPOjKU Kaj
pa3aMYHU BUJOBM Ha KpuUMHHAIUTET. [IpBHOT (DakTOp Ce OHECYBa Ha MOCIEIUIIMTE KOM HACTAaHYBaaT KaKo
pe3yiTaT Ha KPUBUYHOTO JIEJIO KO € M3BPIICHO OJI CTpaHa Ha CTOPUTENOT. Bropuot dakTop ce omHecyBa Ha
MOJIJTUTETUTE Ha U3BPIIYBakhe¢ HA KPUBUYHOTO JIEJI0, OHOCHO HAYMHOT HA U3BPIIIyBakhe Ha KPUBUIHOTO JIEIIO.
Tpetuot ¢akTop ce ogHeCyBa Ha BPEeMETO KOra ce M3BpIllyBa KPUBUYHOTO A€JI0 (HE € UCTO KPUBHUHOTO JICJIO
na Oujie M3BPIICHO NPEKy JCH WM, IaK, Ja OuJe U3BPIICHO BO TEKOT Ha HOKTa). YeTBpTHOT (akTop ce
OJHECYBa Ha BpCKaTa KoOja c€ BOCIIOCTABYyBa Ha peJialyja CTOPHUTEN HAa KPUBHYHO JENO WM JKpTBaTa Ha
KpUBUYHOTO Jiesio. OBOj HUBHH COOJTHOC BO ToJieMa Mepa MOKe Jia BiHjae BO MPOJYIUpamke Ha BUCOKA TEMHA
6pojka Ha KPUMHHAIHTETOT. M IpyrM aBTOpH MOTBPAYBAAT IeKa TEMHATA OPOjKa HAa KPHMHHAIMNTETOT Kaj

Ppa3jIMdYHU BUAOBU HA KPUMUHAJIUTET € Pa3JINYHA.

® Tacesa, C.: Temna 6pojxa na kpumunanumemon. Kouaru: Espora 92. 1995,
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I'ypuercka-ToxopocKa ja MCTAKHyBa OBaa PasIMYHOCT HA TEMHATA OPOjKa Kaj Pa3ITHIHATE BUIOBH HA
KPUMHUHAINTET NPEKY BOCIIOCTABYBamk-¢ HA Pa3MepH, I1a TaKa CIIOpe]] Hea TeMHaTa Opojka MOXKe J1a ¢ IBHKH BO
pasmep ox 1:3 o 1:13.°

JlokonKy egHa JApskaBa HABUCTHHA caka Ja TH paspemd MpoOJIeMHTE €O MasloJeTHHYKATa
JEIUKBEHIIMja, TOTAll 33aJ0JDKUTEITHO MOpa CEpPHO3HO J1a ce MOCBETH Ha PEIIAaBamkeTO Ha TeMHara Opojka Ha
OBaa ONINTECTBEHO HeTaTHUBHA I10jaBa. Bucokara TeMHa Opojka Kaj MaJIOJIeTHUYKATa ASTUKBEHIN]a YKaXKyBa Ha
cmaboCTHTE KOM IOCTOjaT BO CHCTEMOT M Ha HEMOXKHOCTA 3a peIlaBabeé Ha MPOMETOT Ha MAaJOJICTHHYKA
nenvkBeHnuja. [pxaBaTa € Taa Koja € HajIIOBHKAaHA /1a Mpe3eMa KOHKPETHH aKTHBHOCTH M YEKOPW Kako Ou
MOJKEJIO Jla Ce M3BPIIM HaMallyBare¢ Ha TeMHara Opojka Ha MaJloJIeTHUYKaTa JeUKBeHNrja. Bucokara TemHa
Opojka Ha MaJIOJICTHUYKATA JCIIMKBCHIIN]a, 32 XKaJl, € TOTBP/A JIeKa JIp)KaBaTa, OJHOCHO OIIITECTBOTO HE BOJU
TpWKa 3a HajpaHJIMBaTa KaTeropuja Ha rparaHu, 3a Jerara, ITO CeKaKo BO KpajHa JIMHKja € moryoHo. TemHaTta
Opojka Ha MaJoJIeTHMYKaTa AEJHKBEHIMja BO CHUTyalllja KOTa € BHCOKA WMIUTUIHMPA W JOTOJHUTEIHU
npobnemu. [la Taka, Kako pe3ynTar Ha UcTaTa Kaj rpalfaHuTe ce HamallyBa JoBepOaTa BO MHCTHTYLUUTE WIIH,
Mak, BO IIEJIOCT ce ryOu JoBepOaTa BO HHB, CE CO3/1aBa YYBCTBO HAa HECHTYPHOCT, HE0E30€IHOCT, Ha CTpPaB,
OJTHOCHO CE CTEKHYBa BIIEYATOK JIeKa NHCTUTYIIUHUTE HE CE HA BIUCHHA HA 3a/1a4aTa U He MOXaT Ja UM ITOMOTHAT
Ha Jierara.

Co oryex Ha GakTOT JeKa 3a yTBpIyBamke Ha TEMHaTa OpojKka Ha KPUMHUHAIHUTETOT C€ MOTPEeOHH
CTaTHCTHYKH IIOKA3aTeNIM M aHaJM3H, BO INPOJAOJDKEHHE Ke OWAaT MPETCTaBEeHW OCHOBUTE HA CTATHCTHYKO
aHAIN3UPAbe Ha KPUMHHAIUTETOT.

CTaTUCTUUKOTO CIEeHhe Ha KPUMHUHAIUTETOT, BCYIIHOCT I10/pa30upa MpHOMpame Ha MOAATOLH O
CTpaHa Ha Jp)KaBHUTE OPraHM, HajuecTO Of CTPaHa Ha MOJUIMCKUTE U NMPABOCYAHUTE OPTaHHM, 33 N3BPLICHUTE
KPHBUYHH JIela W W3BpLIMTENHTe Ha HcThTe. OBHE CTATHCTHYKH ITOJATOIM PEJOBHO ce 00jaByBaaT M ce
KOPHCTAT KaKO O(HIMjaIHA TIOATOIM 33 06EMOT U CTPYKTYpaTa Ha KPMMHUHAIHTETOT.. Bo MCTOpHCKA CMHCIa,
NaK, MPBUTE AP>KaBHU CTATUCTUKU BO OJJHOC Ha KPUMHHAIHMTETOT ce m3paboreHn Bo dpaHImja BO MOYETOKOT
Ha 19 Bek. [loToa OBHE CTATHCTHKHM Ha KPUMUHAJIMTETOT MOYHYBAaT Ja ce M3padoTyBaaT BO AHIJIM]ja, 1A BO
Coenunerure AmepukaHcku JIpkaBu, 3a JIeHEC CTaTHCTHYKOTO CIIEACHC Ha KPHUMUHAIUTETOT Jia CTaHe
COCTaBEH Jiel O] TNPOYYyBambeTO W aHAIM3UPAmEeT0 Ha KPUMHUHAIMTETOT, BOOMINTO. 3a pa3BojoOT Ha
CTaTUCTUYKOTO CIICACHC HAa KPUMUHAIUTETOT noceOHO 3HAYEH-€ NMAaT CTABOBUTE HA IIO3UTUBHUCTUTEC, moceoHo
craBoBute Ha Durkheim BO cOITacHOCT €O HETOBUTE pPa3MHUCIyBama 3a TOTpedara Oj H3ydyBame Ha
OIIITECTBCHUTE (PaKTH, HA €JIeH OOjeKTUBEH M HempucTpaceH HaumH. O JIEHeIIHa TJeJHa TO4YKa, CeKoja
NpkaBa U3paboTyBa W jaBHO TW 00jaByBa MOJATOIMTE 32 KPUMUHAIUTETOT 1O TOMUHU. J[UCKycuuTe 32 00eMOoT
Ha KPUMUHAIUTETOT TECHO C€ TOBP3aHM CO TIpaliamara Kako Ha Hajjxobap HayMH Jia ce H3MEepH
KPUMHUHAJIMTETOT M KaKBa BPEIHOCT MMaaT JoOMeHUTe moaaromnn. BoooudaeHo € ouiinjaIHUTe CTATUCTUKHU 32
KPUMHHAINTETOT Ja C€ CMETaaT 3a IJIABHH W OCHOBHHM H3BOPH 32 (DEHOMEHOJIOIIKOTO NpOydyBame Ha

KPpUMUHAJIIUTETOT.

® 'ypuescka-Toxopocka, C.: Kpumunonozuja. Cxomje: Esporcku Yuusepsurer — Peny6iuka Maxegonnja. 2015,
" McLaughlin, E., & Muncie, J.: The Sage Dictionary of Criminology. London: Sage Publications. 2001.
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CTaTHCTHYKOTO MPOYyUYyBamke Ha KpUMHUHAIUTETOT € Off OTPOMHA BaKHOCT 3a BOCIIOCTABYBamk-e Ha €/IeH
M3JIp’KaH CUCTEM Ha MPEeBEHIN]ja 3a Cy30MBamke Ha pa3HUTE KPUMHUHAIHU aKTUBHOCTH. TemkoTunte, ma Iypu u
HEMOXKHOCTa Jla C€ MPOICHH COCTOj0aTa cO KPUMHUHAIWUTETOT BO €IHO OIMITECTBO MpeN C€ 3aBHCAT O]
HEJOCTAaTOKOT Ha CHTYpHa W peneBaHTHa craTucThka. COOABETHOTO CTATUCTHYKO CJeleHke Ha
KPUMHUHAIUTETOT 33/I0JDKUTEITHO Tpeda /1a ce 3aCHOBA Ha CIIETHUTE TPH MOCTYIIATH:

- HMmmuieMeHTanuja v I0CTAIHOCT HA CIICHU(UYHA METOM U MHCTPYMEHTH 32 IPUOUpahe Ha MOIATOLHN
KOU C€ OJIHECYBaaT Ha KPUMHHAIUTETOT. CUTE OBHE METOIU U MHCTPYMEHTH 3aJ0JDKUTEIIHO MOpa Aa
OumaT mPUCIIOCOOCHM Ha YCJIOBUTE KOW BIaJieaT BO CpeJUMHATA BO 4YHH paMKUA Ce CIydyBa
KpPUMHHAIIUTETOT;

- IlpubpaHuTe CTATUCTUYKU IOJATOLM 33 KPUMUHAIMUTETOT 3aJ0JDKUTEIHO Mopa Ja MOMIJICKAT Ha
eKCIepTH3a OJ CTpaHa Ha CTPYYHHM JMIA BO cBojaTa objacT. J[OMOMHUTENHO OBHE CTATHCTHYKH
nojaTony Tpeba Aa OuaaT aHaTM3UpaHH W MPOYYYBaHU CO COOJBETHHU MPOTPaMH 32 aHAJIH3HMpame Ha
MOAATOLH;

- Ha apxaBHO HMBO IOTPEOHO € J1a MOCTOM IIOCBETEHOCT U MOTHBAIIM]ja 32 BOBEIYBalkhE HAa CTPATCIIKU U
CUCTEMCKH TpUCTal KOH coOWpame M aHalIn3a Ha CTAaTHCTHYKH MOJATOLM KOW C€ OJHecyBaaT Ha

KPpUMUHAJIUTETOT.

HpO6J’I€MI/IT6 (¢10) HpI/I6I/IpaH>€ Ha OBUC CTATUCTHUYKHU ITOAATOUH KOH CC OAHCCYBAAT HA KPUMUHAIUTCTOT
MOXKaTt ga 6I/I,I[aT on HajpaSJ’II/I‘IHa npupoja: HEAOCTATOK Ha PECypCH, HECAOCTATOK HA COOABCTHA o6y1<a 3a
HaA4YWMHOT Ha CO6I/IpaH>e Ha 1nOoAaTOLUTEC, HEAOCTATOK Ha IIOCBCTCHOCT IIpU CO6I/IpaH>eTO Ha IIO0A4TOLMTEC,
HEAOCTATOK HAa COOJIBETHA IIpaBHA paMKa, CTpaB OJ 3J10yr[0Tpe6a Ha 1noJaTonuTe, HCJAO0BOJIHA I/IH(i)OpMI/IpaHOCT

3a 3Haqaj HOCTA 3a 006HpaH>e Ha IOAATONUTE KOU C€ OAHCCYBAAT HA KPUMUHAINUTETOT U CJI.

3akiay4ox

deHoMeHOT Ha TeMHaTa Opojka Ha KPUMHUHAIUTETOT, Koja M ondaka cute oHHE KPUBUYHU Jiea KOU
ce ciyuwiae, a He Owie pPerucTpupaHu Of pPEJIeBaHTHUTE JApKaBHU OpraHd € IIO3HAaT MpoOieM BO
KpUMHHOJIOTHjaTa. Baka 4YecTo MOTEHIMPAHWOT MPoOJeM BO KPUMHHOJOTHjaTa WMa IpakTHYHa, HO H
HAYYHOHMCTpaXXyBauka JuMeH3uja. [IpakThyHaTta IUMEH3Wja Ha TNPOOJIEMOT € TNPBEHCTBEHO ITOBP3aHA CO
OTCYCTBOTO Ha O4YeKyBaHaTa pernpecuBHa (M BO OJHOC HAa PEUUJIMBUCTHYKA W TPEBEHTHBHA) peakifja Ha
KPUMHHAIHUTE aKTHBHOCTH OJI CTPaHA Ha MHCTHTYIIMUTE HA CHCTEMOT. cTo Taka Kako pe3ynraT Ha TeMHATa
Opojka Ha KPUMHHAIUTETOT Ha CTOPHUTEIIUTE UM C€ CKpaTyBa COOJIBETHA Ka3Ha M TPETMaH, JIOJieKa TaK Ha
KPTBUTE UM C€ CKpaTyBa IMIOMONI U 3allITUTAa. BakBUTE OKOJIHOCTH BIIMjaaT BP3 IIETOTO OMIITECTBO U CAMOTO
TOa CTpaja oOJi HENOYHUTYBamke Ha ommuronpudareHnTe mpaBWwia HW HOPMH Ha OJHECYBame.
HayunoncrpaxyBaukara JUMeH3Mja Ha NPOOJIEMOT Ha TeMHaTra Opojka Ha KPUMHHAIMTETOT, BO CBOjara
CYIITMHA, € CBEJCHAa Ha HELEJNOCHO 3Hacwme 3a ()EHOMEHOJIOTHjaTa M €THOJIOTHjaTa Ha KPUMHUHAIHUTETOT,
nopagy IITO KPUMHHOJIOIIKMTE CO3HAHHMja OCTaHyBaaT ()parMEHTapHM M BO TOMana WM TOrojemMa Mepa

ITNCKYJIAaTUBHU.
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VYenemnara 6opb6a co ManoJeTHHYKAaTa NEeTHKBEHIMja MPETIOCTaByBa W HHUCKA BPEAHOCT HAa TEMHA
Opojka kaj oBa 3a0paHeTo noBefeHne. BrcokaTta TeMHa OpojKa Kaj MalloJIETHHYKATa IETUKBEHIN]a HMIDTHIIHPA
Ha 3aKIY4OK 3a HEYCIENIHOCT Ha AP)KaBHHUTE IOJHTHKH 33 CIpedyBame Ha MPOOJIEeMOT Ha MaJIOJIeTHHYKA
NIeNMKBEeHIINja, U 00paTHO HHUCKaTa TeMHA OpojKa Kaj MalloJIETHUYKATa NEIMKBEHIIMja YMaTyBa Ha 3aKIydOK

JieKa Mpe3eMEHNTE MOJIMTHKH 3a CIIPeuyBamhe Ha 0Baa 10jaBa ro 1aBaat NoTPEOHUOT pe3yiTar.

Conclusion

The phenomenon of the dark figure of criminality, which includes all those crimes that occurred and
were not registered by the relevant state authorities, is a well-known problem in criminology. This often-
highlighted problem in criminology has a practical as well as a scientific-research dimension. The practical
dimension of the problem is primarily related to the absence of the expected repressive (and in terms of
recidivism and preventive) reaction to criminal activities by the institutions of the system. Also, because of the
dark figure of criminality, the perpetrators are denied adequate punishment and treatment, while the victims are
denied help and protection. Such circumstances affect the entire society and it itself suffers from non-
compliance with generally accepted rules and norms of behavior. The scientific-research dimension of the
problem of the dark figure of criminality, in its essence, is reduced to incomplete knowledge of the
phenomenology and etiology of criminality, due to which criminological knowledge remains fragmentary and
to a greater or lesser extent speculative.

A successful trial with juvenile delinquency also assumes a low value of the dark figure in this
prohibited behavior. A high dark figure in juvenile delinquency implies a conclusion about the failure of state
policies to prevent the problem of juvenile delinquency, and conversely a low dark figure in juvenile
delinquency points to a conclusion that the policies undertaken to prevent this phenomenon give the necessary

result.
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®EHOMEHOJIOIIKA KAPAKTEPUCTUKHA HA TIOJUILIMCKATA
KOPYILMJA

UDC: 351.74:343.352 Cmpyuen mpyo

Jlou. a-p Bunjana Bornanosa-Cvmiescka', M-p Hrop CvuiieBckn’
Y Daxynimem 3a demexmusu u kpumunanucmuxa, Eeponcku ynusepsumem — Cxonje
’CBP Oxpuo, Munucmepcmeo 3a snampewiu pabomu

Penybnuxa Maxeoonuja

AncTpakT

[Ipenmer Ha wWHTEpec Ha OBOj TpPyA ce (EHOMEHOJOIIKUTE KapaKTEPUCTHKH Ha KOPYMIHjaTa BO
nonuijata. [lomumujara npercTaByBa efeH 011 Cy0jeKTHUTe mTOo ce OOpH MPOTHB KOPYIIIHjaTa, HO MHOTY Y€CTO
BO IIpakca JHMHHUjaTa € TeHKa W Ce MPEYeKopyBa, ITO caMo Mo ceOe MOBJIeKyBa HETaTWBHH MUMIUTHKAIMU. O
elHa CTpaHa € MOJHIHjaTa KaKo MHCTHTYIMja 3a0/DKeHA 33 OAPKyBambe Ha PeloT M MOPEIOKOT, TOIUIHjaTa
Kako CEpBHC 3a TpalaHWTe, Kako M OpraH Koj Tpeba Ja ja cy30uBa KOpyIIHjata, HO O] Jpyra CTpaHa €
nepIieniyjaTa 3a ,,KOpyMIpaHa Imojunyja’ mTo ja ypuBa JoBepOaTa Ha rparaHiTe BO IOJIHINjaTa.

['maBHaTa 1men Ha TPYIOT € J1a Ce NMPUKAKAT I0jaBHUTE OOJHMIM Ha KOPYIIHMjaTa BO IOJIMIMjaTa Bp3
OCHOBa Ha WCIMTYBamke Ha jaBHOTO MHCIICHE€ Ha TparaHuTe, INTO IMPEKTHO BiMjae Bp3 JoBepOara BO
NOJMIMjaTa W TPEeKy WHTEPBjy CO TOJUIMCKU CIy)XOeHHMIM nga ce cobepar uH(DopManmuure 3a
(DCHOMEHOIIOIIKUTE KApaKTePUCTUKM Ha TMoJuImckata kopynumjarta. Opn moOueHWTe pe3ynTatd of
CIIPOBEJICHOTO HCTPaKyBame Ke ce HOTHpaaT MpOIyCTUTE, HEJAOCTATOLUTE, CIa0OCTHTE W MPOOIEeMHTE BO
TEKOT Ha MOJHIIMCKOTO PadOTEeHe TOBP3aHN CO KOPYNTHUBHU €IEMEHTH, MPH IITO K& ce MPeIIoKaT pelleHuja
3a CIIMMUHHUPALE IITO K€ PEe3yJITHpa CO 3rojieMeHa e(UKacHOCT ¥ e()eKTHBHOCT Ha padoTaTa Ha MOJIMIHMjaTa U
3rojieMyBame Ha JioBepOara Ha rparaHUTe BO TIOJIMIUjaTa.

OBOj TpyA I'M UMa cIIeIHUBE KOHKPETHHU OMIITECTBEHH IEJIN: TIOJJUTHYBAkhe Ha CBECTa 3a KOpyIIujara
M HEraTHBHUTE TMOCIEIUIIM OJ Hea KaKo CHUCTEMCKH IpoOyieM, OMICjKHM € HaBlie3eHa BO cuTe chepu Ha
OIIITECTBOTO, & OCOOCHO 3arpHKyBaukd € (PaKTOT IITO MOJIMIHjaTa KaKo MHCTUTYIHja MTO ce OOpH MPOTHUB
KOpyIHjaTa, HE € UMyHa M IOJUIeKH Ha KOpYIIUja, MTO caMo Mo cebe MMIUIMIMpa ypHaTa noBepba Ha
rparaHuTe BO NOJHLIKjaTa U HeeUKACHO paboTeHE.

Kayunu 360poBu: xopynyuja, noauyuja, noiuyucka KOpynyuja, CUmMHA KOpynyuja, Oupoxpamcka

KOpynyuja, KpUMUHAIHA KOPYRYUja, NOAUMUYKA KOPYRYUja.
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PHENOMENOLOGICAL CHARACTERISTICS OF POLICE CORRUPTION

Abstract

The subject of interest in this paper is the phenomenological characteristics of corruption within the
police. The police represent one of the entities that fight against corruption, yet in practice, the line is often thin
and crossed, leading to negative implications. On one hand, the police serve as an institution responsible for
maintaining law and order, as a service for the citizens, and as a body tasked with combating corruption. On the
other hand, the perception of a "corrupt police force" undermines public trust in the police.

The main objective of this paper is to present the manifestations of police corruption based on an
examination of public opinion, which directly affects trust in the police. Additionally, through interviews with
police officers, the aim is to gather information on the phenomenological characteristics of police corruption.
From the results of the conducted research, the shortcomings, weaknesses, and issues in police operations
related to corrupt practices will be noted, with proposed solutions to eliminate them, which would result in
increased efficiency and effectiveness of police work and a rise in public trust in the police.

This paper has the following specific societal aims: raising awareness about corruption and its negative
consequences as a systemic problem, as it has infiltrated all spheres of society. Of particular concern is the fact
that the police, as an institution that fights against corruption, are not immune and are also susceptible to
corruption. This, in turn, implies a collapse of public trust in the police and ineffective operations.

Keywords: corruption, police, police corruption, petty corruption, bureaucratic corruption, criminal

corruption, political corruption.

Bosen

Kopymimjara mpercraByBa HeraTHBHAa II0jaBa BO OMNINTECTBOTO, ()EHOMEH KOj HaBJIeryBa BO CHTE
OIIITECTBEHHU chepr Ha KHUBECHE U ja 3arpo3yBa JIEMOKpaTHjaTa U BIIaJICCHETO HA MPABOTO.

[MoumoT ,,kopynmuja“ MOTEKHyBa OJ JIATHHCKHOT TEPMHH ,,COITUPCIO” IITO 3HAYU MOTKYIYBambe,
MOIMHTYBAaIbE, PACUIIAHOCT, PACHITyBambe, CKallyBambe U pacnarame Kako Mpolec.

Ilon xopynuuja ce monpasbupa 3noynoTpeba Ha (QyHKIMjaTa, cayxkOeHaTa JTOHKHOCT WIM TOJ0XKOa
3apaly OCTBapyBambe€ JIMYHA KOPHUCT, TUPEKTHO HJIM MPEKY MMOCPEeIHUK, 3a cede miu 3a apyr. Kopynuujata ce
OJHECYBa Ha CHTE CIy>KOCHH JIMIa KOW Ce JOJDKHHM JIa TTOCTAIyBaaT 110 3aKOH, HO 3a Toa IOoCTallyBame Oapaat
yciayra Wiy HapuyHa KOPHUCT CO IITO Ce 3100MBaaT CO MaTepujaiHa, HeMaTepujaJiHa KOPHCT, IMOBOJHOCTH,
yCIIyTH 3a ce0e WM 3a IpyTH JInIa.

3aKoHOT 3a crpeuyBame Ha KOpYILKjaTa i CyAUPOT Ha MHTEPECH BO WieH 2 ja NerHUpa KOpyILHjaTa
Kako ,,370ynoTpeda Ha (yHKIHMjaTa, jaBHOTO OBIACTYBame, CIy)XOeHaTa IODKHOCT WIM TOJNOXKOa 3apaiu
OCTBapyBame KOPHUCT, AUPEKTHO WJIM MpPEKy MOCPEIHHUK, 3a cebe mmu 3a apyr'. [Ipurtoa, mon oBoj moum ce
ondareHH ¥ MOWMHTE: MACHBHA KOPYNIMja M aKTHBHA Kopynuuja. Bo comracHocT co cure neduHunmm 3a
KOPYIITHja KaKo ITOWM, UCTaTa I'u orndaka CIeTHUTE SIIEMECHTH:

- TPOTHB3AaKOHWUTO U HEMOPAJIHO OJHECYBAIbE;
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- W3BPIINATEN — HOCUTENN Ha jaBHA ()YHKIIHja U OBJIACTYBAmbA;

- MOAYyC OIEpaHAM CE COCTOM OJ HCKOPHCTYBame Ha CIy)KOeHaTa IoJok0a, INpedyeKopyBame Ha
OBJIaCTyBambaTa, HEBPIICHE Ha pabOTH O CBOjOT AETOKPYT Ha HAJUICKHOCTH; U

- CTEKHYyBam€ Ha NMPOTHBIIPaBHA MMOTHA KOPHUCT, Oorareme Oe3 IpaBHAa OCHOBAHOCT, OCTBapyBame HA

JIMYHU UHTEPECHU om0 Toa Ja CC IIOJIUTUYKH, (l)I/IHaHCI/ICKI/I WJI KOU OHIIO Apyru.

1. BugoBu Ha Kopynumja
[ocTojaT pa3nuuHu BUIOBH Ha KOPYIIHja BO 3aBUCHOCT O/ KpUTEPUYMH Ha Kilacu(uKanuja. 3aKOHOT
3a CTIpedyBame Ha KOPYIIMjaTa U CyTUpOT Ha MHTEPECH pa3IMKyBa JBa BHA HA KOPYIMIHja:
- MacuBHA KOPYIIHja; U

- aKTHBHA KOPYIIIHja.

IMacuBHa KopymuHMja MpEeTCTaByBa HAMEPHO JIEjCTBYBamE Ha CIIY>)KOCHO JIMIE, KOE JUPEKTHO WIIH
MPEeKy MOCPEIHUK Oapa WM MpHMa KOPUCT O KaKoB OWMJIO BUJ 3a ceOe WM 3a TPETO JIulle, Wik npudaka
BETYBamh€ Ha BakBa KOPHUCT, CO IeJ Ja JICjCTBYBA WIJIM Jla C€ BO3AP)KYBa O JICjCTBYBamE BO COTJIACHOCT CO
CBOUTE OOBPCKH WJIM JIa TH BPIIIA HETOBUTE HAIJICKHOCTH CIIPOTUBHO Ha CITY)KOCHUTE OOBPCKH.

AKTMBHA KOPYNIIMja MMPETCTaByBa HAMEPHO JICjCTBYBAkEC HA KOE OWJIO JIMIIC INTO JUPEKTHO HIIH
MPeKy MOCPEAHNK BETYBa WK J1aBa KOPUCT OJ1 KAKOB OMJIO BUJI HA CIY»OEHO JIMIE 33 HETO WIIH 3a TPETO JIHIIE,
CO TeJT Ja JIjCTBYBa WIIM JIa C& BO3JPKYBa O] JICjCTBYBAE BO COMIACHOCT CO HErOBUTE OOBPCKU WM Ja TU
BPIIH HEFOBUTE HAJUIEKHOCTH CIPOTHBHO Ha CITy)KOCHHTE 0OBPCKH. "

JIOKOJIKY Kako KPHUTEpPUYM CE 3eME XHEepapXHcKaTa MOCTABEHOCT HAa HOCUTEIHNTE Ha KOPYNTHBHH
AKTHBHOCTH, KaKO WM TOJICMHHATA Ha IITETaTa M OIMIITECTBEHATa OMACHOCT IITO MOXKE Jia Oujie mpeInu3BUKaHa,
Ce pa3NINKyBaaT CICIHUTE TUTIOBU KOPYIIIHja:

®  BHCOKA KOPYIIIIH]ja;
® cpenHa KOPYINIHWja; U

®  HHCKa KOpYILHja.

Bucokara kopynmumja e Kopymmuja Koja TpeAM3BHKYyBa HajrojieMa INTeTa OWJCjKM T'M BKIIydyBa
XHEPAPXUCKU HAjBHCOKO MO3UIIMOHUPAHUTE PYHKIIMOHEPH U MOJUTHYAPH KOW 32 HUBHA JIMYHA KOPHUCT WIIH 32
JPYTH JIUIIa MOXKAT Jia JIOHecaT IITETHH 3aKOHH, J1a 3JI0YIOTpeOaT MIJIMOHCKH CyMH O] TAHOIMTE Ha TparaHuTe
W Jia JIOHEcaT OJUTYKH Ha INTeTa Ha rparaHuTe, a BO HUBHA KOPHCT WJIM BO KOPHUCT Ha Jpyru juia. TaksaTa
OJUTyKa Ce CIPOBEyBa BO MOJOIHHUTE CKaJMIa O]l XMepapXucKaTa MMpaMuIa, MTO BCYITHOCT TH MPETCTaBYBa
cpeaHaTa U HUCKaTa KOpyIiHja.

Cpeanara Kopynunmja € KOpyIIMja IITO ja BpIIAT HW3BPIIUTENH HA OJUTYKUTE JOHECEHH Ol
HajBUCOKOTO XMEPAPXHUCKO CKAJIMIIO, KOM BCYIIHOCT ITPETCTaByBaaT CPEJHUOT CJI0j O Ap’KaBHATA XHEpapXUCKa

ApamMua.

1Y 2 cr. 2 on 3axonom 3a cnpeyysare na kopynyujama u cyoupom na unmepecu (Ci. Becuux Ha PM 6p. 12/2019).
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Huckara kopynmumja ja u3BpIIyBaaT HAjHUCKUTE CIIOEBHM Ha aaMUHHCTpanujata (IIaJTepCKH
paboTHuUIM 011 00IacTa Ha 3IPaBCTBO, 00Opa30BaHUE, Cy/ICTBO, [TAPHUHA, jaBHH CITYKOESHUIIH, TTOIUIA]IH U JP.).
JlokonKy BO TpemBHII Cce 3eMar CleJHWBE (DAKTOpH: CBOJCTBOTO HA CTOPUTENIOT, W3HOCOT Ha
MaTeprjaHaTa WM HeMaTepyjaHaTa KOPHUCT, IITeTara M MOCIEANINTE O Hea, OOIMKOT Ha KOPYHNTHBHOTO
OJTHECYBame M ApyTH (HaKTOpH, MOXKE J1a pa3IHKyBaMe:
» ,,IpHA" KpUMHHAIHA KOPYIIIIH]a;
» ,,0enma“ Kopymiuja; u

» ,,cHBa‘ KOpyIIyja.

OBHe BHIOBH HA KOPYIIHja MOXKE 1a Ce 00jaCHAT HA CIICIHUOT HAYKH:

»LpHA* KpUMHUHAIHA KOpynuuja — orndaka NoBeKke KPUMUHAIHN aKTHBHOCTH 32 KOW HAJIC)KHUTE
CYIOBU HM3pEKyBaaT CYJICKH NPECY/d, a Ha CTOPHUTEIUTE UM H3pEKyBaaT KPUBHYHU Ka3HH. Bo 0BOj BHI
Kopymiuja cute GakTopH ce ondareHu U ce Ha BUCOKO HUBO.

»CHBa* MpeKpIIOYHA KOPYNIMja — OBHE KOPYNTUBHH J€jCTBHja C€ HA caMaTa IpaHMlia Mer'y IpaBoTO
W HEMpaBOTO, a MOXAarT Aa Ougar W KazHeTH. Tyka BIeryBaaT: HEMOTHU3MOT, KPOHHM3MOT W IIOJIMTHYKATa
MaTpOHaXa.

HenmoTru3smoT mpercraByBa KOPYNTHBHO OJHECYBarme€ KOE c€ OJIHEecyBa Ha BpabOTyBame H/WIH
yHaIlpeyBame OJMCKY POJJHUHU BO JIp’KaBHATA M jaBHATA aJIMUHHUCTpAIH]a.

KpoHu3MoT e cnmyHO KOPYNTHBHO O/IHECYBAH-€ KAKO M HEOTHU3MOT KOE CE OJTHECYBa Ha BpabOTyBame
W/WIM YHATIpeayBambe OJMCKY MPHjaTell BO Ap)KaBHATA U jaBHATA aJIMIHUCTpAITH]a.

IosuTnukaTa naTpoHa:ka - MPETCTaByBa KOPYINTHBHO OJIHECYBame€ KOE CE€ OJHEeCyBa Ha
Bpa0OTyBame W/WINM yHaIlpeoyBamke Ha MApTHCKU WICHOBM HAa BHCOKM IMO3MLMH BO JAp)KaBHaTa M jaBHATa
aJMUHHCTpaLHja.

KiueHTesM3MOT M mNpoTeKHMjaTa ce IOBpP3aHM CO IATpPOHAkara W 3HAa4YaT OBO3MOXKYBambe
NPUBWIETHH Ha KJIMEHTH, (paBopu3Mpame OApENEHH JHLa 3apagd 3aliTUTHUINTBO MM OfpeneHa (HajuecTo
MapTHUCKA/TIOIUTUYKA) 3aCTyTa.

»bega* kopymuuja — ru noapa3dupa (yCIOBHO KakKaHO) OHUE KOPYNTHUBHHM OAHECYBama IITO BO
OTIpeJIeNIeHH CPEMHH, MOpan KyJATypHATa MaTpHIla U BpelHOCHUTE cakama, He ce CMETaaT 3a HEMOPAJIHHU,
ma co orJie]] Ha Toa He ce MPaBHO CaHKIMOHWpaHu. Ha mpuMep, moaapyBameTo MpeMeTH cO Mall U3HOC HIIH
BPEIHOCT BO 3HAK Ha OJAroJapHOCT IO YCIEITHO 3aBpIIeHa yciayra (Bo amOyiaHTa, OOJTHHIA, HA MIANTEP U

CIL.).

2. [Toaunucka Kopynumja
Kopymniujara e neBrjaHTHA 10jaBa P U3BPIIYBakE HA jaBHA JOJDKHOCT 3apaj/iv CTEKHYBAkhE Ha JIMYHA
KOpPHUCT, CeMEjHa WJIM KOPHCT 3a JpYyru juna. Bo mommpoka cMmucia, KOpymnmHjaTta € KpIIelkhe Ha HOPMHUTE

Mopajiyi OCTBApYyBal€ HA JIMUCH WHTEpEC MpeKy MOAMHUTYBama (TpUMarme MapudHH CPEICTBA), HEMOTH3aM

2 Babamocku K., Mmmecka, I1. JL.,, [lenesa, J.A., Tpupaunux 3a 6opba npomus xopynyuja, IHCTUTYT 3a nemokpatuja ,,Comuerac
ueunuc” — Cromje, 2020.
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(mpuMeHyBame Ha CeMejHH KpPUTepUYyMH 3a jaBHa paborta), 37moymoTpeda Ha cimyOeHara mMmoiox0a HITH
OBIIACTYyBama 3a JMYHA KOPHUCT (KOPUCTEHE Ha CIyXOEeHUTE pecypcH 3a MmpuBaTHH noTpedu). Kopymmmjara e
37MOyTIOTpeda Ha Ciry:kKOeHaTa 1moJIoykOa M OBJIACTYBamba 3a CTEKHYBambe Ha MPUBATHA KOPHCT.

Kopymizjata Bo monwmujaTa HajuecTo ja ciaeau KOpyIIFjaTa BO Ap)KaBaTa, OOHOCHO MOXKE /1a ce Kaxke
JeKa JOKOJIKY IOJIUIMjaTa € KOpyMITMpaHa, Toraml KOpyMIIMpaHa € M Japxasara, u oOparno. Kopymnmmjara Bo
MOJIUIMjaTa € 0COOCHO ITETHA OMMIEjKM MUPEKTHO TH 3arpo3yBa MpapaTa U CJIOOOIUTE Ha TparaHUTe CO KOU
Joara BO KOHTaKT, a Off Apyra CTpaHa OHEBO3MOXKyBa KakBO OMJIO Cy30MBam-€¢ Ha KOPYIILHja BO OIMIITECTBOTO,
OHOCHO OTEXHYBame NMPU UMIIEMEHTHPamhe Ha aHTUKOPYILIKUCKUTE POrpamMu, OUJICjKU MONUIUjaTa € AeT O
CHUHIIMPOT 3a Mpe3eMarme Ha MEPKHU MPHU Cy30HMBame Ha Kopymiyjara. Kopymniumjara Bo monuiyjara Ou 3Hadeso
NPEeKUHYBake Ha JIAHENOT O]l aHTHKOpYIIMCKaTa TporpamMa W HEMOXXHOCT 32 HeEj3WHa IIeJI0CHa
MMIUICMEHTAIIH]a.

Omnmto npudateH e cTaBoT Jieka MHOTY € TEIIKO Jia ce euHupa KOpyIiyjaTa Bo MoJIHuIKjaTa, Ouaejku
€ MpHUIpPYKEHa CO MHOTY ApYyrH (JOPMH Ha HEJIETalHH aKTHBHOCTH O CTpaHa Ha BpabOTEHHUTE BO MOJUIHjaTa.

[Nonuuucka kopymniMja BO TOIIMPOKA CMHUCIA IMPETCTaByBa HEYECHA, HENpaBelHa, HEMOpalHa H
KPHMHHAJIHA aKTUBHOCT Ha TMOJHIMCKUTE CITYy)KOCHHUIIN, OMHOCHO OIHECYBambe HA IOJUIUCKHTE CIYKOCHHIH
KO€ OTCTAaITyBa O]l OCHOBHHTE OIIITECTBEHH HOPMH.

[Ipu dbopmynupameTo Ha AeduHHUIMjaTa 32 TOIUIMICKA KOPYIIHja, MOpa Ja C€ HAIMpaBH pa3jihKa
nomery KOpyMITUpaHUTE aKTUBHOCTH CO MCKOPHCTYBAam-€ Ha MOJUIMCKUTE OBJIACTYBamba, Kako IITO CE MUTO H
370ynorpedara Ha CiryOeHa TOJIoKOa W OBJIACTYBamba M KPUMUHAIHUTE JIEjCTBA KOW HE C€ KOPYMIHPAaHU —
rpabex wim KpakOa 0e3 KOpHCTeHe Ha 3aKOHCKH TOOMEHH MOUITMCKY oBnacTyBama (Munep 2013).

I'pyna crpyumanu 3a 6op6a nporus xopynuuja og MHTEPIIOJI ceondarno ja nedunupa nojasara Ha
KOpyTIMja BO MOJIMIMjaTa, 3eMajKu TM NPEIBHJ €JHAKBaTa BKIYYEHOCT Ha CHTE aKTePH BO KOPYNTHBHUTE
aKTUBHOCTH, KaKO M CUTE MOYKHHU OOJIMIM Ha KOPYNITHBHA ITPaKca CO IITO Je(HHULNja 32 TOIUINCKA KOPYIIIHja
on wieaHa Touka na UHTEPIIOJ 6u Guna:’

1. Cekoja akmuja BO Koja TOJHUIIMCKH CIIY>)KOCHUK WM BPaOOTEH BO TOJNMIHMjaTa, JTUPEKTHO WIIU
HMHAMPEKTHO, Oapa wiu npudaka napu, 00jeKT Ha BPEIHOCT, MMOIAPOK, YCIIyra, BETyBambe, Harpaaa Wik KOPUCT
3a cebe WU JIpYTo JIMIIE, TPyTia UK EHTUTET, BO 3aMEHa 32 CTOPYBambe WM HECTOPYBAKkhE, BO MUHATOTO HJIH BO
WIHWHA, TOBP3aHO CO H3BPIIYBamkETO Ha Koja Owio (yHKIHja, WIM BO BpPCKa CO H3BPIIYBAaHETO Ha
MOJMIIUCKUTE JOJHKHOCTH.

2. JIMpeKTHO WM WHAWPEKTHO HYJCHE WIN JaBambe Mapd Ha TONUIMCKU CIYyKOSHHK, BPEIHH
MpeaMEeTH, TIOIApOIH, YCIYyTH, BETyBama, Harpaau win OeHeduimu 3a cebe WM 3a JAPYro JHIE, TpyHa HiIH
SHTHUTET, BO 3aMEHA CTOPYBame MM HECTOPYBAamE MOBP3aHO CO M3BPINYBamkE HA Koja Omiio QYHKIUja WIH BO
BPCKa CO U3BPIIYBAmHETO HA MOJUIUCKUTE JOJKHOCTH.

3. Cekoe CTOpyBame MM HECTOPYBam-E 32 BpEME HA M3BPLIYBAmHETO HAa JOJDKHOCTUTE Ha MOJUIMCKA

CJ'Iy)K6€HI/IK HIIH ITOJIMIUCKH CJ'Iy>K6CHI/IK KOj MOXKXC HCTIPABWJIHO J1a I'O MU3JIOXKHU JIMIICTO Ha O6BI/IHCHI/Ija Wik Ja ro

3 Dejan Skorié, Drustvo protiv korupcije, Jovana Strahini¢, Milan Stefanovi¢, Nenad Miljkovi¢, Sasa DPordevié, Sonja Gocanin, Toplicki
centar za demokratiju i ljudska prava, Korupcija u policiji u Srbiji, Beogradski centar za bezbednosnu politiku, Beograd, 2014, str. 15.
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OCYIIY 3a KPUBHYHO JIEJIO, WJIM MOKE HETIPAaBHIIHO J]a TIPHIOHECE 32 HEMHKPUMHUHHUPAkEe WIN HEOCYIyBambe Ha
JIMIIE 32 KPUBUYHO JIETIO.

4. HeoBnacTeHO MHpeme Ha JOBEPIWBU OQUIMjaTHH nHMOpMaIiy, OWJo 3a Harpajaa wid O IpyTra
MpUYUHA.

5. Cexoe CTOpyBame WM HECTOPYBAEhEe BO TEKOT Ha M3BPIIYBAKHETO HA JODKHOCTHTE HA MTOIHIACT] FITH
BpabOTeH BO MOJNHIIMjaTa cO el Aa ce JoOHjaT mapu, IpeaMeTH OJ BPEIHOCT, ITOJapOIlH, YCIyTH, BEeTyBamba,
Harpaau win oeHeummy 3a cede WK APYTO JIALE, TPyHa Wil Cy0jeKT.

6. Cexoe cTopyBame WM HECTOPYBamkE KOE CO 3aKOHOT Ha €[Ha 3eMja WIEHKA IPETCTaByBa KOPYIIIIH]a.

7. BomemweTo, npeanarameTo, MOTTUKHYBAmbETO, 3ar0BOP, COYYECHHUIITBOTO TPEN U N0 M3BPIIYBAKHETO
Ha KPUBHYHO JICJI0, WU IPYTO YYE€CTBO WM OOMIOT 3a U3BPIIYBakh-E Ha JICjCTBUjaTa HABSICHU BO OJpCAOUTE Ha
OBOj WIEH, O KaJie MOKe J]a C€ BUJIM jaCHO MOBP3yBam-¢ Ha JIBa KIYYHH €JIEMEHTa 3a M0jaBara Ha KOpYIIHja BO
MOJIHMIIKjara, a Toa ce:

- 37moynoTpebara Ha MOJHUIMCKUTE OBIIACTYBaba; U

- KOPHCT Ko0ja C€ CTeKHYyBa CO 3J10ynorpebara.

3. O01uIU HA MOJUIIUCKA KOPYIIUja
[Nonuuucka KopyI#ja MOXe Jia ce jaBU BO PAa3IUYHH OOJIHIN, TOYHYBAjKH Ol OHUE YUK MOCIEANIH Cce
MOMAJIKy IITETHH, IO OHHE KOU IPETCTaByBaaT KPUBUYHO JEJI0 CHOPE 3aKOHOT.
Hajuecto Bo Teopujara, Kako OOJHIM HA MOJHIKCKA KOPYIIIMja, BUIOBH HA KOPYMIIUPAHH aKTHBHOCTH
Ce CpeTHYBaar CJICIHUTE:
1) cwurHa KOpyIIIIHja;
2) OWpOKpaTCKa KOPYIIIIH]ja;
3) KpUMHHAJHA KOPYIIIIHja; U

4) moJMTHYKA KOPYIIH]a.

3.1. CuTHa xopynuuja
CurHara KOpYIIMja Mako MPEAM3BUKYBA HAjMaJd LITETH, OJJHOCHO KOPHUCTa € HE3HAYHMTENHA, Cenak
HAjMHOTY BiMjae Bp3 JoBepbara Ha rpafaHuTe BO TOJNHIMjaTa, OWJIEjKM € Haj3adyecTeHa W TparaHuTe ce
CEKOJTHEBHO M3JI0KEHU Ha BaKBM KOPYNTHBHU aKTUBHOCTH. CUTHATaA KOPYIIIIMja MOXKE J1a CE jaBH KaKO:
e nmpudakame MUTO BO (OopMa Ha MOMAIHM CyMH INTO TH HyAaT rparaHure (ocobeHO cooOpakajHaTa
MOJINIIN]ja);
® [puMame OecIuIaTHH MOAAPOLH U YCIYTH;
e npoxaxOa Ha MH(OpPMAIHHK, KAKO KPUMUHAIIHU JIOCUE]a;
e HAMEpHO YHHIITYBam€ Ha JOKa3H KOM MOXKE J]a Ce HCKOPHUCTAT HA CYI;
e KkpaxOa 3a BpeMe Ha HCTparara;
® [IPUCBOjyBame Ha KOHPUCKYBAaHH CTOKH OJI KPHYMYapeHhe;

e TIOMarame Ha 3aTBOPEHUITH NP OETCTBO; U
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® KOpHCTEHE Ha pecypcH Ha MOJHUIMjaTa 3a CTEKHyBambe IJMYHA KOPHUCT (CIy:)KOSHH aBTOMOOWIIH,

OTCTaIyBam€ CIIy>)KOCHO OpYKje Ha JIPYTH JIHIIA).

»JaBHa TajHA" € Jleka coo0paKkajIuTe HajuecTo MpUMaaT MUTO. Mel'y TparaHUTe U MOJIUIA]ITUTE TOCTOU
JUTa0OKO YBEpYyBambE JicKa MPUITAHUIINTE Ha cOOOpakajHaTa MOJMIMja HajuyeCcTo MpuMaaT MUTO Ol TparaHuTe.
[lpyunHa 3a BakBHOT OAHOC € CEKOJAHEBHOTO M HENOCPEJHO HWCKYCTBO INTO TpalaHUTe IO HMaaT co
cooOpakajuute nonuuajuu. [[oTKynoT Hajuecto € BO opMa Ha MapH, HO €BUICHTUPAHU CE W MPUMEPH 32
Iakame Mujanaly, pydeKk WId MpaBeme oapeneHa yciyra. Ha mpumep, eneH rparaHuH u30erHan a IuiaTH
Ka3Ha 3a cooOpakacH NpeKpIIOK, Bpakajku My yCIIyra Ha TOoJIMIael Bo OOMHUIATa Kaje IITO PaboTH.

I'maBHa mpuyMHAa 3a MojaBara Ha KOPYNIHMja € N30ErHyBamkETO IUIaKambe Ka3HU WM IPYTH CAaHKIWH 32
coobOpakajHu TIPEKPIIOIU CTOPEH! Off TparaHuTe. | paraHuTe ce omTydyBaaT /a MOJMHUTAT MOJHUIIAeI] 3aT0a IITO
»lIeHaTa Ha MHTOTO™ € ToMayia O] IIeHaTa Ha CaHKIHMjaTa, a IOJHIUCKHOT CIYy)KOCHHK MMa MOKHOCT Ja
3apaboTu momonHuTeNHN mapu. [lokpaj Toa, MONHIQIUTE JIECHO 3eMaaT MHTO Kora rparaHUTe TO HyJar.
MennyMuTe 4eCTO M3BECTYBaaT 3a CIlydad Ha KOPYIIHja BO cooOpakajHaTa IONHUIHja, OCOOCHO BO JIETHHOT
MIEPHOJT KOTa € 3rOJIeMEH MHTEH3UTETOT Ha COO0pakajoT.

Hajuecra mepka 3a OTKpruBame€ Ha BaKBUTE KPUMHHAIHH cpeinHH W (akame ,,in flagranti e
ynorpebaTa Ha TEXHHUYKH CPEJICTBA 32 aylo W BUACOCHUMame, Koja € omdareHa Bo wi. 93-a om 3akoH 3a
MTOJTUIIH]ja, KOj TJIaCH:

(1) TIpu mpe3emarme Ha JA€jCTBHja BO PaMKH Ha MOJHMIUCKATE OBJIACTYBama, IOJHIMjaTa MOXeE Ja
yrnoTpeOu TEXHUYKU CPECTBA 3a aylro M BUJIEO CHUMame, CO KOU ke ce 00e30e1 CHUMEH MaTepujalt
(aymmo w BHIEO 3amuc) 3a HAaYMHOT Ha KOj C€ Mpe3eMa JISjCTBHETO Off CTpaHa Ha MOJHIIMCKUTE
CITy)KOCHHUIIH.

(2) Cuumenuor matepujan o ctaBoT (1) Ha OBOj WiCH, K€ OBO3MOXKH yHANpEIyBamke Ha CTEMEHOT Ha
OCHOBAHOCT Ha TIPE3EMEHHTE JICjCTBHja OJ] CTPaHa Ha MOJMIUCKUTE CITYKOSHHIIU, CO 11 JISTUTUMHO U
COOJIBETHO TMOCTAaIyBambhe MPU NPUMEHATa Ha MOJUIMCKUTE OBJIACTYBakha YTBPIEHH CO OBOj 3aKOH.

(3) Tlpu KopuCTEme Ha TEXHHUKHTE CPEACTBA 3a ayauo M BHAECOCHHMame, of ctaBoT (1) Ha oBOj wieH,
MOJIMIIMCKUOT CIY)KOCHUK € JIOJDKEH Jla TO W3BECTH JIMIETO JIeKa TPE3eMameTo Ha JICjCTBUETO €
MpeJMeT Ha ayJIio U BUICOCHUMAME, OCBEH JIOKOJIKY M3BECTYBAaHETO Ha JIUIIETO 33 YIOTpeda Ha aynuo
U BHICOCHUMAame IO OHEBO3MOXYBAa MJIM OTEXKHYBa IpE3eMameTo Ha JAEjCTBHETO BO PAMKHU Ha
MOJHUILUCKOTO OBJIACTYBAIbE.

(4) Caumenuor Mmarepujan on craBoT (1) Ha oBoj wieH, ce uyBa Bo [lonwmnujara 45 neHa, Mo INTO
MaTepujajoT Ce€ YHHUIITYBa, OCBEH MAarepujasioT IUTO TMPETCTaByBa JAOKa3 BO KpPUBUYHA WM

MpCeKpIIOYHA IMocTarka, co KOj CC MOCTaIlyBa COMIaCHO CO 33.I(OH.4

4 PenakiicKyl MPEYUCTEHUOT TEKCT Ha 3aKOHOT 3a MOJHUIMja, I ondaka: OCHOBHUOT TEKCT Ha 3aKOHOT, 00jaBeH BO ,,Cily)kOeH BECHHK
Ha PM*“ 6p. 114/06, Omnykara na YcraBuuotr cyx Ha PM, V. 6p. 211/2006 , o6jaBena Bo ,,CinyxOen BecHuk Ha PM* 0Op. 148/08,
3akOHOT 3a MU3MEHyBame Ha 3aKOHOT 3a nonunuja, objaBeH BO ,,Ciyxben BecHuk Ha PM* 6p. 6/09, ompenbute on 3akoHOT 3a
BHaTpeIrHu paboru o6jaBeH Bo ,,CiryxkOeH BecHHK Ha PM® 6p. 92/09 co xou e MHTEpPBEHHPAaHO BO 3aKOHOT 3a IOJIMIM]ja, 3aKOHOT 3a
N3MeHyBame U JIONONIHYBamke Ha 3aKOHOT 3a nonunuja, objaBeH Bo ,,Ciryx6eH BecHuK Ha PM* Op. 145/12, 3akoHOT 3a n3MeHyBame 1
JIOTIONTHYBamk¢ Ha 3aKOHOT 32 HOJIMIHja, o0jaBeH BO ,,CiyxOeH BecHHK Ha PM“ 6p. 41/14, 3akoHOT 32 H3MEHYyBambe U JIONOJIHYBamkhe Ha
3akoHOT 3a monuImja, objaBeH Bo ,,CiyxOeH BecHuk Ha PM™ 6p. 33/15, 3akoHOT 3a M3MeHyBambe Ha 3aKOHOT 3a IOJIHINja, 00jaBeH BO
,,Ciyx06eH BecHuk Ha PM“ 6p. 31/16, 3akoHOT 3a H3MEHYBame 1 JOMOJIHYBambe Ha 3aKOHOT 3a MOJHIH]ja, 00jaBeH BO ,,CityKOeH BECHHK
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3.2. bupokparcka Kopynuuja

Bupoxparckara kopyIiiija MOXKe Ja e jaBU BO CIICAHHUTE OOIUIIH:

JOTOBODP U Ipr(akame MUTO U YCITyTH;

Kpax0a Ha MOJHUIIMCKU UMOT | JPYTH PECypCH;

HaMepHO TyOeHe M YHHIITYBAkE HA JIOKA3U KOM MOXKE JIa Ce UCKOPUCTAT Ha CYII;
HEJICTalTHO M3/[aBambe Ha J03BOJIH 32 HOCCHE H yIoTpeda Ha OpyKje U IPYTH JOKYMEHTH;
MOTKOIYBAakh¢ Ha BHATPEIIHUTE UCTPArd M AUCIUILTHHATA;

IIPUMambE U MIOCPEAYBAbE 3a IPUMakhEe MUTO 33 YCOBPLIYyBamke, BpAOOTYyBakEe U yHAIPENAYBAbE; U

YV V.V V V V V

nponaxoa Ha HHPOPMAIMH KaKO TTOJIMIICKH JOCHUE]a.

Bo mpakca, Hajuecto, OupokpaTcKkara KOpymipja MOXe J1a ce 3a0eJIe’H BO CICTHUBE OOHIIN:

Dancugpuxysamwe Ha uzeewimau 3a cooopaKajHu He3zo0u

[Ipu monecan cooOpakajHM HE3TOAM, BO KOW € 3abeJekaHa caMO MaTepujajHa IITEeTa, ce€ CIydyBa
MTOJTUIICKUOT CITY)KOCHUK IITO ja BOAM UCTparara Ja He ja TOMOIHY MPHjaBaTa Ha COOJBETEH HAUYMH M COTJIACHO
MPOLIEAYPUTE U KOHCTaTHpaHaTa cocTojOa, Ouaejku mpuMmi noTkym. Co Toa ce co3aaBa MO)KHOCT BUHOBHHUKOT
3a Hecpekara Ja ja u30erae oJroBopHOCTa U Aa 00KMe HAJOMeCT OJ] OCUTypuTeNHaTa kommnanuja. [Ipu BakBara
ImocCTallka, MOTKYIOT OBO3MOKYBa U HA MOJUIHUCKHUOT C.Hy)K6CHI/IK 1 Ha CTpaHaTa UITO I'0 MHUIMpa OBOj mpouec
Jla ce CTEKHAT CO MarepujajiHa KOPHCT, a TOJHUIUCKHOT CIY)KOCHUK MpaBH KPUBUYHO JIENO (aicupUKyBabe

ciyxOeHa HCIpaBa 3a Koe € MPeBHICHA Ka3Ha 3aTBOP O/ TPU MECEIH JIO MEeT TOJANHH.

H30asarmwe na nuunu 0oKymenmu

[paranuTe cmeraar Jeka KOpyNmujaTa MpH HW3IaBakbeTO HA JIMYHUTE JOKyMEHTH (TMPBEHCTBEHO,
JUYHUTE KapTH, BO3aYKUTE M COOOpaKkajHUTE JI03BOJIM) MMOCTOM BO MHOTY nomaiia Mepa. [Iponecor Ha u3aBame
JUYHU JIOKYMEHTH MOXKE Jia ce 3aBpIlU pelaTHBHO Op30, a KOpyNIWjara ce jaByBa Kora rparaHute Hocar
MOJIapOK 10 corcTBeHa wHuIMjaTha. CocToj0ara € mpoMeHeTa M0 BOBEAYBameTO Ha enekrpoHcko u CMC
3aKa)XyBarmbe TEPMHUHHU 32 TOJHECYBame Oaparba 3a W3/laBarme JTHYHM KapTH M Macolid. BakBara nmpeBeHTHBHA
MepKa 3HAYMTEIHO ja HaMajld MOXHOCTa 3a kopynmuja. Ho, mpoOmeMoT € mTo He MOCTOM MOXKHOCT 32
3aKaXyBalk€ TCPMUH 3a MIOAUTABLE HA JIMYHU JOKYMCHTH. CeHaK, HOCTOjaT OAp€ACHN COMHEXHU. I/IHZII/IKaTI/IBHO
€ JleKa OJIPEJICHH JIUIa, OTKAKO CTaIHjIe BO KOHTAKT CO JIMIAa KOU ce Ha HAjBUCOKH TO3UIMU BO XHEpapXujara Ha
MBP, cenak mo0OuBaar ap»kaBjaHCTBO MAaKO HMBHOTO Oapare MPeTXomHO Omino omxbueHo. Hekou rparanu ce
COMHEBaaT JeKa OIpEJCHH COINCTBEHHLIM NpPU perucTpaudja Ha BO3WIA, HAjYeCTO areHUuWUTe, 1modp30 T'H

peructpupaar Bo3ujiata, HE BaHaB}’BajI’(I/I TO pCaoT, nopaau JIMIHU BPCKU BO HOJ'II/IL[I/Ij a.

Ha PM“ 6p. 106/16, 3akoHOT 32 H3MEHYBambe Ha 3aKOHOT 3a MoJHLHja, o0jaBeH BO ,,CiyxOeH BecHuk Ha PM* 6p. 120/16, 3akoHoT 3a
N3MeHyBame U JONOJIHYBamke Ha 3aKOHOT 3a IMOJIMNKja, o0jaBeH Bo ,,CiayxOeH BecHnk Ha PM* Op. 21/18 u 3akoHOT 3a n3MeHyBame U
JIONONTHYBamke Ha 3aKOHOT 3a Moyunuja, objaBeH Bo ,,CiryxxOeH BecHHK Ha PM* Op. 64/18, Bo kou € 03HaYeHO BPEMETO Ha HHBHOTO
BJIETYBa-€ BO CHJIa U TIPUMEHa, CTp. 39.
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H30asame 003601u 3a opyicje

Bo onHoC Ha W3maBame J03BOJNH 3a OpYXje, HOTHpPAH € ToJeM MpoOieM MpU W3MaBAKk-ETO JO3BOJIH 32
HabaByBame M MOCENyBame OpyXKje, OMejKH TO3BONM JTOOWBAAT JIMIA KOW M3BPIIWIE PA3IMYHN KPUMHUHAIHA
JiejCTBUja WK ce JIeT O] HeKOoja OpraHu3upaHa KprMUHAIIHA rpymna. Toa, ceKkako, € CIPOTHBHO HA 3aKOHCKUTE
YCIIOBH 32 W3/IaBarh¢ Ha JIO3BOJIA, KOM c€ TPEIBUICHU CO 3aKOHOT 3a opyXxje. FIMEeHO, TaKBUTE JTUIA MOXKAT Jia
OumaT copabOTHUIIM Ha MOJHMIIKjaTa BO OTKPUBAKHETO HA KPUBHYHU JIelia, 1A 3aT0a € BO MHTEPECOT Ha cirykbara
Jla 100ujaT J03BOIA 3a MoceayBame opyxkje. Ho, MHOTY "uecTo e mpeaMer Ha 3ioynorpeba, Ouiaejku He ce 3Hae
KaKo € JOHeCeHa OJUTyKaTa 3a J03BOJIaTa U KOro My ce u3/asa. [lopaay oBa, MOCTOjaT COMHEKH JIeKa Mapy Hin
HEKOj IIpyr MHTEpeC, a He MHTEPECOT Ha MOJMIMCKaTa Ciyxkba OmlydyBaarT KoMy Ke My Ce M3[ale J03BOJia.
BpemeHncknoT nepuon (HajuecTo JONT BPEMEHCKH IEPUOA) 3a OITydyBarmbe MPH IMOJHECEHU NOKYMEHTH Ha
703BOJIa 32 HabaByBambe M IOCENyBambe Ha OpyXkje, MOXKE Jla MOTTUKHE KOPYNTHBEH YMH Ha JOTOBOP 3a
MPUMalke MUTO U yCIyry. JIumara kou arumnmpaar 3a Ha0aByBambe U TIOCEIYBalbe OPYXKje YeCTO MPUOETrHyBaaT
KOH TIOTKYII Ha IMOJIUIIAeIl 3a Jia ro 3a0p3aaT JOOMBAamETO J03BONA. M BO OBOj Ciiyyaj, KaKo U BO MPETXOIHHUOT,
ce jaByBa MpoOIeMOT Kora JIo3BojiaTa Tpeba Ja ce M3/1ajie Ha JIMIla KO He TH MCIIOJIHYBaaT YCIOBUTE 3a HEj3MHO

noOuBame, a KO 10 KOPYNTHBHO JEJIO ja JoOuBaar.

3.3. KpumuHajHa KOpynuuja
KpumuHaiHaTa Kopyrmiuja MOXe Jia C€ jaBH BO CJICIHUTE OOJTUIIH:
e mocpeayBame U npudakame MUTO O KPUMUHAITHY TPYIIH;
® U3HYyIyBamE Ha PeOBHHM IUIaKama O KpUMHUHAIHU TPYTIN;
e 00e30emyBame MOIPIIKA HA KPUMHHATHN aKTUBHOCTH;
® JIUPEKTHO BKJIYYYBaHE HA TOJUIIUCKH CITY)KOCHHUIIM BO KPUMHUHAITHH AKTUBHOCTH;
® mpe3eMare Ha KOHPHCKYBaHa CTOKA O]l IIBEPIL; U

° 06636CI[YB3HJG 3allTHUTAa Ha JInaTa BKIIYYCHU BO HCJICTAJIHU €KOHOMCKHU aKTUBHOCTH.

Bo npakca, kpuMHHaIHaTa KOpYIMja MOXe Ja ce 3a0eyie’)Kd BO MHOTY OONWIM: NpH (UHTHpare
cooOpakajHu HeCpekH, N30ErHyBambe Ha MOJUIMCKA 3aceaa, U3HYAH, YLUEHH, PEKEeT, TProBUja co Ipora UTH. U

MMpEeTCTaByBa IOCCPHUO3CH 00JIIMK Ha Kopynunja mpocicacHa co IOBEKE TEIIKU KpUBHUYHU JCJIa.

» Quneupare“ coobparajnu necpexu

OUHrHpameTo Kako MOUM, YECTO Ce CpeKaBa BO KPUMUHAIMCTHYKATa TEOpHja U MIpaKca U MpeTCTaByBa
JNaKUPamke, MECTEHE, NMPUKPHBAE, HCKPUBYBAaE HA pealHaTa CHUTyaldja, NpH IITO C€ JaBa CIHKa Koja
OTCTaIyBa OJl PEaTHUOT HACTaH, OJHOCHO € COCeMa pa3iMiHa U I'0 HaBeAyBa KPUMUHAJIMCTOT BO HOTpeEIIHa
HAacoKa Ha pacylyBame Ha (pakTUTe M Kpeupame Ha BEp3MHTE 3a HacTaHOT. HajuecTo BO KpMMUHATUCTHYKATA
MpaKkTUKa ce QUHrupaar KpaxOu BO MOKapH, YOHCTBAa BO caMOyOMCTBa WMJIM HECPEKHM CIIydau, cooOpakajHH
HECpPEKH HTH.

[Toctom MoXHOCT 3a ,,(UHTHpame CcoOOpakajHM HE3roAM BO KOM YYECTBYBaaT W ITOJIUIUCKH

cyx6ernnn. Co CBOETO HEIMOCTallyBame WM CO BHECYBalk¢ HAa HETOYHHM IOAATOIM BO CEBHACHITHMjaTa UM
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OBO3MOXKYBaaT Ha YUYECHHIIHTE BO HeCpeKaTa /1a ce CTEKHAT cO (PMHAHCHCKA KOPHCT OJ HAIOMECTOKOT IITO T'O
noOuBaar off ocurypurenHara kommanuja. Co oBa € CTOPEHO KpWUBHYHO Jeio daicupuKyBame CIIyXOeHa
UCTIPaBa, KaKoO U KOPYNTUBHO JEJI0 1aBamb-E MOAPIIKA HA KPUMUHATHN aKTHUBHOCTH.

HajuecTto BO mpakTHKara IMOCTOM CHTyaldja BO KOja IPH CYIUpP Ha JBa aBTOMOOWIIA, ONTOBOPHHUOT 3a
HecpeKara e MOKpHEeH cO ceomndaTHO OCUTypyBame (KacKo), cO IITO MITeTaTa Ce WCIUIaTyBa Ha CHTE JUIAa U
BO3MJIA KOM yYeCTByBaaT BO Hecpekara, Oe3 orvie/l Ha BHHA. 3aT0a BO BAaKBH ,,JAXHU* HECPEKH MOKPaj BO3a4OT
CeKorail UMa yIiTe 4eTBopuiia nmarauii. CuTe 3aeHO ce MpHjaByBaar Kaj Jiekap, K0j YeCTO y4ecTByBa BO OBaa
KOpyNTHBHA aknuja. VM m3maBa mOTBpAa 3a TOBpeAa, Koja CIIYKM 3a J00WBamke Ha HAJOMECT Off

OCUTYPUTCIIHUTC KOMITIAHWUU.

H30eznysarve na nonruyucka 3zaceoa

[TocTojar coMHeBama JeKka HEKOW TOJHIWCKH CITY>KOCHHIIM YYeCTByBaaT BO 00e30eqyBameTo Ha
MPaTKU Ol OPraHU3UPaHW KPUMUHAIHYU IPYyIH, MITO MPETCTaByBa KOPYNTHBEH YWH HA AUPEKTHO BKIYUyBambe
Ha TIOJIMLOUCKH CIYy)KOGHHMIM BO KPUMHMHAJIHM akTHBHOCTH. Toa mompa3bupa pAeka 4JICHOBUTE Ha
OpPTraHM3WPAHUTE KPUMUHAIIHU TPyNH W30erHyBaaT HAMECTEHH ITOJUIMCKA 3acequ, OUejKu OHAIIpe ] TH 3HaaT
MecTaTa Kaje mTo ke Ompmar nocrtaBeHu. Ilopanm oBa, ce MeHyBa pyTara IO Koja c€ JABWXKU IIpaTKata,
HEBO3MOXKHA € peajM3allija Ha 3acelaTa U OJ3eMambe Ha COAp)KMHATa Ha Iparkara. VMIcTo Taka, IOCTOM
COMHEBamE JIeka BO BaKkBU aKIMW YYECTBYBaaT W IOJIMIAJIUTE KOW IOArOTBYBaaT 3acelnu, OWJCjKU TH
WHPOPMHUpPAAT WICHOBUTE HA OPTaHM3MPAHNUTE KPUMUHAIHY TPYIH 32 PYyTUTE, a 32 BO3BpAT JI0OMBaaT MapHueH

HaJOMECTOK, TIOAAPOLIH, YCIYTH U Jp.

Heoo3eonena mpzosuja co opoza

Kora cranyBa 300p 3a HeJ03BOJICHa TProBHja CO Jpora, rparaHUTe BEepyBaaT JieKa CEKOj MOJUIMCKU
CITy’)KOCHHK KOj IITO paboTH BO TOj OZEJI, HAjUeCTO € TIOTSHIIMjaJicH UHBOJIBUPAH BO KPUBWUYHH JIejia TIOBP3aHU
co 3n0ynoTpeba Ha npora. Cemnak, Toa € TEeIIKo Jia ce JoKaxe. 3a Jia ce 00e30eaaT ToKa3H 3a MHBOJIBUPAHOCT Ha
MOJIUIMCKH CTY’KOSHHUK BO HEJI03BOJIEHA TProBHja CO Ipora, HOTPeOHH Ce TajHU COPAOOTHHIIN, KAKO U IPHMEHA
Ha MOCEOHU MCTPKHHM MepkH. HajuecTo MOoNMIMCKUTE CIY)KOCHHIM ce BpP3yBaaT CO JIOKATHHUTE JHJICPH, a
MHOT'Y PETKO CO PETHOHAIHN WJIM Mel'YHapOIHM OpraHu3upanu rpymnu. Ho, mocTojar u ciiydan Kora morojemMa
KOJIMYMHA Ha Jpora Ce TPaHCIIOPTHpa HHU3 TEpUTOpHjara Ha Halara Ap)KaBa M C€ WHBOJBUPAHH MTOBHCOKH

MOJIMIIUCKU CTPYKTYpPH.

Yuenu, uznyoa u pexemuparse

CTeKHYBaH)e JIMYHA KOPHUCT IPEKY M3MaMa WM H3HYAa O JIMlla KOU IMOoCE€AyBaaT 3HAYUTCIICH UMOT
3apaJld HeroBara HaBOJHA 3aIlTHTA € €HO O] HajollacHUTE KOPYNTUBHH JIjCTBHja BO KOHM Yy4YECTBYBaaT
NPUIAIHUIN Ha ToIunMjaTta. MoXXHOCTA 3a T0jaBa HA KOPYMIHUja € MHOTYKpaTHa. KpUMUHAIHK Tpynu UM ce
3aKaHyBaaT Ha COINCTBEHHITE HAa PECTOpaHM, a IOCJIE Toa IMOJMIMjaTa HEe pearupa. YICHHTEe U H3HYIUTE
npecTaHyBaaT BO MOMEHTOT KOT'a COINCTBEHHKOT Ha O0jEKTOT K€ ce JOrOBOpH CO MPHUMAaTHHK Ha TOJUIHjaTa

JCKa Ke Aaae oApcacHa CyMa Iapu Uin Ke 066366,2[1/1 yciyra 3a Ja npeCTaHaT 3aKaHUTC.
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Paznuyan MHCTIEKIMCKY CITy>KOM 3a00HMKOyBaaT W HE KOHTPOJIMPAaT HEKOW MAaJIOMPOJAKHU O0jeKTH
WJIH ,,[IPOCTH UM TO MPEKPIIOKOT OWJIjKA YBUIOT M TOJMITUCKATA CITYy>KOa MPETXOTHO JOTOBOPHIIE OIpeicHa
cyma mapu. COTICTBEHHUIT Ha YTOCTUTENCKHA 00jeKTH YECTO C€ CaMUTE MOJHUIINCKH CIYKOSHHIIN WIIN JIyTFe KOU
ce OMMCKM CO HUB, TIa TakBaTa TO3WIMja C€ KOPUCTH 3a 3JoynoTpebda. Bo Hekom cuTyammu, MO3BOJCHO € 1a
paboTar YrocTUTENCKH OO0jeKTH KOM HemaaT [03Boja 3a pabora, OWAEjKM HWMaarT JOTOBOP CO ONIpEIeHH
NOJULUCKH cityxOeHunn. OapeaeHn YroCTUTENCKHA 00jeKTH He TO MOYUTYBaaT OrpaHuvIyBameTo Ha PabOTHOTO
BpeMe, TyKy paboTtaT cé 1oJeKka uMaar KIMeHTH. BakBute nmpuBuiernu oOMYHO ce 100MBaaT Co IUIakamke MUTO
Ha MOCAMHHU MOJIULUHUCKH ciyxOeHuiu. CriomeHaTute npobieMu ce 0coOEHO M3Pa3eHU BO TPaJOBHUTE Kaje LITO

paboTar MoroJIeMu yroCTUTEIICKH 00jeKTH.

Yuecmeo na nonuvyucku cayyncoenuyu 6o nenezanna uzzpaoda Ha Canosu

[TocTojar OpojHM cily4an BO Ipakca KOTa MOJHUIMCKUTE CIYKOCHUIM T'M 3alTHTYBaaT TPafCKHUTE
(upMH KOH Ce 3aHMMaBaaT Co U3BeNyBame cTaHOeHN 00jexTH. IHBoIBUpaHOCTa HA TIOJHIIMjaTa BO KOPYIITUBHU
aKTUBHOCTH TPH U3BEIyBal¢ HA TPAJACKHH aKTUBHOCTH € JBOjHA. HajmpBo, To OHEBO3MOXKyBaar
MOKPEHYBambETO UCTpara NPOTUB OHUE IPAJACKHHUIIN KOM HE3aKOHCKH, OMHOCHO 0e3 J103BOJIa MOYHANE Ja rpajaT
o0jexT. [loToa, mopany HUBHATAa MOBP3aHOCT BO €IMHHUIATA HA JIOKAIHATa CaMOyIpaBa, UM OBO3MOXYBaar Ha
rpajgexxHuTe GupMu 1modp3o aa mobujar (rpajackHu) A03BONIM 3a Trpaaba Ha oOjektn. Ho wcro Taka u um
OBO3MOXKYyBaaT MpPHUCTAll HA TEIIKM MEXaHW3allMd W HeperyjJapeH 3acToj BO COO0pakajoT, KOpHUCTEHE Ha

HCOBJIACTCHO MPUCTAIIHU IMaTUIITA U CJINYHO.

3.4. lloanTHuKa KOpyNuMja
HeratuBHOoTO BIMjaHME Ha NOJUTHYKUTE HAPTHU BP3 IOJUIKMCKOTO PAKOBOACTBO MOXE Ja ce
aHaJIM3Upa CO MIACHTU(HKYBambe Ha PU3MYHUTE MECTa KaJe IITO MOXKE J1a C€ I0jaBU IMOJHLIMCKA KOPYILHja.
[loremko e na ce MCTpakaT M JOKaXKyBaaT (OPMUTE HA KOPYITHBHH AKTHBHOCTHM KOHM CE€ jaByBaaT Kako
pe3ynTar Ha aKTUBHOCTHUTE Ha MONUTHYKUTE naptuu. Cemak, Toa HE 3HAUM JeKa KOpyMNLIMjaTa HE IMOCTOU.
Hajpusnuno BiujaHue Ha NONMTHYKUATE MapTUM IOCTOM BO YIPaBYBamETO CO UYOBEUKHUTE PECYPCH BO
nonuuyujara. BakBoTo BiMjaHHe MOXKE HETAaTHBHO J1a c€ OApa3y Ha padorara Ha MoaunMjaTa M Ha Oe30eqHOCTa
Ha rparanute, OMejKH MOCTOM OMACHOCT HEAOBOIHO KBAJM(HUKYBaHHM JIMLA J1a TIOYHAT Aa padoTar BO MOJIMLHUja
win jga Oupar yHanpeneHd. Mcro Taka, mHpopManmuTe 3a KOM ce BepyBa jAeka r'm mocexyBa MBP uecto
CTaHyBaaT U3BOp Ha MCAWYMCKU CKaHJAJIIM BO KOW IUPEKTHO HIIM MHAUPEKTHO CC€ BKIYYCHHU IOJIUTUYKHUTE
IMapTHH.
[MonuTrikaTa KOPyIIHja MOXE JIa C€ jaBH BO CIICTHHBE OOTHUIIH:
e 3aBelyBame (JOHECYBame BO 3a0IIy/a) Ha jaBHOCTA MIPH MCTPAry Ha KPUBUYHU JIENa;
®  3aMoYHyBambE JAXHHU UCTPArH;
e 00emozneHyBambe Ha JOBEPIMBH HHPOPMAIIMH Ha MOJTUTHIAPUTE;
e 3a0paHa 3a c100071a Ha FOBOP U 3pPYyXKyBame 3a BpeMe Ha JEeMOHCTPALUK, CUHAUKAIHN aKTUBHOCTH U

LITPajKOBH;
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® U3BpUIyBAa€ TONUTHYKHM aTEHTATH WM o0e30eqyBame MONApIIKA 3a BpeMe Ha HHBHOTO
CTIPOBEYBambE;

e 3abpaHa 3a co0o/a Ha MEAUYMHTE U cII0001a HA MUCIICHHE;

® OTKpHUBambE Ha MOJUIKCKK HH(POPMALIMH HA HEJETaTHH BOOPYKEHH TPYIIH;

® [OJWUTHYKHUTE MAPTHU BJIMjAaT BP3 YIPaBYyBAHETO CO YOBEUKUTE;

® MpOTEKyBame HHPOPMAIIH; U

®  TIOJUIMCKUTE CIIY>KOCHHIIA padoTaT MPUBATHO 00e30e/1yBamhe KaKo IOTIOIHUTEITHA JICJHOCT.

Ionumuukume napmuu enujaam 6p3 ynpagyeareno co 406e4Kume pecypcu

He mocrou JOBONHO pa3BHEH CHCTEM HAa HAJBOPEIIHO OIIACyBame Ha CIOOOIHM pabOTHH MecTa BO
MHUHHCTEPCTBOTO 3a BHATPELIHK PabOTH, IITO CO3[[aBa MOXKHOCT 3a Ipudakame U JOroBapame NPUMAkE MUTO
WJIHM YCIIYTH 3a J1a ce Jo0ue BpaboTyBame. BpaboTyBameTo HajuecTo ce 3aCHOBa Ha MPUMAJHOCT Ha TOJMUTHIKA
naprdja, 0e3 ma ce 3emar npenBHj KBaAIM(UKAUUTE Ha KaHAWIATOT. Taka, WMa NMpUMepH Ha IO3WIHjara
KOMaHAMp Aa Ouze mocTaBeH OOMYEH MOJHIIACI, Aa € MPUMEHO JIUIE BO IMOJHIKja CO HECOOABETHO pabOTHO
HCKYCTBO M 00pa30oBaHHE.

[TomuTH4ukoTO BIMjaHWE Ce YyBCTBYBAa M BO IOCTANKuTe 3a HampenyBame Bo MBP. [lommnmaenor Hema
nHpopMaru 3a crobomHu paboTHH Mecta Bo MBP Bo cmydaj nma caka ga HampemyBa wWiu jga Oapa
peMecTyBambe, OJypu M Kora uMMa omoOpeHue off MPETHOCTaBeHHOT, IITO € HEONXOJHO 3a TpaHC(epoT.
[IpemecTyBameTo OOMYHO CE BPIIM CIIOPEA MPUIAJHOCTA HAa MOJIWTHYKA MapTHja WM CHOPE] CEMEjHUTE I

MPUjaTEICKUTE BPCKH.

IlIpomexysarwe ungopmayuu

Yecronatn, nHpopmManuuTe 3a KOM Ce BepyBa Jeka Tu mocexyBa MBP moxe ma ce m3Biedar of
MOJIMIIMCKATa CIyk0a 1 J1a ce o0jaBaT WK Ja ce Iajiar Ha oApeneHu noenuany. Mudopmanunrte n3sinedeHn Ha
OBOj Ha4YMH MOXKE J]a COZpIKAT NMPUBATHH TTOJATOIM WM Ja OWJaT 3alITHTEHU CO OZIPEICH CTEleH Ha TajHOCT.
OBa BCYIIHOCT NpeTCTaByBa KOPYNTHBEH YHMH Ha JIaBamke MOJMLIUCKKA MH(popManmu. He3akoHCKOTO naBame
WHPOpPMAIMM Ha HEOBIACTEHH CYOjeKTH MOXKE HEraTWBHO Jla BiHMja¢ Ha HaluoHaiHaTa Oe30eqHOCT,
0e30emHOCTa HA IpalaHUTE W OpPraHWTe Ha JAp)KaBHATa yrnpasa. YectomaTy, TakBuTe JOOMEHU WHPOpMAIHU Ce

00jaByBaaT BO jaBHOCTA MOPAJX PA3IMYHK MOJUTHUKA HHTEPECH WU JINYHH HHTEPECH Ha MOSIUHIIH.

Honuyuckume cayrcoenuyu pabomam npueamno odezdedyearse KAKo 0ONOIHUMETHA OefHOCH

Bo cekojmHEBHOTO ONKpYXyBamkbe MHOTY 4YECTO CE CpeKaBaMe CO CHUTyallid KOra TOJHMIIMCKHUTE
ciy)xOeHHMIIM paboTaT MpUBaTHO 00€30edyBambe Kako JONOJHHUTENHA JejHOCT. Toa € Mmo3HaTto Kako ,,I[PHO
00e30enyBame” Ha pa3Hu Ooratu jyfe Wid o0e30eayBame BO HOKHH KJIyOOBH, 00e30e1yBare, OIHOCHO
3allTUTAa Ha JIMIAa WHBOJIBHPAHM BO HEJCTAHM CKOHOMCKH AaKTUBHOCTH, HO W JaBame OQuIUjamHu
nH(popmari, o0e30eayBamkbe Ha YTOCTHTEICKH O0jeKTH. MeHallepuTe ce OATOBOPHHM 3a BaKBaTa IMPaKTHKA,
Ouiejku HMBHA JIO/DKHOCT € Ja ja ciemar paboTara Ha BpaOOTCHHWTE M J1a CAHKIIMOHHMpAaT TaKBU CIIy4Yau.

[MonunuckuTe cny>kKOCHUIM ce MHBOJBHPAHH BO BpIICHEC Ha pabOTH Of JICIOKPYroT Ha o0e30emyBame Ha
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HOKHU KIyOOBH M JIOKald BO KOW HAjUeCTO C€ BpIIAT KPUMHHAIHU AKTUBHOCTH KaKO MPOCTHUTYIH]a,

HCI03BOJICHA TpFOBI/Ija CO ZIpora, TOYCHE aJIKOXOJI Ha MAJIOJIETHH JIMIAa © HUBHO IPUCYCTBO MOCJIC 24 qacor.

3akayqox

Op morope MpHUKaKaHOTO MOXE Ja C€ 3aKIydd JIeKa IOCTOjaT MHOTYOPOjHM pasiUYH{ OOJNHINA Ha
KOpYIIIKja, HO HajAOMWHAHTHA € CUTHATa KOPYIIHja, Koja ja ypuBa npodecroHaaHaTa CIuKa 3a TOoNUIHjaTa.
Criope1 CIpOBENEHOTO HCTPAXKyBamkhe HAJUSCTH OOJUIM HAa KOPYIIHjaTa BO CEKOjAHEBHOTO MOJHUIIMCKO
paboTeme MOCOYeHHU U O/ TparaHuTe U O]l MOJHLMCKUTE CITy>KOCHUIIH Cce: CUTHA KOpYIHja (IpuMame MUTO 32
HaMaJlyBambe Ha Ka3HU 3a cooOpakajHHM M JPYTH MPEKpIIOLH), MPUMamke Ha IHjajially, MMOAapOLY, XpaHa U
YCIYTH 32 HECAHKIIMOHHUPA-E 33 CTOPEH MPEKPIIOK, KOPUCTEHE Ha YCIYrH 1 OeHe(UTH O TUIa CTOPUTENIN Ha
MPEeKPIIONY WM KPUBUYHHU Jiefla 32 CBOja JMYHA KOPHCT WM KOPHCT HA YICHOBH Ha CBOETO CEMEjCTBO,
HEMpe3eMame Ha MEPKU M JICjCTBHja CIIpeMa JIMIla KOM € OJIMCKU 10 OMJI0O KaKOB OJHOC Ha TOJUIIMCKHTE
CTapelliMHA CO Il KapuepHO HampeAyBame BO CIyk0ara, ToMaramke BO H3BPIIYBalbe KPHUBHYHH JIENA CO
MIPpUKpUBAKLE WA 3aTaijaH)e Ha CIIMCH, aKTHU WM JOKa3u CO LSl CTCKHYBAlbLC Ha IMPOTUBIIpABHA MMOTHA
KOPHUCT, IBUXKCH WM HEIBU)KEH MMOT, OJTHOCHO JIOOMBamke Ha HepealiHa I[CHA MPU KYIyBamke Ha JBHKCH WU
HEIBIDKEH UMOT (HajYecTO IpH MpeIMeTH 3a ypOaHa Maduja), HyIeHke 3alITHTa Ha JTUIa OJIMCKH IO OJpeIeHH
CTPYKTYPH CO MOBHCOK OMIITECTBEH CTATyC KOM BPIIAT KPUBUYHHM Jeia 0N o0JlacTa Ha HACWJICH KPUMUHAT U
HEJ/I03BOJICHA TProBHja CO OPYXje U JpOra, OJBOPYBAE 10 OJAPEICHH JIMIA KOW BPIIAT KPUBHYHHU Jeia O
obJyiacTa He03BOJICHA TProBUja CO JPOTa W OPYXKje CO IeJI CTEKHYBamhe HA MPOTHBIPABHA NMOTHA KOPHCT,
W3/IaBake¢ Ha JIO3BOJM 32 HOCCHE OpPYXKje CO MPUKPHUBAKE HA HEJAOCTATOIUTE 3a MOJOOHOCTa HA JIMIETO
Oaparen Ha JI03BOJIA 32 OPYIKje WM MPUKPUBAKHE HA KPUBUYHU MPHjaBH U JIP. OKOJIHOCTH KOM MOXE Jia BIinjaat
Ha MOCTarKara 3a W3/aBame J03B0JIa, KOPUCTCHC HA CEMEJHH W MPHJATENICKU BPCKH KaKO CEJICKTHBHO
MOCTaNyBame MPHU H3/IaBakbe Ha JIO3BOJIM 32 HOCCHE OPYKje, 3eMambe MUTO 3a Jla Ce 3aBpIIM MOCTanKara 3a
no0OuBamke J103BOJIa 3a HOCCHC OpYyXKje, INPUBATHO o0e30eayBare 110 HOKHU KIyOOBH, Ka3WHa W
00JI0XKYBaJHHIIA Off CTpaHa Ha TOJHUIIUCKUTE CIY>KOCHHMIIM Kako JIONOJHHUTEIHAa paboTa Koja JOBEIyBa JI0O
CYJHMp Ha WHTEPECH, yUECTBYBAHE BO JIAKUPAhe HA COOOpakajHu HECPEKH CO 11l CTEKHYBambe MPOTHBIIPABHA

HMMOTHA KOPUCT, aKTHBHO YYE€CTBO BO HEJ030BOJICHA TPrOBHja CO Ipora v OpyiKje.

Conclusion

From the above discussion, it can be concluded that there are numerous different forms of corruption,
with petty corruption being the most dominant, which undermines the professional image of the police.
According to the research conducted, the most common forms of corruption in everyday police work, as
indicated by both citizens and police officers, include: petty corruption (accepting bribes to reduce fines for
traffic and other offences), accepting drinks, gifts, food, and services to avoid penalizing offences, using
services and benefits from offenders for personal gain or the benefit of family members, failing to take action
against individuals with close relationships to police superiors in order to advance in their career, aiding in the

commission of criminal acts by concealing or withholding documents, acts, or evidence to acquire unlawful
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material gain (movable or immovable property), or securing an unrealistic price when purchasing such property

(often linked to urban mafia cases), providing protection to individuals with higher social status who commit

crimes related to violent crime and illegal arms and drug trafficking, currying favor with individuals involved

in illegal drug and arms trafficking to gain unlawful material benefit, issuing firearms permits while concealing

disqualifying factors of the applicant or concealing criminal charges and other circumstances that may affect

the permit process, using family and friendship connections to selectively issue firearms permits, accepting

bribes to expedite the firearms permit process, private security work at nightclubs, casinos, and betting shops

by police officers as additional work, which leads to conflicts of interest, participating in falsifying traffic

accidents to obtain unlawful material gain, and actively engaging in illegal drug and arms trafficking.
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Eeponcku ynusepzumem — Cronje

Ancrpakr

3aKkOHOT 3a TpPWUBATHO 00e30emyBambe € IMpaBHA MaTepHja KOjalllTO Peryivdpa €IeH CEerMEHT Ol
npuBaTHUOT Oe30emHOCEH cexTop BO PemyOmmka Makenonmja. [lotouno, co oB0j 3akoH ce perymupa
CEeBKYMHOTO (h)YHKIIMOHUPAHkE Ha areHIMUTE 3a 00e30eryBame Ha UMOT U Jmna. [IpakTudHo, TOj mpeTcTaByBa
BOJIaY 32 KAaKO MPAaBHJIHO (3aKOHWTO) Jia MOCTAMYBAaaT arcHIMUTE M HUBHUTE KAJPHU MPU HM3BPIIYBAKHETO HA
CEKOjIHEBHUTE Pa0OTHU 3a1aun. Bo 3aKOHOT ce MpeaBHJIEHU ToJieM Opoj OApen0H CO KOU ce Mperm3upa ce
IITO CE€ OJIHECYBa Ha arcHIMUTE W PAaOOTHUIIMTE 3a MPUBATHO 00e30eayBame. McTo Taka, cé IITO HE € JIOKPa]
MPeU3UPaHO WK, TIAK, ITO HE € BOOMIITO OrdareHo BO 3aKOHOT 3a MPUBATHO 00€30e1yBame, CETO Toa €
JIOTIOJTHUTEITHO PETYIUPaHo U co [1o13aKOHCKH aKTH.

Kayunu 300poBu: 3arxon, npusamua 6e3bednocm, azenyuu, 006e30edysare, UMOm u auyd, pabomuuyu

3a npusamHo obezbedysarbe, 061aCMY8arbd U HAOIEHCHOCIU.

A COMPREHENSIVE ANALYSIS OF THE AUTHORIZATIONS AND
COMPETENCIES OF THE PRIVATE SECURITY AGENCIES AND
SECURITY PERSONNEL

Abstract

The Law on Private Security is a legal matter that regulates a segment of the private security sector in
the Republic of Macedonia. Specifically, this Law regulates the overall functioning of agencies for securing
properties and persons. Practically, it is a guide for how the agencies and their personnel should act correctly
(legally) in the performance of their daily work tasks. The Law foresees a large number of provisions
specifying everything related to private security agencies and workers. Also, everything that is not fully
specified or, on the other hand, that is not covered at all in the Law on Private Security, is additionally

regulated by its Bylaws.
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powers and responsibilities.

1. Ommro 3a mpuBaTHaTa 0e30eIHOCT

[IpuBarnara 6e36emHOCT, KOHKpeTHO Ha banmkanckuot IlomxyocTpoB, mouyHana 1a ce HasMpa HEKaue BO
mocneAHuTe TOmWHU ox Tnoctoemero Ha COP JyrocmaBuja. Meryroa, 1m0 HEJ3MHHOT pacmajg ©d CO
0CaMOCTOjyBabETO HA MIOPAHEIIHUTE PEIlyONruKH, KOU IPETXOJHO BIIETyBajle BO HEJ3UHUOT COCTaB, IPUBATHATA
6e30emHOCT, BCYNTHOCT, TIOYHYBA Jia T0)KHBYBa BUCTUHCKH MpoIyT. Ho, 1 mokpaj Toa, CO 0CaMOCTOjyBambeTo U
BJICTYBaETO BO MEPUOAOT Ha T.H. TPaH3MIMja, HA CeKOja O] OBHE PEMyOJHKH (T.€. CO HUBHOTO MOCTEMEHO
MPEMHUHYBakhe O]l COIMjAIUCTHYKO BO JCMOKPATCKO YpEIyBame), Cemak C€ VIITe Ce 4YyBCTByBasa
JOMHUHAHTHOCTa Ha jaBHara (JpkaBHaTa) O0e30€IHOCT CIpOBEeIyBaHA OJ OpPraHUTE KOM BO CYIITHHA Ce
3aHMMaBaaT (MCKJIyYMBO M 03 MajKy) cO CeBKymnHara Oe30eJHOCHaTa npoOsieMaTHKa. BoemHo, UCTUTE TH
TpeTupaie U HeKOM NpUBATHU 0e30€JHOCHH Mpalllaba KOM BO JCHEIIHN YCIIOBH CE€ MCKIYYHWBO CBOjCTBEHH 32
npuBaTHUTE O6e30enHOCHU akTepu. Ha 0Boj HauMH mpuBaTHUTE 0€30€THOCHU aKTEPH MOYHAJIE 1a C€ COOuyBaaT
CO HHU3a TEIIKOTHH, I1a JypH M CO OrPaHMYYyBamka BO OCTBAPYBamkETO Ha CBojara (MpUBATHA) JIEjHOCT CE JIO
JIOHECYBabETO Ha MPBHUTE 3aKOHH CO KO ce oduIMjaIu3upa HUBHATA paboTa. 3a pasiuKa, Mak, ol CUTe OBHE,
BO 3amajgHoeBporickute 3emju U Bo CAJl, mpuBarHaTa 0€30€JHOCT CE€ YMHHM JieKa € JaJieKy Mo100po
erabyinpaHa, coO KOHTUHYHPaHH NOTPEOHM M3MEHHU M JOIOJIHYBamka Ha MPAaBHUTE IPOIUCH KOM ja peryaupaar
oBaa obxact. 3apagu wiycTpanuja Tpeba aa ce ucrakue aeka Bo CAJl 6pojor Ha BpaOOTEHUTE BO NPUBATHUOT
6e30emHOCEH cekTop yire Bo 1980 roguHa ro vMa HaJMHUHATO BKYITHHOT OpOj MOJHIAjIH, a Beke Bo 1996 ro
¥Ma TOCTUTHATO 6pojoT ox 1,5 Mumonu BpaGoTenu.” McTo Taka, MHTEpECeH € MOJATOKOT IITO ce J00HBa CO
criopeyBambe Ha OpojoT Ha MPUITATHHUINA HA IpUBaTHUOT O0e30emHoceH cextop Ha 100.000 xutenu: IIBeacka —
184, JlutBanuja — 75, JIykcemOypr — 201, moneka 6pojoT Ha Ciry>kOSHHUIM BO IPUBATHUOT O0€30€HOCEH CEKTOp
B0 Bemnka bpurannja e mxypu 333.631, omHocHo 273 odurepu Ha 100.000 xutenn.” A mTo ce omHECYBa 10
Peny6nuka Makenonuja, npuBaTHata 0e30eIHOCT MOYHYBA Ja ce Hasupa Bo 90-TuTe rOAMHU U TOA TOKMY CO
MPOTIIACYBAKETO Ha 3akoHom 3a obezbedysarve Ha nuya u umom. llpakTuaHo, co 0BOj 3aKkoH ce Gpopmupa HOB
CEKTOp IOT03HAT KaKO ,,IpUBaTeH 0e30eIHOCEeH CEeKTOp ™ CO KOj MOYHaa Jia ce PeryyiMpaatr cepuja Ha MPUBATHH
0e30eIHOCHH TIpalliarba KOU MPETXOAHO He Ouie aKTyeIHH, OJHOCHO KOM He OHJIe ¥ He Ce OJ] HHTEPEC U/WUJIH BO
HAJJIC)KHOCT Ha JP)KAaBHUTE OPraHM KOHW ja CIIPOBEAyBaaT jaBHaTa Oe30emHOCT. BeymiHOCT, Ha OBOj HayWH,
napaieiHo, ce c03/1aJj0a MOBOJIHHM YCJIIOBH M 32 T0jaBa Ha NPUBATHU 0e30€HOCHU akTepu (IOMO3HATH KaKo
areHIMy 3a 00e30e/lyBame HA UMOT | JIMIA) KOM TI0YHAA J]a TH TPETHPAaT Ha OBHE Mpallamka U TOa TOKMY CO
MOHYJIa HA COOJIBETHH YCIYI'M Ha KOMepIWjaliHa ocHoBa. VICTO Taka, BO paMKHUTE Ha IMa3apoT Ha TPYJOT ce
I0jaBM M HOBa 00J1aCT BO KOjallITo ke MOXKaT Ja Oapaar paboTa He caMO HEBpaOOTSHUTE JIMIIA U JIMIATa KOU Ce
npoduaMpaHd Bo obOjiacTa Ha oaOpaHara, 0e30eIHOCTa, KPUMHUHAJIMCTHKATA W CPOJHUTE HaydHH 00j1acTh
(MMCIMIUIMHY) Ha UCTHBE, TYKY M JIUIaTa KOU ce MpOodUINPaHA BO OHME HAYIHH 00JIACTH KOU CE€ THjaMETPaTHO

CIIPOTHBHU Ha HOTp66I/IT€ Ha OBUC IIPUBATHU 6636CZ[HOCHI/I AKTCPU, IIa AYpH U JIMLaTa KOU HEMAAT 3aBPLICHO

1 Kyses, C., ,,Jemexmuscku menaymenm®, yaebuux, Cxornje: Esporncku Yuusepsurer — P. Makenomuja, 2011, crp. 126-127.
2 Ibid, crp. 127.
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COOJIBETHO BHCOKO 0OpasoBanue. [lapanenHo co Toa ce co3[aj0a W YCIOBH OHAa KAaTeropuja Ha JIMIAa KOH
HEMaaT HUKAaKBU T[I03HABaWka WIM, TaK, JIONMHPHM TOYKHM CO MpHUpojJaTa Ha paboraTa Ha TPUBATHUTE
6e30eTHOCHU aKTepH, KOW Tpeba COOABETHO Jia ce o0yyat (T.e. mpeKkBanuUKyBaaT Wik AOKBATU(UKYBaar) 1
TO2 TOKMY CO HUBHO COOJIBETHO CTPYYHO OCHOCOOYBam€¢ W IOJIArarhe COOJBETHH CTPYYHHM WCIHTH (3a Ja
MOJKaT TMOJIECHO J]a Ce MPOOHjaT | Jia TO MPOHAjAaT CBOETO MECTO M Ha OBOj JeJT OJ1 11a3apoT Ha TPYAOT). 3a Taa
ren ce ¢popmupa u Komopa 3a npuBatHo 00e30e1yBame Koja ke ce 3aHUMaBa CO BAKBUTE pabOTH.

IlIto ce omHecyBa, max, 0 AepUHUPAKHE HA TIOUMOT ,,IPUBATHO 00€30eyBame™, MOXKE CJI000THO Ja ce
3aKJIy4H JIeKa JI0 JICHEC MOCTOjaT HECOTJIaCyBamka BO paMKUTE Ha EKCIIEPTCKATa jJaABHOCT OKOJIY H3HAOTamhEeTO Ha
¢JIHa WK TIoBeke Ne(UHHUIIMKA KOU KE Ce TPeTHpaaT Kako YHUBep3aiHo npudatriusu. Ho, ox nqpyra ctpaHa, Toa
HE 3Ha4M JieKa He MOCTojaT TakBU JMeduHUIMH. HarmpoTue, mocrojar MHOXKECTBO HA TaKBH JC(OUHHUIIUN O]l KOU
Kako Hajao0ap mpuMep MOXKe Jia ce U3ABOM clieaHara. llpuBarHOTO o00e30eayBame TH BKIyYyBa
CaMOBpaOOTCHMTE JIMIIA U TIPETIpHUjaTHjaTa KOU ce (PMHAHCUPAAT BP3 MIPUBATHA OCHOBA, KAKO W OPraHU3aIlMUATE
Kou 00e30eyBaaT yCIIyrd MOBp3aHH co Oe30eqHOocTa 3a moceOHa KIMEHTEIa 3a OMpPEISNICH HaJoMECT, 3a
(M3UYKY WK TIPaBHM JIMIA KOU TH 3aJip)KyBaaT WU aHTaXHpaaT, WK 3a ce0e, CO I 3alllTUTa Ha HUBHUTE

Jga, rmpruBaTHaTa COIICTBEHOCT MJIM HA HHTEPECUTE O] pa3JIMYHUTE BUAOBU Ol'IElCHOCTI/I.3

2. HopmaTuBHa paMKa Ha npuBaTHAaTA 0e30eqHOCT

[IpuBatHnoT Oe30egHOCEH cekTOp BO PemyOmmka MakenoHuja 3a mpBHOAT € peryjiwpaH Cco
JIOHECYBamETO Ha 3aKOHOT 32 00e30eyBame Ha Tula 1 UMOT BO 1999 roguna. O HETOBOTO TOHECYBAmE I1a CE
10 2011 roguHa UCTHOT MMa MPETPICHO ABAa NAaTH U3MEHU U AOINOJIHYBawka, nmotouyHo Bo 2007 u Bo 2011
roanHa.” A Bo 2012 roamHa ciieflyBa IeJOCEH MPECBPT BO IOIVIE] HA MPHBATHATA 6E30EIHOCT TaKa IITO Ce
JIOHECYBa IIEJIOCHO HOB 3aKOH CO KOj C€ MpaBaT CYIITHHCKH U3MEHH U JIONIOJTHYBaka Ha MTPBUYHATA Bep3Hja HA
3akoHOT 3a 00e30emyBame Ha ymna u uMoT. Co Apyru 300pOBM KakaHO Ce JIOHECYyBa HOBUOT 3aKOH 3d
npusamuo obe36edysarbe, KOj BCYUTHOCT BO OCHOBa € IaHJaH, T.e. HaJrpajcHa W YCOBpIICHA Bep3Hja Ha
npBroT 3akoH. OBOj HOB 3aKOH OJ HETOBOTO JOHECYBame, Ma €& JIO JICHEC MMa IPETPIICHO CepHja U3MEHU U
nomonHyBama u Ttoa Bo 2013, 2015, 2016 m 2020 rommma.’ Cekako, IOKpaj 3aKOHOT 3a NPHBATHO
06e30enyBame ce noHeceHn u pononautelnn IToa3akoHCKKM aKTH KOW JOMOJHUTETHO MM IEI0CHO OJHOBO TH
Mpenu3upaaT oAPEACHN MOSIUHOCTH KOU Ce HAYEJIHO MJIM BOOIIIITO HE C€ CIIOMEHATH BO IMOCTOJHUOT 3aKOH.

JloToTHUTETHO Ha CETO OBa, 3Ha4ajHO Tpeba /ma ce CIoMeHe W Toa JIeKa MakKeIOHCKHOT IpPHUBATCH
0e30eIHOCEH CEKTOp €, UCTO TaKa, JOMOJHUTEIIHO PEryJIUpaH U CO 3aKOHOM 30 0eMeKmuecKka 0ejHOCm KOj €
JIOHECEH IpBIAT, UCTO Taka, BO 1999 roguna. Mcro kako U 3aKOHOT 3a IPUBAaTHO 00e30e/1yBambe, Taka U OBOj
3aKoH 3a JIETeKTHBCKA JIEJHOCT UMa IMPETPIICHO cepHja Ha 3HAYajHH M3MEHH W JIONOJHYBama U Toa Bo 2007,

2008, 2011, 2013, 2015, 2016 u 2022 romuna.’ 3a 0BOj 3aKOH ce JIOHECeHH, UCTO Taka, u [1o/13aKkOHCKH aKTH cO

. Oumep, P., Xembosek, E., I'pun, I., ,,Bosed 60 bez6eonocma’, Cromje: Apc namuna, 2013, cTp. 48.
4 3akoH 3a 00e30enyBambe Ha JIMIa U UMOT, ,,Cyocoen eechux na PM™, 6p. 80/1999, 66/2007, 84/2007, 88/2008, 51/2011.
% 3akoH 3a nmpuBaTHO 00e30enyBame ,,Cyocoen eechux Ha PM*, 6p, 166/2012, 164/2013, 148/2015, 193/2015, 55/2016, 302/2020.
® 3akon 3a merextuBCKara nejaoct, ,,Cnyocoen eecnux na PM*, 6p. 80/1999, 66/2007, 86/2008, 51/2011, 164/2013, 148/2015,
193/2015, 55/2016, 171/2022.
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Kou ce omdakaaT oApeACHH MOSAMHOCTH KOM Ce HAYeIHO WJIM BOONINTO HE ce omndaTreHn BO 3aKOHOT, a ce
OJTHECYBaaT Ha JICTEKTHBCKATA JISJHOCT U MIPUBATHUTE JICTCKTHBH.

Hpyry mpaBHH aKTH CO KOHM CE€ peryimpaar OJHOCHTe of cdepara Ha MpuBaTHaTa 0e30emTHOCT ce:
YcraBor Ha PemyOmnka Makenonuja, KpuBHYHMOT 3aKOHHMK, 3aKOHOT 3a BHATPEUIHH PabOTH, 3aKOHOT 3a
MONMIHja, 3aKOHOT 3a OpPYXXjeTo, 3aKOHOT 3a MmokapHHKapcTBo, Craryror Ha Komopara ma PemyOmmka
Makenonuja 3a 00e30eyBame Ha JIMIA U UMOT, KaKO U JIPYTU 3aKOHH U MOJI3aKOHCKH OMIITH TPABHU aKTH CO

KOH C€ PeryJIupaaT ofpe/eHN 6e306e1HOCHH (YHKIIMN BO 3¢MjaTa, KAHATM3UPAHH MPEKy IPUBATHHOT CEKTOP.

3. CymtuHa Ha 3aKOHOT 32 NPUBATHO 00e30e1yBam-e

3aKkoHOT 3a MpHWBaTHO 00e30emyBame € M3pabOTeH Taka INTO BO HErO ce TPEABUACHU cepHja Ha
CYIITUHCKH OZIpe0M KOU BCYIIHOCT MPETCTaByBaaT OJIMYHA OCHOBA 32 MPO(ECHOHATHO 1 3aKOHUTO PabOTeHe
Ha areHIuHTe 3a 00e30elyBame HA MMOTH M JIMIA, BKIYYyBajKM TM W HUBHHUTE PaOOTHUIM 3a MPUBATHO
o0e30enyBame. OBaa TpaBHA MaTepuja € COYMHETA OJ 3aKOHCKHM OJpe0M KOU Ce CHUCTEMAaTH3WPaHU BO
TpuHaeceT TiaBu. MMeHo, cranyBa 300p 3a: 3a IITO M 332 KOTO € HAMEHET OBOj 3aKOH, MOTOa YCIOBUTE U
HAYMHOT Ha BpIICHE Ha MpHUBaTHO 00e30eqyBarme, BUJOBUTE Ha MPHUBATHO 00€30eqyBambe, OBIACTYBambaTra U
HA/IJISKHOCTHTE, TpaBata U 0OBPCKUTE, 3a0paHNTE U OTPaHUIyBambaTa, HAUMHOT HAa CTEKHYBabhE Ha JI03BOJIA 32
MpUBaTHO 00e30eyBarme, HAUMHOT Ha OCIIOCO0YBame 3a MPUBATHO 00e30eyBamke, HAUMHOT Ha CTEKHYBambe Ha
JUIICHIA W/WJIM JIerTuTHMaIuja, yiaorara Ha Komopara Ha PM 3a mpuBaTHO 00e30€e/yBarme, HAUNHOT Ha BOJCHE
Ha CBHJICHIIMU W 3alITUTA HA JIMYHUTE MOJATOIM, KOHTPOJIaTa U HAI30pOT HaJl arcHIuUTe 32 00e30enyBame,
MPEKPIIOYHUTE OAPENOH, BKIYYUTEIHO U MPEOJAHUTE M 3aBPIIHK OJpeAOHM Ha 3aKOHOT 3a IMPHBATHO
o6e30enyBame. Ho, cekako, 3akoHOT 3a mpuBaTHO 00e30enyBame (Kako M KOj OWMJIO APYT MOCTOEH 3aKOH) HE
MOJKe BO Hero c¢ jaa omdaru, Taka IITO BO HEro ce MPEABUICHU W JOTMOJIHUTETHHU MPABHU MPOMKUCH KO Ce
noHecyBaat Bo By Ha [lon3akoncku aktu. OBue [To3aKOHCKHY aKTH, UCTO Taka, 00pabOTyBaaT KIyYHH TOYKH
KOM Ce€ MOBP3aHU CO TPUBATHOTO 00e30eMyBame, a KOWINTO, MaK, BO TMOCTOJHHOT 3aKOH 3a MPHBATHO
00e30eyBambe ce caMO HAYeTHO MM BOOMIITO HE CE MpeaBUACHH. BO OBOj KOHKpETEH Ciydaj, THE ce
JIOHECEHHU BO BUJ Ha: MPABWJIHUIM, OJUTYKH M yrniaTtcTBa. Co HUB ce (10)ypeayBaar oJIpeaeHn oapeadu, Kako Ha
MpUMep, BUJIOBUTE M TUTIOBUTE HA OTHEHO OpPYXKje M JPYTH CPENICTBA 3a MPHUCWIOA, HAYMHOT Ha NPUMEHa Ha
cpejcTBaTa 3a MpUCWIIOa, MoToa hopMara U COJpKUHATA Ha 00pa3eloT 3a M3/IaBamke Ha J03BOJIA 32 PUBATHO
o0e30enyBame, GopmaTa W CcoIpKMHATA HAa 00pa3eloT Ha OapameTo 3a JIOHECyBambe Ha pellieHHe 3a
HEW3/IaBamke Ha JI03BOJIA, YTBPJYyBamke KOM NPaBHU JIMIA C€ JIOJDKHH Jia MMaaT TPUBATHO 00e30eyBame,
MpOTrpaMUTe W HAYMHOT 3a OCIHOCOOYyBambe W TONlarake Ha (QU3WUYKUTE JHIa 32 (QU3WYKO M TEXHUYKO
00e30e/yBame, HAYMHOT Ha 0OJyBame Ha OJrOBOPHTE HA Tpallamara OJ CTPYYHHUTE HCIUTH 32 (HUZNYKO U
TEXHUYKO 00e30e/yBarme, MPOCTOPHUTE KalallUTETH U MAaTEepHjaHO-TEXHUYKAaTa U HH(OpMATHIKATa OlpeMa
Ha mpoctopunute Ha Komopara Ha PM 3a mpuBatHo 00e30eqyBame 3a IMoJlaramh¢ Ha CTPYYHUTE WCIHTH 32
($U3NYKO M TEXHUYKO 00e30eayBame, (hopMara U COIp)KMHATA Ha OOpPACIUTE 3a H3[aBarb¢ Ha JIMIECHIUTE 3a

(1)I/I3I/I‘-IKO 1N TCXHUYKO 066366I[YB3H>G, (bopMaTa U COAp’KHUHATa 06paCI_II/ITe Ha JICTUTUMALIUUTE 3a MPHUBATHO

" Cramesckn, B., ,,[Jemexmuscko npaso”, yaeGunk, Cxomje: EBponcku Yausepsuter — P. Makenouuja, 2016, crp. 116.
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00e30emyBame M HAYMHOT Ha HUBHO M37aBame U yrnorpeda, opMara u compkuHaTa Ha MMOTBPIUTE 32 Apecypa
Ha Ky4Wiba, Ha YCIENIHO 3aBpileHa o0yKa 3a Jpecypa, MPoBepKa Ha CIOCOOHOCTa HA IPECUPAHUTE KyUHiba U
CIJI.; HAYMHOT HA BPIUICHE HA TPAHCIIOPT HA [IapH U JAPYTU APAroleHH NpeaMeTH, Gpopmara u COAPKHUHATA Ha
MPEKPIIOYHHUOT IIATEH HAJIOT UTH.

Bo unenor 1 onm 3akoHOT 3a mpuBaTHO 00e30eqyBarme CTOW JeKa CO HEro Ce ypeayBa MPHBATHOTO
00e30eyBame, CEKako, 3a€JHO CO CHUTE MPEOCTaHATH MPHAPYKHU €JIeMEHTH KOM C€ OJHecyBaaT Ha
MPUBATHOTO 00e30eqyBame, Kako Ha MpUMep, HAYMHOT W YCIOBHUTE 3a BpLICHE Ha MPUBATHO 00e30e1yBambe,
MOTOA OBJIACTYBamaTa U HAAJIEKHOCTUTE Ha paOOTHUIMTE 3a MPUBATHO 00e30eayBame U 00OBpCcKaTa Ja HocaT
pabotHa yHH]OpPMa CO COOJBETHM O3HAKH, yJlOoraTa W HauMHOT Ha (uHaHCcHpame Ha Komopara ma PM 3a
npuBaTHO 00e30e/yBamke, HAYMHOT HA BOJACHC HAa CBHUJCHIMHTE W 3allTHUTaTa HA JIMYHUTE IOIATOLIH,
KOHTpOJIaTa U HaJa30pOT Koja Tpeda Ja ce CIpoBeayBa Haj NMPUBATHUTE 0e30€HOCHU aKTEpH, MPEKPIIOYHUTE
onpenou u apyro. UneHor 2, nak, AaBa OArOBOP Ha KIYYHOTO mpaiiame: ,,l1To € mpuBaTHO 00e30emyBame? A
OArOBOPOT HA TOA € JeKa TOa ,,¢ ASJHOCT Of jaBeH mHTepec™.® BoemHO, 01 CYIITHHCKO 3HAYCHE Ha 3aKOHOT 3a
MPUBATHO 00€30€yBamke € U WICHOT 3 BO KOj € CTPUKTHO Ne(MHUpPAHA IIe]Ta Ha MPUBATHOTO 00e30eIyBambe.
Nmeno, Toa e cipedyBame U OTKPUBAkE HA MITETHH 110jaBU U MIPOTUBIIPABHHU JIEjCTBHja, 2 KOM MOXe Ja Oumar
HACOYCHHU CIpeMa UMOTHTE WM JIMIaTa KOW ce MpeJMeT Ha MpHBaTHO 00e30emyBame. [Ipyr, UCTO Taka,
WHTEpECEH Jiel 07 3aKOHOT € W TOa IIITO TOj MPEABUAYBA U OpEICHH 3a0paHu, OTHOCHO OrpaHUIyBarmba, a KOU
ce ondareHu co wieHoBute 4 u 5. BeylmHOCT, BO HCTUTE cTaHyBa 300p 3a 3a0paHu CO KOW UM ce 3a0bpaHyBa Ha
areHIMUTE 32 00e30eyBamke M HUBHUTE PAOOTHHUITH 32 MPUBATHO 00€30€1yBarkhe /la HAIUIATYBaaT JOJIrOBH U J1a
yIoTpeOyBaar onepaTuBHU METOJIU U CPe/ICTBA (KOU Ce CBOJCTBEHH CaMo 3a JIpyKaBHUTE 0€30€THOCHU OpraHu)
BO HUBHOTO CEKOjIHEBHO paboTreme. McTo Taka, MHTEPECHO Ja ce CIIOMEHE € U TOa JIeKa KaKo BO CEKOj 3aKOH
IITO CE JIOHECYBa, TaKa U BO 3aKOHOT 3a MPUBATHO 00e30e1yBame ¢ U3BOeHa MoceOHa 3aKOHCKa o/ipe10a Koja
Ke CIIy’)KM 3a TojacHyBame U J000jaCHYyBame Ha OAPEICHH MOMMHU KOM CE KOPUCTAT BO TEKCTOT HA 3aKOHOT.
Nwmeno, cranysa 300p 3a wieHOT 7. Bo Hero TakcaTMBHO ce HaBEJCHU W I0jacHATH U JI000jacHATH 3HAYCHaTa
Ha CUTE TIOMMU KOH ce yrnoTpeOeHH Bo 3akoHOT. KpajHaTa 11e)1 Ha 0BOj WeH € YMTaTesicKaTa myOMKa 1ojacHo
Jla ja coryelia COApKUHATA, T.€. CyIITHHATA Ha 3aKOHOT, TOCEOHO 32 OHAa KaTeropyja Ha YMTaTelcKa MyOIrKa
Ha KOja He U € JIOBOJTHO ITO03HAaTa NMpuBaTHaTa 0e30eHOCT Kako moceOHa obnact. Ce pa3dupa, He H33eMajKu T
Y TOJIKYBaYUTE U MPaKTHUApHUTE HA HpuBaTHaTa 0€30eaHOCT. Co apyru 300pOBH, LIEITa Ha OBOj 3aKOH, IIPEKyY
4IIEHOT 7, € UCTHOT Ja OHJie MTO MOOJIMCKY JI0 CUTE OHME KOU CaKaar Jia ce 3all03HaaT co 3aKOHOT 3a MPUBATHO
00e30e/yBame, JISjHOCTa HA areHIUUTE U Pa0OTHUIINTE 32 PUBATHO 00e30e/lyBamke, BKIYIUTEIHO U Ce JPYTro
IITO ce OJIHECyBa Ha mpuBatHata Oe30emHocT. [loHaramy, Ipyru KIIydHH JENOBH OJ 3aKOHOT 3a MPUBATHO
00e30eMyBame IITO MOXKE Jla Ce U3BOjaT ce, Ha IPUMEP, YCIOBUTE KO IPaBHUTE JIMla Tpeda Ja ce UCIOJIHAT
3a U3JIaBamk-e Ha JI03BOJIA 32 00e30eIyBame BO BIJI HA 1aBa-e¢ HAa YCIIYTH WK 3a COTICTBEHU MOTpeOu (wieH 13 u
14), moroa ycnoBure Kou (U3MUKHTE WA Tpeda Ja Cce HWCIOMHAT 3a H3/aBalke Ha JIMICHIA 3a
(M3UIKO/TEXHUYKO 00e30emyBame (WieH 22), KaKBU BUJIOBH Ha JIMIICHITU U JICTUTUMAIIMH MTOCTOjaT U MOXKAT J1a

ounar uznanenu (wieH 21 u 25) u np. Ho, kako HajBaxxHO jagpo Ha 3aKOHOT 3a MPUBATHO 00e30e1yBame MOXKe

8 3akon 3a mpuBaTHO 06e3GemyBambse, ,,Cryacoen eecuk na PM*, 6p. 166/2012.
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Jla ce M3J[BOjaT 3aKOHCKHUTE OJpeJ0M KOU Ce OJHECYBaaT Ha OTHEHOTO OpYKje M NpPUMEHATa Ha CpeJCcTBa 3a
npucuiba. Ila cropex Toa, o7 acmeKkT Ha 3aKOHCKUTE OIPea0H 32 OTHEHOTO OpYKje BO 3aKOHOT 3a IPUBATHO
00e30emyBame ce TOCBETEHH MOBEKE WICHOBH, KaKO Ha TpUMeEp, WIEHOT 27 BO K0j ce AeUHUPaHN yCIOBUTE
BO KOM MOXe (PM3NYKH Ja ce 00e30eyBa co OTHEHO OpyKje, MoToa WIeHOT 28 KOj ce 0JHecyBa Ha HAYWHOT Ha
HabaByBame U MOCEAYBakE HA OTHEHO OpyXje 3a (hr3nuko 00e30emyBame, WIEHOT 29 BO KOj Ce€ OIMpeeeHn
YCIIOBUTE BO KOW MOXE J]a Ce ymoTpeOu OTHEHO OopyKje. A TMOKpaj ceTo Toa, BO wieHoT 30 e mpenBuaeHa H
3a0paHa 3a HOCEHE Ha OTHEHO OpyXje KOe € BO JIMYHA COINCTBCHOCT Ha PAOOTHHUKOT 3a IPHBATHO
o0e30emyBame. McTo Taka, BO wieHOT 31 e mpeaBHIEHO W W3BEIyBame HA MEPHUOIMYHO rarame, CEKako MO
Haj30p Ha MBP, co ten oapxxyBame Bo Gopma Ha pedeKcuTe U MPEHU3HOCTA 3a rarame Ha pabOTHUIUTE 3a
npuBaTHO 00e30enyBame. [loHaTamy, MCTO Taka, MHOTY Ba)KHM 3aKOHCKM OJpeAOM ce W MpHMeHara Ha
CpeAcTBa 3a MpUCUIOa (a KOW JaBaaT JOMOJHHTENHA TEeXHHA BO TOIJEe]l Ha BaXXHOCTA M CEPHO3HOCTA Ha
3aKkoHOT 3a IpUBaTHO 00e30enyBame). FiMeHo, BeHaIll MOKe /1a ce BOOYH (PAKTOT JieKa BO CAaMUOT 3aKOH HCTO
KaKo 3a 0JIpe/IONTe KOU ce OJJHECYBaaT Ha OTHEHOTO OpYKje, Taka U 3a OJpeOuTe TOBP3aHU CO MPUMEHATa Ha
CpeAcTBa 3a MPUCHI0A, UCTO TaKa, MOACAHAKBO UM ce€ JIaBa rojieMa BaKHOCT U 3Hauyewme. [loTBpaa 3a Toa € u
MOCBETYBAKETO IypH W Ha LIEJM YETHPH WieHa oj 3aKOHOT 3a MPHUBATHO 00e30enyBame. BeymHoOCT cranyBa
300p 3a wieHopute: 54 (Ymorpeba Ha cpenactBa 3a mpucwiba), 55 (Ymorpeba Ha OrHEHO opyxje), 56
(Ymorpeba Ha apecupano kyue) u 57 (M3Bemraj). OTTyka, MOKe BEJHAII Jia C€ BOOYHM JIeKa BO WIEHOT 55
OTHEHOTO OpY)Kje MOKE Jia ce CMeTa, OJJHOCHO crara BO PeloT Ha CpejcTBa 3a mpucuia. BoeaHo, uctorto e
JaCHO U HEJIBOCMHUCIICHO (TAKCATHBHO) HABEJCHO BO WICHOT 54. A MCTO Taka, HCTOTO MOXKE Jla C€ KOHCTATUpa U
3a yrmorpebara Ha qpecupaHno Kyde (wieHoT 56). Ho yiiTe MOMHTEPECHO € U MPEeNU3UPakbEeTo BO WICHOT 57 Jieka
3a ceKoja Mpe3eMeHa akifja, a Koja ce OJHeCyBa Ha MpHMEHa Ha CPEJCTBA 3a MPHCWIA OJf CTpaHa Ha
pabOTHUKOT 3a 00e30e/1yBame, IeKa UCTHOT € JIOJDKEH J1a U3FOTBH M3BEIITA]j 32 MPE3EMEHUTE JICjCTBHja BO POK
oJ1 24 yaca oj1 MPECTAHOKOT Ha JICjCTBHjaTa KOW T'H Mpe3e U UCTUOT J1a TO MOTHECE JIO MOJUIHjaTa.

JIpyru He MOMAJIKy Ba)XKHU 3aKOHCKH OJpe0U, KOW My JaBaatr JOMOJIHUTEIHA TeKMHA Ha 3aKOHOT 32
MPUBATHO 00e30e/IyBame, ce U OHHUE CO KOM C€ MPEABUIYBAa U CIPOBEIYBAakE¢ HA MOHUTOPUHT-TIATPOJIIHO U
MOHHTOPUHT 00e30enyBame (wieH 33 u 34) o cTpaHa Ha areHIMKUTE 32 IPUBATHO 00e30eyBame, OMTHOCHO OJ1
CTpaHa Ha paOOTHHUIUTE 3a 00e30eayBarme. 3ropa Ha CETO OBa, BO 3aKOHOT 3a MPHUBATHO 00e30emyBame ce
MpPEeBUICHN M 3aKOHCKH OApendu cO KOW ce MpeaBHayBa 00e30eqyBame Ha TPAHCIOPT HA Mapu W APYTH
JParoleHu MpeaMeTH Kou ce orndaTeHu co wieHoBute 35, 36, 37. [lonatamy, APyrd, KCTO Taka, MHOTY Ba)KHH
oJpeadu co KOH JIOTIONHUTEIHO Ce MPOIIUPYBA JINCTaTa HA OBIACTYBama M HAJUIC)KHOCTH HA arcHIMHTE 3a
NpUBaTHO 00e30eayBarbe W HUBHHUTE pPaOOTHHIM 3a 00e30elyBame ce W OHHE KOM ce OJHeCyBaaT Ha
00e30e/yBame Ha jaBHH cOOMPHU M JIPYTH HACTaHU KOW ce oj jaBeH kapakrep (wieH 38 u 39). imeHo, co oBue
3aKOHCKH OJIpe/IOU, MPAKTHYHO, MTPUBAaTHUTE 0e30eTHOCHU aKTepu Cera MMaaT MOXHOCT PaMo JI0 PaMo CO
MIpUNIAAHUIINTE Ha buporo 3a jaBHa 06e30emMHOCT (OBJIACTECHUTE MOJUITMCKH ciykOeHunn Ha [lommmmjara)
3aeIHO N1a Th o0e30eayBaar jaBHUTE COOMPH U NPYTUTE HACTAHM O] jaBEH KapakTep KOW ce opraHusupaar. Bo
wieHOT 38 o1 3aKOHOT € HaBENICHO U Jicka pabOTHHIMTE 3a 00e30eayBame BO THE Clydad MMaar oOBpCKa Jia

HOCaT COOJABCTHA pa60THa o0JIeka co COOJBECTHHU CJICHHHU CO jaCHO BUIAJIMBU 3HAIW ACKA CC MPUIIAAHUIN Ha
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puUBaTHO 00e30enyBame. Bo morien Ha oBa, BO MCTHOT WIEH C€ HAMETHAaTH U OIPEICHU 3a0paHHu, a KOU ce
OJITHECYBaaT Ha HEMAamEeTO Ha TPaBO Ja PeryjupaaT coodpakaj u Aa v o0e30emryBaaT BaKBUTE jaBHU COOMPH U
JIpYTH HACTAHHU O]l jaBEH KapaKTep CO OTHEHO OpYKje.

Hpyr, ucto taka, MHOTY OWTEH AeN BO 3aKOHOT 3a MpHBaTHA 0e30€THOCT € W TMOCBETYBambETO Ha
BHHMaHue u Ha Komopara Ha PM 3a npuBatHO 00e30enyBame. Co mpyru 300poBH, Bo 3akoHOT 3a Komopara ce
W3JIBOCHH TypH ueThpu wieHa (wieH 59, 60, 61 u 63). [TokoHKpeTHO, BO WieHOT 59 ¢ neduHupana npuMapHara
ynora Ha Komopara, ogHOCHO Jieka Taa € (opMHpaHa W (YHKIMOHHpA Kako PE3ylTaT Ha 3ApYXKyBame Ha
(uHTEepecuTe Ha) MpUBaTHUTE Oe30€AHOCHU aKTepH. A BO WwieHOT 60, mak, ce TAKCaTUBHO HaOpOjaH! HEj3HMHUTE
CEeBKYITHH OBJIaCTyBama U HaJUIe)KHOCTH. Jlofeka, mak, BO 4iIeHOT 61 € CTPUKTHO yTBpJIeH HAYMHOT Ha KOjIITO
ce ¢unancupa Komopara, mputoa TakCaTUBHO HAaBEIyBajKH T'M M3BOPUTE OJ KOMILUTO Taa MoXe Ja o0e30emu
(MHAHCUCKHM CpelCTBa 3a Ja MOXE HENpEeueHO Ja er3ucTHpa, OJHOCHO (YHKUIMOHUpPA BO NPUBATHHUOT
0e30emHoceH cektop. [Tokpaj Toa, KoMopara Bo coryiacHOCT co 4wieHOT 63, UCTO Taka, € OOBp3aHa Ja BOAMU U
MOTroJIeMa JINCTA Ha €BUICHIIHH.

JlomoyIHUTEIHA CYIITECTBEHa OCOOMHA Ha 3aKOHOT 3a MPHBATHO 00e30eayBame €, UCTO Taka, U
oOBpCcKaTa 3a BOJCHE Ha €BUACHIMHM M 3alITHTa Ha Oe30eqHocTa Ha mojarouute. iMeHo, oBa e yTBpAEHO BO
I'maBa 9 Bo 3akoHOT 3a mpuBaTHO 00e30emyBame. [1a ciopen Toa, BakBaTa 00Bpcka mokpaj Komopara va PM 3a
mpuBaTHO 00e30enyBame (wieH 63) W Ha areHOWHWTE 3a MpUBATHO 00e30enyBame (wieH 64) ja mmMa u
MHUHHCTEPCTBOTO 3a BHATpEIIHU padoTH (wieH 62). Bo cexoj wieH Koj ce oJHecyBa Ha CUTE OBHE NIPUBATHH U
Np>KaBHU YMHUTEIN Ha 0e30€JHOCTa ce TAaKCATMBHO HAOpOjaHU cUTE BUJOBU Ha MpaBa U OOBPCKU BO MOTJIEA HA
BOJICHETO EBHJCHLMH M 3alITUTaTa Ha Oe30emHocTta Ha mojarouurte. BoemHo, MCTO Taka, 3a CHUTE OBHE
YMHUTENN Ha 0e30e1H0CTa TOAEJHAKBO CE€ HAMETHYBA U 0OOBPCKa Jja MOCTAIyBaaT U BO COTJIACHOCT CO 3aKOHOT
3a 3aIITMTAa HA JHYHMTE Tojatouu’ U oxpendute ox OMIITAaTa peryiaTMBaTa 3a 3alITHTA HA IOJATOLMTE
(CZIIIP) 2016/679 na EY™ Kom, cTo Taka, ce MHKOPIOPHPAHH BO MAKETOHCKHOT 3aKOH.

[ITo ce omHecyBa O KOHTpoJIaTa U HaJ30pOT, 3aKOHOT 3a MPUBATHO 00e30e1yBae HECOMHEHO MMa
MOCBETEHO M HU3a 3aKOHCKH OJIpe/I0N KOM ce oJfHecyBaaT Ha oBa. [la Taka, BO MpB pei CIIPOBEIYBAHETO HA
CaMHOT 3aKOH € BO HaJUIe)KHOCT Ha MUHHCTEPCTBOTO 3a BHATpemHu padoTu (wieH 66). Ho, mokpaj osa MBP
MMa OBJIACTYBame Jla TO CIIPOBeayBa oBa M Bp3 camara Komopa Ha PM 3a mpuBaTHO 00e30emyBame, Kako U
IIOC/IMHEYHO BP3 CEKOja areHiuja 3a o0e3bemyBae Ha MMOT ¥ Jmia (wieH 66 u 68)."" Jlokonky, mak, mpu
CIPOBEAYBAamk-ETO Ha KOHTpoJiaTa W Ham3opoT Ha MBP Bp3 oBuWe mpuBaTHM 4YnHUTENW Ha Oe3bemHOCTa
KOHCTaTHpa HEPETryJIapHOCTH, OJIHOCHO CEPUO3HH OTCTAITyBamba 0] 3aKOHOT 3a MPUBATHO 00e30e1yBarme Toraml
TOa MOXe JIa ce MMOBHKa Ha wieHoBuTe 69 u 70 o1 HCTHOT 3aKOH CO KOHMINTO MPAKTHYHO MOXKE J1a IM CE OJI3eMe
J03BOJIaTa 3a 00e30eayBame Ha areHIMITe 3a 00e30eayBamke Ha IMOT U JIMIA M OBIacTyBamara Ha Komopara

Ha PM 3a mpuBatHO 006e30enyBame. Cekako, BO 3aKOHOT € MpEABHICHA W 3aKOHCKa 0jpenda co Koja MM ce

® Buau mogeTanto: 3aKoH 3a 3alITHTa Ha JINIHATE noaatouH, ,,Cryocben ecnuk na PM*, 6p. 42/2020.
1% Bugu momeramio: EU General Data Protection Regulation (GDPR): Regulation (EU) 2016/679 of the European Parliament and of
the Council of 27 April 2016 on the protection of natural persons with regard to the processing of personal data and on the free
movement of such data, and repealing Directive 95/46/EC (General Data Protection Regulation) (Text with EEA relevance). OJ L 119
04.05.2016, ELI: http://data.europa.eu/eli/reg/2016/679/0j. Accessed on August 10, 2024.
! 3akow 3a mpuBaTHO 06e36eyBaBE, ,,Cryachen secuux na PM*, 6p. 166/2012.
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OBO3MO’KYBa Ha CHTE OBHE ITPHUBATHU YHHHUTEIN Ha O0e30eqHOCTa Ja MMaatr MMpaBo Ha jKaida COTJIACHO WIEHOT
71.

[Toxpaj ce oBa mTO € MOCera N3HEeCEHO 3a 3aKOHOT 3a MPUBATHO 00e30eIyBame BO OBOj TP/, MCTO TaKa
O]l CYyIITHHCKA BAXHOCT € J1a ce CroMeHe M (aKTOT JeKka W BO O0BOj 3aKOH (Kako M BO CEKOj JPYT 3aKOH) ce
Ipe/IBUICHH U 3aKOHCKH OApeION KOU Ce OJJHECYBaaT Ha MPEKPIIONUTE M CAaHKIMHTE 32 HCTHUTE. BeymHocT, Bo
OBOj CiIy4aj co 3aKOHOT 3a MPHUBATHO 00e30emyBame TOa € PEerylupaHo co 4YieHoBHUTe 72-78, a Koum ce

1.2 Co npyru 300poBu, I'maBa 11 ce omHecyBa Ha CEBKYNHHWTE MPEKPIIOYHU

cucremaTuzupanu Bo I'napa 1
ollpendM €O KOW TMPaKTHIHO To o(opMyBaaT BO €IHA cpa3MepHa IleMHAa Ha 3aKOHOT 3a TMPHUBATHO
o0e30enyBame. Bo cuTe oBHE 3aKOHCKH OJPEeI0OH Ce MPEABUACHUA BUIOBUTE HA MPEKPIIONU KAKO M BUIOBUTE
Ha CaHKIMM KOW MOXKE J]a TH CHOCAaT THE Ha KOj C€ OJIHECyBa OBOj 3aKOH, OJHOCHO /0 KOM THE HeE ce
NpUApKyBaJie TPH HWMIUIEMEHTalMja Ha 3aKOHOT. Bo HUB caHKIUHWTE Cce NpPEABHICHU BO BWJ Ha IJIOOH,
M3peKyBambe Ha (BPEMEHM WM TpajHH) 3a0paHu 3a Bplieke Ha mnpodecuja, JSJHOCT WM JOJDKHOCT;
MOHUIITYBak€ Ha J03BojlaTa 3a TNpHUBATHO 00e30eqyBame, Ol3eMame Ha JeTUTHMalMja 3a MPHUBATHO
00e30eyBame, 0Jj3eMambe Ha OBJIACTYBamba M HA/IJIGKHOCTH UTH.

Kako 3a kpaj, Kako BO ceKO0j 3aKOH, Taka M BO 3aKOHOT 3a IPUBATHO 00e30eayBame ce MpeABUIACHU U
cepuja Ha [Tom3zakoncku nponucu. Co HUB ce (0)nperu3nupaar oapeIcHH MOSIUHOCTH KOU BO 3aKOHOT HE Ce
JIOBOJIHO TIPEIU3NPAHU WIIH, TIaK, BOOIIIITO HE ce ondaTeHu BO UCTUOT. [I0TOYHO, BO IIOCTOJHUOT 3aKOH HCTUTE
ce ondarteHu co WieHOT 78. A BO KOj Ce MPOMHUIITYBAaT OBJIACTYBamka HA MUHUCTEPOT HA MUHHCTEPCTBOTO 32
BHATPEIIHU pabOTH 32 J1a TU JoHece uctuTe. Jlen o oBHe MOJI3aKOHCKHU TPOIUCH Ce OJIHeCYBaaT Ha ¢opmara u
COJpKMHATa Ha 00pa3eroT 3a U3JaBame Ha J03BOJIa 32 MPUBATHO 00e30emyBame, hopmara 1 CoapKUHATA HA
obpaciuTe 3a U3/iaBame Ha JHUIICHIIA U JISTHTUMAIIH]a 33 IPUBATHO 00e30eayBame, 0T0a Ha BUJIOT U JAU33jHOT
Ha paboTHaTta yHH(OpMa U O3HAKUTE Ha paOOTHHUIIMTE 33 MPUBATHO 00e30e/1yBamke, HA YCIOBUTE (CUTYaIlUUTE)

BO KOHM MOXK€ Ja C€ yr[OTp€6I/I CpeacTBa 3a HpI/ICI/IJ'I6a, Ha yCJIOBUTC (CI/ITyaLII/II/ITG) BO KOU MOK€ J1a C€ IPUMCHHU

OTHEHO OpY’Kje UTH.

4. BuioBu, HAYMHM M YCJIOBH 32 BplIemhe HA MIPUBATHO 00e30e1yBame

4.1. BunoBu Ha NpUBaTHO 00e30eqyBame

Omnmro criopen 4ieHOT § 01 3aKOHOT 3a MPUBATHO 00e30eyBame MOCTOjaT JBa BHJA HA MPUBATHO
00e30eqyBambe KOM MOXKE Jla ce BpIIaT, a Toa ce: BO BWJ Ha JaBame Ha YCIYTH, U 3a COICTBEHH MOTPEOH.
O06e30enyBame BO BHJI Ha JlaBamke¢ Ha YCIYTH CE areHIMHUTE 32 00e30e1yBame, KOU CBOjaTa yciayra ja HyJaT Ha
1asapoT, a MpaBHU JIMIA KOou 00e30eyBameTo ro BpIIAT 332 CONCTBEHH MOTPEeOM Ce OHME MPaBHU JIMIA KOU
OTICHWJIC JIeKa TIOpaaW OJPEeACHH TNPUINHU (TIOGKOHOMUYHO, TMOe(hUKACHO H CIWYHO) € TMOoAo0po
06e36emyBameTo 1a ro Bpuar camu.'® TIpBHOT BHJ HA IPHUBATHO 00€30CLyBABE ¢ TIIABHO JOMHHAHTEH BO

MaKeJI0HCKHOT MpHUBaTeH 0e30eaHoceH cekTop. ['0 oi0upaat oHMe areHIMKY KoM UMaar 3a I1el Jla e CTEKHAT CO

12 3akom 3a mpuBatHO 06e3benyBame, ,,Cryacten secuux na PM*, 6p. 166/2012.

B Cnagecku, C., ,bestednocen cucmem na Penybnuxa Maxedonuja*“, yaeonnk, Cxomje: Esponckn YVeusepsurer — P Makenouuja,
2018, crp. 180.
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npoduT, ma TOKMy ¥ IOpaJy Toa THE U Kaj HAC M HAaceKaJe BO CBETOT Ce IMO3HATH U KaKo ,,IPOGHUTHHA TPHUBATHA
6e36emHocHu akTepu™. Toa 3Ha4M nexa HUBHATA ed € Ja (GYHKIMOHMpAaT Ha KOMEpIHjaTHa OCHOBa, Ha TOj
HAYMH IITO K€ MOHYAyBaaT YCIYTH 3a NpUBAaTHO o0Oe30emyBame Ha mas3apoT. Jlojeka, mak, BTOPHOT BHA Ha
nmpuBaTHO 00e30eayBame € HajJOMHHAHTEH BO OHWE MPHWBATHW KOMITAHWH, YWja HWBHA JIEjHOCT € OMio Koja
apyra, HO HE M NpHUBaTHO 00e30emyBarme, a Koja IITO CeMaK MM Ce HaMETHYBa KaKO HEOIXOIHA BO HHBHOTO
CEeKOjIHEeBHO paboTeme. [la TokMy 3apaan Toa OBHE KOMIIAHUH CE OAJTydyBaaT caMuTe Ja ce 00e30eqyBaaT co
cBoU (TMPETXOAHO OCTPYUYEHHU M 00yueHH) paOOTHM KaapH. THe HajuecTo ce OMTydyBaar 3a OBOj YEKOp, KaKo
LITO € TIOrope CIIOMEHATo, Mopajn MOTUBOT 32 HaMallyBame, T.€. H30ErHyBambe Ha TPOLIOLUUTE 38 aHTKUPAHE
Ha HaJBOPEUIHH Pa0OTHHIM 3a MpHUBaTHO 00e30edyBame O]l arcHIWUTE 3a NpUBaTHO obezdemyBame. Ho
MpUYKHATA 32 0JI0Upake Ha BAKOB BH/I Ha IIPUBATHO 00e30€1yBambe € U MOpaju ToBepOaTa BO CBOUTE pabOTHU
KaJpu KOja ja MMaar, Taka IITO, CIOpe] HUB, IOBEKEKPATHO Ce 3rojieMyBa ,,HempoOojHOCTa* BO MOTJIEA Ha
HUBHATa BHaTpelHa 0e30enHoct. OJHOCHO M300p HA KOj THE TJIe[aaT Kako Ha ,,BUH-BUH CUTYal{ja, OJJHOCHO

KaKo Ha CHTyalldja Ha JIBOjHa J0OMBKa 0e3 MoroieMu (JONOTHUTETHH) TPOLIOIH.

4.2. Haunnu Ha BplIel-€ HA PUBATHO 00e30eayBame

JIBaTa HajNperno3HATIMBY HAYWMHMA Ha BPIIEHE Ha MPUBATHO 00e30eayBame ce BO BHJ Ha (PU3UYKO U
TEeXHHUYKO 00e30enyBame. Bripouem, Toa € 1 3aKOHCKH YTBPAEHO COTJACHO WICHOT 9 o1 3aKOHOT 3a IIPHUBATHO
o0e30emyBame.

duznukoTo 06e30enyBame Noapazorpa HEMOCPETHO TeNeCHO 00e30eayBambe Ha JIMla, UIMOTH, 11a JypH
u jaBHM coOupu. Tyka Moxe Ja ce BKJIyYd M MOHUTOPHUHI-NIATPOIHO 00e30emyBame, a HCTO Taka M
00e30eqyBame Ha TPAaHCIOPT Ha Mapu W APYrH JparoueHu npeamerd. [logeka TeXHHWYKo o0e30enyBame €
06e36e/yBare Ha JIHIA M MMOT CO TEXHHUKH CPEJICTBA M yPE/IH 10 MPONMIIAHN CTAHAApIH. ™ A onpaTeHo e co
qyneHoT 40. OBoj HauMH Ha 00e30emyBame noapazoupa yrnorpeda Ha MAaKeT Off CUTYPHOCHU CUCTEMHU U ypeau
HAMEHETH 3a JIOMOBM 32 (U3MYKM JIMIA, 32 TPUBATHU KOMIIAHWH, XOTEIH H JIPyro; IOMOQOHU H
BUICOIOMO(OHH, alapMHH CUCTEMH, PAJTHOKOMYHUKAIICKA CUCTEMH, CHCTEMH U YPENIU 3a CIIPOBeLyBame 24-
YacOBEH BUJICOHAJ30p, CHCTEMH W YpeIW 3a KOHCTAaHTHO ciejielkhe co mnpuMeHa Ha GPS-naBurammja
(JrorMpame), CUCTEMH M YPEIH 3a CKEHUPAhe Ha OTHEHH U JIAJHU OPYXKja M KCIUIO3UBHHU HalpaBu, BIPaJIuBU
CHCTEMH W TPEHOCHHW YpEIH 3a aBTOPH3WpaH BIE3 U M3lIe3 O]l OJPEJCHU O0jeKTH WM OTKIY4yBame U
3aKIly4dyBame Ha ce)OBU U JPYTU TPEJMETH, CUCTEMH U ypelld 3a aBTOMATCKa JIETeKIHja, JI0jaBa U TaCHEeHe Ha
MOXKapH; BKIYIyBajKH M PEJIOBHO OAPKYBabE U JOKOJIKY € MOTPEOHO U CEpBUCHUPAHE HA TEXHUYKHTE CHCTEMH
u ypeau u cianuHOo. CBOJCTBEHO 3a TEXHHYKOTO 00e30eyBame € TOoa IITO Toa MOXKE Jia ce CIPOBEIyBa

WCKITyYMBO BO paMKHTE Ha TPAaHUIIUTE HA TIPOCTOPOT LITO € MPEAMET Ha TEXHUYIKO 00e30e1yBambe.

4.3. Yci0BH 3a BpIIeH-€¢ Ha IPUBaTHO 00e30e1yBame
Onmrute yciioBu, corjiacHo wieHoT 10 on 3akoHOT 3a mpuBaTHO 00e30edyBame, Kou Tpeba ma ce

HCIIOJIHAT 3a Aa MOXC IMPAaBHOTO JIMIEC Ja BPIIW ITPUBATHO 0663662[}’B3H:e CC! UCTOTO Jda € PEruCTpupaHo BO

Y Cnaseckn, C., ,,Bes6ednocen cucmem na Penyénuxa Makedonuja*, yaebuux, Cxomje: EBponcku Yuusepsurer — P. Makenouuja,
2018, crp. 180.
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LenTpamanoT perucrap, Kako M Jla WMa JOOMEHO COOJBETHA J03BOJIa 3a MPHBATHO 00e30eqyBame o1l
MHHHCTEPCTBOTO 3a BHaTpenHy pabotu.”” Cekako, OBHE YCIOBH IOJETHAKBO BAXKAT M 33 OHHE NPABHHU JIHIIA
KOM IIPETEeHANpaar Ja BpIIaT IPUBATHO 00e30eqyBame BO BHJ HA J1aBamke HA YCIYTH, HO U 3a OHHE IPaBHU
JWIa KOW TPEeTeHIWpaaT Ja BpLIaT NPHBATHO 00e30eqyBame 3a comcTBeHH mnoTpedu. Ilomaramy, npyru
JOTIOJTHUTEIIHN YCIIOBM KOW Tpeda 1a T'M HMCHOJHAT MPaBHHUTE JIMIA 3a Ja MOXKaT Ja Jo0ujaT 103Boja 3a
mpuBaTHO 00e36emyBame o1 MBP ce yrBprenu Bo wienosute 13 u 14 ox 3akoHOT 3a IpuBaTHO 00e30emyBame.
MmeHo, 3a OHHME IpaBHHU JIMIA KOW MPETEHANpAaT Ja BpIIAT IPUBATHO 00e30eqyBarme BO BHJ Ha JIaBame Ha
YCIIyTH TIOKpaj TOPECTIOMEHATUTE YCIIOBH Tpeba Jja TH MCTIONHAT U CIIETHUTE: 1a UMaat BpaboTeHo HajManky 15
paboTHUIM 32 IPUBATHO 00e30eqyBamke Ha KOM UM C€ M3Ja/leHH JIMIEHIN 3a Gu3ndko 0be30eayBame (WM 1a
MMaaT BpabOTEHO HajMaJIKy TPOjlla pabOTHHUIIM Ha KOU UM CE€ M3JaJICHU JIMICHIIM 332 TEXHUYKO 00e30eayBame),
na uMa jpobueHo morBpaa on Komopara ma PM 3a mpuBatHO 00e30eiyBame Jeka paOOTHUIUTE 3a
(PM3UYKO/TEXHUYKO 00e30e1yBambe He MoCceyBaaT BayKeUKa JeTTUMaIlja 3a IPUBaTHO 00e30e1yBame, oToa
Jla UMaaT YTBPJACHO OJATOBOPHO JIMIE HA TOa MPABHO JIMIE, J1a MMaaT COOJBETHA JeJOBHA MPOCTOpHja, n1a
noceayBaaT MOTOPHH BO3MJIA, Jia MOCEAYBa aKT CO KOj € HalpaBeHa JeTallHa CUCTeMaTH3aldja Ha paboTHUTE
MecTa, Ja MocelyBa akT CO KOj JeTalHo ce AeuHupaHu M3TIeA0T Ha paboTHaTa yHH(OpMa M O3HAKUTE Ha
MPaBHOTO JIKIE U Ipyro. Bo uneHoT 13, ucTo Taka, ce yTBpACHU U YCIOBUTE KOU Tpeba OArOBOPHOTO JIMIIE HA
MPaBHOTO JIAIE Jia TH UCIIONHY 3a JIa MOXe Jia 1o0ue 03BoJIa 32 MpUBaTHO 00e30eyBamke BO BUJI HA JIaBabe
Ha yciyrd. MmeHo, oaroBopHoTo smie Tpeba a ce Ap)KaBjaHWH M J1a MMa IOCTOjaHO >KMBEAJHIITE BO
PenyOnnka Makenonuja, moroa Aa ¥Ma HamoJHETO 18 roAMHHM KMBOTHA CTapoCT, J1a MOCEIyBa JIEKapCKO
yBEpEHHE 3a OIIITa ICUXO(U3NUIKa 3[PaBCTBEHA CIIOCOOHOCT, Jla HEe MOCTOM Ka3HEHA eBU/ICHIINja U €BU/ICHIIN]a
JieKa My € u3pedeHa 3a0paHa 3a BpIIeHke Ha MpodecHja, 1eJHOCT WIN TOIDKHOCT.

IlITo ce omHecyBa 10 OHHME NPaBHU JHIA KOU (OCBEH ropecrioMeHaTuTe) Tpeda a TM UCIOIHAT (M)
JOTIOJIHUTEITHATE YCJIOBH 3a J0OWBame Ha JI03BOJIA 332 BPIICHE HA NPHBATHO 00e30eayBame 3a CONCTBEHH
NOTpeOn BO COTJIACHOCT €O WIEHOT 14 ox 3aKOHOT 3a mpuBAaTHO 00e30e/1yBame, TOA Ce CIEAHUTE: Ja MMaat
BpaboTeHo Hajmanky 10 paboTHHUIM 3a TPpUBATHO 00e30eMyBamke Ha KOM UM C€ M3/IaICHHU JIUICHIN 33 (PU3HIKO
00e30enyBame, 1a moceayBaar nmorepaa ox Komopara na PM 3a npuBatHO 00e30eayBame eka paOOTHHIIUTE
3a nmpuBaTHO 00e30e/yBame He MoceayBaaT JISTUTUMAINK 32 QU3NYKO 00e30emyBame, oToa Ja moceyBaaT
aKT CO KOj € HalpaBeHa JieTallHa CUCTEeMaTh3alja Ha pabOTHUTE MeCTa, Jia IOCeyBaar akT co KOj JETaIHO ce
neGUHUpaHN U3TIenoT Ha paboTHara yHH(OpMa W O3HAKHTE HA MPAaBHUTE JIMIA, Jla MOCEYyBaaT COOJBETHU
JICTIOBHU TIPOCTOPHU HTH.

bes ornen Ha c€ MUHHCTEpCTBOTO 3a BHATPEUIHH pabOTH MMa MpaBoO Jia MOCTaly Ha JBa HayMHA BO
cllyyaj Ha WCIIONHYBambe WJIM HEUCIOIHYBalk¢ Ha YCIOBUTE HAa OBHME JBa BWJAa HAa MpPaBHU JUIA KOU
MpeTeHpaaT aa 100ujaT J03BojIa 3a MPUBATHO 00e30eayBame. BeylHOCT, TOKONIKY OHUE NPaBHU JIMIA TH
MMaaT UCIIOJIHETO CEBKYITHUTE YCIIOBH 3a BPILICHE Ha JIEjHOCTA MPUBATHO 00e30eayBamke BO BUI HA aBambe Ha
YCIyTH WIN 32 CONICTBEHH NOoTpebH, Toram MBP ke nonece pemenne co koe ce u3aaBa 103BoJIa 3a IIPUBATHO

06636€,Z[YBEIH>C. A aKo, IakK, MBP KOHCTaThupa HCHOPABUIHOCTH, OJHOCHO [JCIYMHO MU LCJIOCHO

15 Bun nogeranno: 3akoH 3a npuBaTHO 00e30eyBambe, ,,Cyocoen sechuk na PM*, 6p. 166/2012.
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HEHCTIOJHYBamke Ha OIIITHTE W MOCEOHWTE YCIOBH 3a JAOOMBame Ha JO3BOJA 3a MPHUBATHO 00e30emyBame,
Toraml MUHHCTEPCTBOTO MOXKE Aa JOHECE PELICHUE 3a HEU3aBame Ha J03BOJIA 3a MPHUBATHO 00e30enyBame.
Ho, Boemno, MBP moxxe u 1a ce moBuKa Ha 4ieHOT 19, a Koj ce ogHecyBa Ha MpecTaHyBamke Ha BAKHOCTA HA
n3JazeHara J103Boja 3a IpUBaTHO 00e30enyBame. OBa MOXKE J1a ce CIy4YH AOKOJKY IPAaBHOTO JIMLE MPECTaHe
7la ja BPIIM JIgjHOCTa MpHUBaTHO 00e30emyBame. Bo Toj ciryuaj MBP nonecysa pemieHme co Koe ce yTBpAyBa
IpecTaHyBambe Ha BAXKHOCTA HAa W3/aJieHaTa 103B0JIa 32 IPUBATHO 00e30e1yBame 33 KOHKPETHOTO IIPABHO JIULIE
KO€ IpecTaHalo Ja ja BpIly JAejHocTa. MctoBpeMeHo MuHHCTEPCTBOTO 3a TOa ja u3BecTyBa U Komopara na PM

3a MPUBATHO 00€30¢e/1yBame.

5. OBJ'I%ICTyBaH)a U HAMJICKHOCTH HA ar¢cHIIMUTE 3a 06636CIIYB3H)6 Ha UMOT M JUIIa 1 HA paGOTHI/IIII/ITe 3a

NPHUBaTHO 00e30e1yBame

5.1. OBaactyBama U Ha/IJ1e;KHOCTH HA areHIUUTE 32 00e30e1yBam-e HA HMOT U JIULA

AreHiuure 3a 00e30eayBambe Ha MUMOT M JIMIIa (PYHKIIMOHHMpAaaT Kako mpaBHHU Jjmia. COrjiacHO CO
3aKoHOT 3a MpHUBaTHO 00e30eyBame 32 HUB Ce MPEJBUICHU CEpHja Ha OBIACTyBama M HaaIe:KHOCTH. Ho ox
3aKOHOT MpOMW3JIEryBaaT, HMCTO TakKa, M AOJDKHOCTH, OJHOCHO OOBpPCKH J0 KOM Tpeba HCTHTE Ja ce
npuapxkysaar. [la copen Toa, areHIuTe 32 00e30eMyBame 3a Aa MOXKAT Jia T CIPOBEyBaaT CBOUTE yCIYTH
3a MOTpeOnTe Ha HUBHUTE KJIIMEHTH, KAaKO NIPBO M OCHOBHO THE MOpa Jia CKIIydyBaaT MeryceOHU JOroBopH (071
KOW, TaK, POU3JIeTyBaaT MMpaBa u 0OBPCKH M 3a JIBETE JOTOBOPHU cTpaHu). [loHatamy, THe ciopes; 3aKOHOT He
cMear Jia BpIIaT Hamjiata Ha Joirow. Mcro Taka, TMe He cMeaT Ja CKIydyBaaT JOTOBOPU CO HMOJHTHYKH
MapTHH, Ip>KaBHUA OPTaHU, HATY ITaK cO OMIIO KO KIIMEHTH KOH IIITO Ce O] CTpaHCTBO. BoenHo, THE HEe cMmear a
MpUMEHyBaaT OWJI0 KaKBW HAYMHHU Ha paboTa M MpUMeHa Ha CPEACTBA, a KOUIITO CE CBOjCTBEHU 3a JIPKaBHUTE
opranu (OJJHOCHO KOWINTO He ce omdaTeHn co 3aKOHOT 3a MpuBaTHO 00e30eayBame). Bo omHOC Ha HUBHUTE
paboTHU Kaipu, areHIMHUTE 3a 00e30eqyBarke MMOT M Julla mMaaT oOBpcka 30 NeHa MO CKIy4yBameTo
JIOTOBOPH CO KaJIpUTE Ja Mo0apaar 3a HUB JISTUTHMAIIMH 32 BPIIEHE Ha COOJBETHO MPUBATHO 00e30eMyBame. A
WCTO TakKa, THE MMaaT OOBpCKa W Ja TW 1Mo0apyBaaT JISTUTUMAIIUUTE OJ HUBHUTE KaJIpU CO KOW PacKUHYBaaT
JIOTOBOPH H TMpUTOa aa ru BparaT Ha Komopara Ha PM 3a mpuBatHo 00e30emyBame. AKO, MakK, HE CE€ BO
MOJKHOCT JIa TH 3eMaT JISTUTUMAIIUUTE OJ1 KaIPUTE KOU Beke He padoTaT 3a HHB, TOTAIll THE UMaaT OOBpCKa Jia
ja m3Bectatr Ha Komopara u uctute na ru nporiacar Bo Ciry:x0eH BecHUK Ha PM 3a HeBakeuku. Bo ciydaj Ha
MpUMeEHa Ha CPEeJICTBA 3a TIPUCHJIA O]l CTpaHa Ha HUBHHUTE pabOTHUIM 3a 00e30eyBame (TIpH H3BPIITYBAkHETO HA
HUBHHTE pabOTHU 3a]jaui) UMaaT 0OBpCKa Ja TIOJHEcAT JieTalleH W3BElITaj JI0 TIOJIMIHjaTta BO poK oJ 24 daca
0J1 IPECTAaHOKOT Ha MPEe3eMEHHUTE JI¢jCTBUja o] padoTHuIKTE. [ToKpaj ceTo oBa, areHIMUTE 3a 00e30e1yBambe Ha
MMOT W JIMIIa ©MaaT OOBpCKa Ja BOJAT W CBUACHINH, a KOW, ITaK, MOpa CEKOorall Ja UM OWJaT JOCTAITHH,
OJTHOCHO CTaBEHHW Ha yBUJ Ha MHUHHCTEPCTBOTO 3a BHaTpemHu padotn u Ha Komopara ma PM 3a mpuBatHO
00e30enyBame. ATeHIIMUTE UCTO Taka MMaaT OBJIacTyBamba Jia BpIiaT 00e30e1yBama Ha jaBHU COOUPH U APYTH
HacTaHH, MeryToa co OOBpCKa HHMBHUTE paOOTHHUIM 3a 00e30eayBame Ja HE HOCAaT W Ja He yrnoTpeOyBaar
OTHEHO opyxje. BoemHo Tme mmaar 0OBpcka W 1a MocTtaBaT 10 MUHHCTEPCTBOTO MPETXOTHO AETATHO

n3pabOTEeHN TUIAaHOBU 3a 00e30eyBameT0 Ha TaKBUTE COOMPH M JAPYTM HACTaHH, JIOKOJIKY C€ HaMETHYBa
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motpebara o aHTraXXupame Ha MmorojieM Opoj Ha HUBHU paboTHHIHN 32 00e30emayBame. 3a BpeMe Ha BPIIEHETO
Ha TakoOB BWJ Ha o0e30emyBame, paboTHHIHTE 3a 00e30eqyBame Mopa na OumaT oOJedeHH CO COOIBETHA
paboTtHa yHH(pOpMa U jaCHO BUJIMBH O3HAKW, BKIYYHUTEIHO W CO COOJBETHH CBETIIOON0OjHU ejenu (Kou Ke
OBO3MOXKAaT HUBHO TU(EPEHIINPAHE O] OCTAHATUTE JIyT'e U jaCHA MPEMO3HATINBOCT).

Bo omHOCc, mak, Ha MOHWTOPUHIOT, T.€. CIPOBEIYBAamETO HA BHJICOHAN30p, AarcHIUWTE 3a
o0e30emyBame HA UMOT U JIMIIa FMaaT OBJIAacTyBame UCTOTO Jia IO CIPOBEAYBaaT HEMPEKUHATO 24 daca MpeKy
CBOWTE T.H. ,,IEHTpU 3a 00e30emyBame M HAA30p* KOM Ce CMECTeHHW BO HHBHHTE ceauinTa. BoemHo, Tme
KOPHCTAT M COOJIBETHU TEXHUYKH CUCTEMH U YPEIH, a IPUTOA CTPOTO NMPUAPKYBAJKH ce A0 OpeONTE HE CaMo
o1 3aKOHOT 3a MPHUBATHO 00e30eayBarbe, TYKy U 0/ 3aKOHOT 3a 3allITUTa Ha JIMYHHUTE MMOJATOIH. ATEHIHUTE,
HCTO Taka, MMaaT MpaBO Ja CHpPOBEAyBaaT W MOTONATPOJIHA JACJHOCT. A CIEICTBEHO Ha TOa, THE HUMaar
OBJIACTYBaW€ J1a CIIPOBEIyBaaT M TPAHCIIOPT HA Mapu WU JAPYTH AparolueHH NpeAMETH cO M 0e3 CHelujaHo
ONpeMEHM TMPEBO3HH CpeAcTBAa. Bo mucraTa Ha HUBHHUTE OBJIACTYBamba M HAAJISKHOCTH ce BOpojyBa H
BPIICHETO HAa TEXHUYKO 00e30e1yBame, NPUTOA PEIOBHO OJPXKYBajKH TH M aKo IIOCTOM NoTpeda u

CEpBUCHPAjKH I'l CEBKYITHUTE TEXHUYKU CHCTEMU U YPEIH.

5.2. OBaacTyBama U HAJIESKHOCTH HA pa0OTHUIMTeE 32 MPUBATHO 00e30eAyBame

Ucrto xako arennumre 3a o0e30enyBame Ha WMOT W JIMIA, Taka W HHUBHUTE pabOTHUIM 32
00e30e/1yBame, COrjaacHo co 3aKOHOT 3a MPUBATHO 00e30e1yBamke, IMaaT OBIACTYBamka U HAJISKHOCTH, HO U
OOBpCKH 710 KOM Tpeba Ja ce Npuap)KyBaar. Bo HenuoT oBOj pemeproap MOXe Ja ce HaOpojaT CIeJTHUTE
MOBAXHH (M 32 OHME KOW CIPOBEAYBaaT (PU3MUYKO W 32 OHHE KOW CIPOBEIYBAaaT TEXHUYKO 00e30emyBame).
Kako mpBo, paborHuiuTe koW BpmaT (u3muko obOe30eqyBame HMMaaT OOBpCKa na ja HocaT co cebe
JIETUTHMAIMjaTa 3a MPUBATHO 00e30e/yBame, a IPaBo Ja HOCAT U MOJ CTPUKTHO YTBPJACHH YCIOBU (JOKOJIKY
MOCTOU OTpaBJaHa motpeda) na ynorpedar OTHEHO OpyIXKje, IMa IypH W Ja MPUMEHAT COOJBETHH CPEJCTBA 3a
npucuia. BoenHo, The uMaaT 0OBpCKa Ja HOCAT U COOjBeTHA paboTHA yHH(OpPMA CO jaCHO BHUUIMBU O3HAKH,
OCBEH BO CHUTyallMd KOra 3a MOTpeOMTEe Ha KIIMEHTUTE arcHIMUTe 3a 00e30eayBambe Ha HMOT W JIMIA
OJUTy4yBaaT paOOTHHULUTE Ja HOcAT HUBMIHA obJeka. [loroa, THe MoKaT Jja BpIIaT NpoBepKa Ha UICHTUTET Ha
JIWIIA, J1a BPIIAT IIPOBEpKA Ha MPeIMETH, BO3WIa U Oarax; Ja npeaynpeayBaar, 1a 3aJip>KyBaaT, Jia JJ03BOJIyBaat
Wi 3a0paHyBaaT BJe3 W/WIM M3JIe3 Ha JIMIAa U BO3WJIa OJ O0jeKTHTE KoM THE I'Mm 00e30eayBaar, /ia 3aJp)Kar u
Mpenajar Ha IOJIMIFja JIMIAa KOU CE 3aTCeKHATH MPH U3BPIIYyBamhe Ha KpUBUYHHM Jeia. [loHaTaMy, paOOTHHUIIUTE
3a (uznuko 00e30eqyBame cMmear aa o0e30eayBaaT jaBHU COOMpH M JPYI'M HAcTaHH, MElyToa HE CMear Ja
BpIIAT peryJmpame Ha cooOpakaj. [Ipu cripoBeayBameTo Ha CBOUTE CEKOjAHEBHU PaOOTHH 3a/Ia4H, THE UMaaT
IIPaBo [1a KOPUCTAT U PaJUOKOMYHHUKALUCKU YPEIH, I1a IyPHU U IPECUPAHU KyUHba.

Honeka, mak, pabOTHHIIUTE 32 TEXHUIKO 00e30e/IyBame TIIaBHO I'M MMaaT HajroJIeMHUOT JIell O]l TOorope
CTIOMEHATUTE OBJIACTYBarba M HAJJICKHOCTH M OOBPCKH, HO HCTHUTE CE€ JOMIOIHETH M co ciefnuBe. OIHOCHO
OBHE Pa0OTHHIIM 32 NPUBATHO 00e30elyBame WMaaT TPaBO Ja CIPOBEAYBAaaT HAN30p W CIIE/CHE TPEKY
BUZCOKaMepH (IPUTOa CTPOTO MPHIAPXKYBAjKU ce OO 3aKOHOT 3a NMPHBATHO 00e30exyBame W 3aKOHOT 3a

3alllTUTa HAa JTUYHUTC HO,Z[aTOLII/I), Aa KOpUCTAaT paJUOKOMYHHUKAIMCKU YpCAu, Ja OApKyBaaT U CCPBUCHUpAAT
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CUCTEMH U ypeIH 3a TEXHUYKO 00e30enyBame NTH. HesaBucHO manm cranyBa 300p 3a paboTHHIHN 3a (PU3HUKO
WIN TEeXHWYKO 00e30emyBame W JBaTa BuAa Ha pabOTHUIM MMaar OOBpCKa Jla TOCTamarT Mo Hapenda Ha

OBJIaCTCHU CJ'Iy>K6eHI/I Jana.

3akayqox

On nmocera M3HECEHOTO BO OBOj TPYA MOXKE Jla Ce M3BIIEYE CIETHHOT 3aKiydoK. FIMeHo, 3aKOHOT 3a
npuBaTHa 0e30€HOCT € MpaBHA MaTepHja co Koja ce peryiupa JAen Of MPUBATHHOT 0e30eTHOCEH CEKTOp BO
Peny6nuka Makenonuja. [TokoHKpeTHO, co 0BOj 3aKOH ce peryiupa paboTaTa Ha areHIUHTE 32 00e30e1yBambe
Ha UMOT U JIMIAa ¥ HUBHUTE PaOOTHUIM 3a 00e30eayBame. [1okpaj 3akoHOT, HUBHATa paboTa Ce peryimpa UcTo
Taka 1 co Hu3a [lo3akoOHCKH POTHUCH.

KonkpetHo, arennuute 3a 06e30enyBame Ha UMOT U JHna GyHKIMOHHpaaT Ha KOMEpIMjajlHa OCHOBA,
IITO 3HAYM JIeKa THE ce MPO(QUTHO OPUCHTUPAHH, KOj € €CH OJ INIABHUTE YCJIOBH 32 HHBHO OIICTOjYBambC M
pa3Boj. KonTponmHarta u Hang3opHara yiora BO HHUBHOTO paboreme ocBeH Komopara Ha PM 3a mpuBaTHO
o0e30enyBame ja u3BpmyBa 1 MBP. Mery apyroro, Bo JeJIOT Ha OBJIACTYBamara U HAJJICKHOCTUTE, MOXKE
CIOOOAHO Ja ce KOHCTaTHpa JeKa areHIMUTEe W PaOOTHUINTE y)KHMBaaT HekakBa (opMa Ha ,,KOMOIHja“ BO
CBOETO CEKOjIHEBHO JIejCTBYBambE, OJ] €IHAa CTpaHa, KaKo M JIOHEKaJle M ONpE/IeICHN OrpaHHdyBamba, 01 Apyra
cTpaHa. Mery HHB MOXe€ J1a C€ U3[[BOjaT OHUE KOW Ce OJIHECYBaaT Ha Toa Jieka Tue (areHnuure) 1 MBP (peky
buporo 3a jaBHa 0€30€1HOCT) MMaaT MOYXHOCT CHHEPIHYHO Ja JIejCTBYBAaT KOra ce HaMeTHyBa 1moTpedara oJ
aHTaXHUpamke MorojieM Opoj Ha JIHMIa BO cIydan Ha o0e30eayBame Ha jaBHU COOMPH ¥ IPYTH HACTAHU O jaBEH
kapakrep. [loHatamy, 3a0paHara jga ymorpeOyBaaT ONEpAaTHBHM METOJM M CpPEACTBAa LITO ce pazdupa e
cBojcTBeHO 32 MBP, pa3y3naBaukuTe 1 KOHTpapa3yHaBauKUTE areHINH UTH.

3akoHOT 3a mpuBaTHO 00e30emyBame u Komopara ma PM 3a mpuBatHO 00e30emyBame, UCTO Taka,
JaBaaT MOYKHOCT OCBEH Npo(dwIMpaHuTe IHUna Bo Oe30eAHOCTa M CHUTE IpPYyrH CPOAHU OOJIACTH, T.e.
JUCHUIIIIMHH, U J1a CC HpeKBaJ’II/I(bI/IKyBaaT I/I/I/IJII/I JIOKBaJ'H/I(bI/IKyBaaT JiuijaTa KOM HEMaaT JONHUPHU TOUYKH CO

BaKBara npodJjeMaTrka, a co KpajHa IeJ1 1a o MPOHajIaT CBOETO MECTO BO MPUBATHHOT 0€30€HOCEH CEKTOP.

Conclusion

From what has been presented so far in this paper, the following conclusion can be drawn. The Law on
Private Security is a legal matter that regulates part of the private security sector in the Republic of Macedonia.
More specifically, this Law regulates the work of property and person security agencies and their security
workers. In addition to the Law, this matter is also regulated by a series of Bylaws.

In particular, agencies for securing property and persons operate on a commercial basis, which means
that they are profit-oriented, which is one of the main conditions for their survival and development. Besides
the Chamber of the R. of Macedonia for Private Security, the control and supervisory of their operations is also
performed by the Ministry of Internal Affairs.

Among other things, in the section of authorizations and competences, it can be stated that agencies and

workers enjoy some form of “comfort” in their daily work, on the one hand, as well as other limitations, on the
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other hand. Among them, one can single out those that refer to the fact that the agencies and the Ministry of

Internal Affairs (through the Bureau of Public Security) have the opportunity to act synergistically when the

need to hire a larger number of people arises in case of securing public gatherings and other public events.

Furthermore, they align related to the prohibition to use an operational method and means, which of course is

inherent to the Ministry of Internal Affairs, intelligence and counterintelligence agencies, etc.

The Law on Private Security and the Chamber of the R. of Macedonia for Private Security also provide

an opportunity, apart from profiled persons in security and in all other related areas, i.e. disciplines, to requalify

and/or earn further qualifications to persons who have no contact points with this kind of problem, with the

ultimate goal of finding their place in the private security sector.
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Abstract

This paper presents the analysis of element deletion in different data structures, like linked lists, binary
search trees, stacks, and queues. For random data sequence, we build the linked list and binary search tree and
we compare the element deletion procedure. We find the much more stable performance of the binary search
tree than that of the linked list. Additionally, we analyze the stack as a complex data structure and its basic
operations. We present the element deletion with the basic operations for array stack implementation and we
note the limitations. Also, we present the element deletion problem for a queue as a complex data structure,
implemented with an array. We present the element deletion with the basic queue operations and we point out
the limitations.

Keywords: Array, Linked List, Binary Search tree, Stack, Queue.

1. Introduction

One of the most important aspects of any programming language is Data Structures (DS). Data are
organized and stored in DS to be efficiently used for data operations. DS are arranged data in a particular way,
saved in the memory so it can be retrieved to be used later [1].

An array DS is a basic concept in programming, it is a collection of items of the same data type stored
in contiguous memory locations [2]. This DS is efficiently used in programming for manipulating and
organizing data with access to any array element using indices. An additional fundamental DS in programming
is a Linked List (LL), which is made of a set of nodes, where each node is represented with data and reference
or link to the next node. This DS efficiently adds and deletes elements in the LL. A Binary Tree (BT) is a tree
DS where each node can have at most two children, and these two nodes are referred to as the left child and the
right child. BTs have many applications in computer science, like data storage and retrieval. Also, they can be
used to implement algorithms such as searching, sorting, and graph algorithms [3]. A Binary Search Tree
(BST) is a special type of binary tree in which the left child has a value less than the node’s value and the right
child has a value greater than the node’s value. This property provides efficient application of various data
operations like deleting, searching, or inserting elements in the tree and it is called the BST property [4, 5]. A

stack is a linear data structure where elements are stored in the LIFO (Last In First Out) principle where the last
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element inserted would be the first element to be deleted [4,5]. A stack is an Abstract Data Type (ADT), that is
popularly used in most programming languages. It is named stack because it has similar operations as the real-
world stacks, for example — a pack of cards or a pile of plates, etc. Stack is considered a complex data structure
because it uses other data structures for implementation, such as Arrays, Linked lists, etc. A queue is a linear
data structure where elements are stored in the FIFO (First In First Out) principle where the first element
inserted would be the first element to be accessed [4,5]. A queue is an Abstract Data Type (ADT) similar to a
stack, the thing that makes a queue different from the stack is that a queue is open at both ends. The data is
inserted into the queue through one end and deleted from it using the other end. Queue is very frequently used
in most programming languages.

The goal of this paper is to analyze the element deletion in different DS, like array, LL, stack, queue,
and BST. Namely, BST can efficiently delete and insert elements same efficiently like in LL for random data
sequences. This quantity is represented by program steps in the programming language C. Section 2 defines
illustratively and with programming code the appropriate DSs. Section 3 represents the array and BST
comparison for element search and LL and BST element deletion comparison results for random data
sequences. Section 4 represents the analysis for stack and queue implemented with arrays. And in Section 5

some concluding remarks are given.

2. DSs in the programming language C

An array is a set of items of the same data type, stored in contiguous memory locations that may be
accessed efficiently with indices [4]. If the array is sorted then applying the appropriate algorithm, we can do an
element search in a very efficient and fast way. Figure 1 presents the array illustratively. Figure 1a presents the
element deletion. First, the element should be found, then removed from the array, and afterward, all upper

elements must be moved down for one position.

Figure 1. Array DS, illustratively and programming code for definition in programming language C

INdICes =——Pp 0 1 2 3 4 5
Size: 9

Single Dimensional Array

Indices =P 0O

Y ;

3

Indices =——Pp 0
Multi Dimensional Array

finclude <stdio.h>
int main() {
int ILA[3];
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Figure la. Array DS, element deletion

2 < 6 8 12

2 4 8 12

Array with 6 deleted from 3™ position

LL DS is a collection of elements called nodes, where each node is represented with data and reference
or link to the next node. In this DS we can efficiently add and delete elements [4]. Figure 2 illustrates the LL
DS. Figure 2a presents the illustration of element deletion and the formation of new links while deleting the
element.

LL DS is very convenient for adding and deleting a node, in our analysis we will focus only on element

deletion, although the conclusion may be easily driven in the case of adding an element.

Figure 2. LL DS, illustratively and programming code for definition in programming language C

head —»{ data | next |-P| data next |—» data | next |- null

finclude <stdio.h>
struct node {

int data;

struct node *next;

}s;

Figure 2a. LL DS, element deletion

Head Next
s Dataltems

Ne
Data items » Dataltems

NULL
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BST is a special type of BT, where the value of the left child is less than the value of the parent node
and the value of the right child is greater than the value of the parent node [4, 5]. Figure 3 illustrates the BST

DS. Figure 3a presents the element deletion in the BST and node rearranging after element removal.

Figure 3. BST DS, illustratively and programming code for definition in programming language C

27
/ \//\
14 35
10 19 31 42
N &-/ \/” .\\_/"‘

struct node {
int data;
struct node *leftChild;
struct node *rightChild;
}i

Figure 3a. BST DS, element deletion [6]

15 ) 15 )
> N Delete (20) P N
(10) (20 ) ——> (10) (19)
S’ o Case 2 & Case 1 N
< <
¥ X ¥ M ¥ ¥ ¥ e
8 ) 12 ) 18 ) 30 ) (8) (12 ) 18 ) 30 )

.
19 ) in-order
~" predecessor

node

A stack allows all data operations at one end only [4]. At any given time, we can only access the top
element of a stack. A stack can be implemented by means of Array, Structure, Pointer, and Linked List. Stack
can either be a fixed size one or it may have a sense of dynamic resizing. Here, we are going to implement a

stack using arrays, which makes it a fixed-size stack implementation.
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Figure 4. Stack representation and implementation in C

wowers weg

Last In - First Out

Push Pop
Data Blement Data Element
Data Element | Data Element
|
Data Element Data Elomeont
Data Element Data Eloment
Data Blement [ Data Eloment
Stack Stack

#include <stdio.h>
int MAXSIZE = 8;
int stack[8]:

int top = -1;

Figure 4a. Basic operations in a stack

@ top element

top alemant

@top element 4

1 Insertion of 4 1 1

(Push] Deletion of top
2 element.

2 - {Pop) - 2

7 7 7

6 6 6

STACK STACK STACK

Stack operations are usually performed for initialization, usage and, de-initialization of the stack ADT.
The most fundamental operations in the stack ADT include push(), pop(), peek(), isFull(), and isEmpty(). These
are all built-in operations to carry out data manipulation and to check the status of the stack.mStack uses
pointers that always point to the topmost element within the stack, hence called the top pointer. Figure 4b
presents the code for the push operation, and Figure 4c presents the code for the pop operation. The idea is to

delete arbitrary elements in the stack using these operations, which will be explained in the next section
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Figure 4b. push() operation in a stack

int MAXSIZE = 8:
int stack[8]:
int top = -1;

int isfull(){
if (top == MAXSIZE)
return 1;
else
return 0;

int push(int data){
if(tisfull()) {
top = top + 1;
stack[top] = data;
} oelse {
printf ("Could not insert data, Stack
is full.\n"):

Similar to the stack ADT, a queue ADT can also be implemented using arrays, linked lists, or pointers,

gueue, usage and permanently deleting the data from the memory.

72

Figure 4c. pop() operation in a stack

#include <stdio.h>
int MAXSIZE = &;
int stack[8]:

int top = -1;

int isempty(){
if(top == -1)
return 1;
else
return 0;

int pop(){
int datas
if (lizemptyvi()) {
data = stack[top]:
top = top - 1;
return data;
} else {
printf ("Could not retrieve data,
Stack is empty.\n"):
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| operations in the queue ADT include: enqueue(), dequeue(), peek(), isFull(),

isEmpty(). These are all built-in operations to carry out data manipulation and to check the status of the queue.

Queue uses two pointers — front and rear. The front pointer accesses the data from the front end (helping in

engueueing) while the rear pointer accesses data from the rear end (helping in dequeuing). The enqueue() is a

data manipulation operation that is used to insert elements into the stack. The following algorithm (5b)

describes the enqueue() operation more simply. The dequeue() is a data manipulation operation that is used to

remove elements from the stack. The following algorithm (5¢) describes the dequeue() operation in a simpler

way. The idea is to delete an arbitrary element in the queue using only these operations, which will be

explained in the next section.

Figure 5. Queue DS and its implementation in C

$include <stdio.h>
#define MAX €
int intArray[MaX]:;
int front = 0;
int rear = -1;

Front Rear

Insertion: enqueuea()

Deletion: dequeue()
12 23 44 9 13

Queue: FIFO Operation

Figure 5b, c. enqueue() and dequeue() operations in a queue

$include <stdio.h>

#include <stdlib.h>

#include <stdbool.h>

#define MAX &

int intArray[MAX]:

int fromt = 0

int rear = -1;

int itemCount = 0;

bool isFull(){
return itemCount

bool isEmpty() {
return itemCount

volid insert (int data

intArray[++rea
itemCount++;

if(lisFull()) { int data = intArray[front++];
if({rear = MAX-1) { if(fromt == MAX) {
rear = -1; front = 0;

$include <stdio.h>
#include <stdlib.h>
#include <stdbool.h>
#define MAX &

int intArray[MAX]:

int front = 0
int rear = -1;
int itemCount = 0;
bool isFull(){
== MBX; return itemCount == MAX;
bool isEmpty(){
== 0; return itemCount == 0;
IR int removeData(){

r] = data; itemCount--;
return data:;
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3. Array, Linked List, and Binary Search Tree

The simulation experiment is done on the following data example, sorted array: {1, 2, 3, 4, 6, 7, 9, 11,
12,14, 15, 16, 17, 19, 33, 34, 43, 45, 55, 66}. For the array, we use the Binary Search algorithm and we count
the steps in the program. For BST we shuffle the elements, build the tree, and search for the appropriate
element, and we also count the programming steps. We make thousands of trials and estimate the mean number
of steps. Then we compare the steps, by presenting them in the chart in Figure 6. For example, we may notice
that the number of programming steps to find the element 66 in the array is 5 while for the BST is 3. Overall,
the values are comparable.

For the programming code in C, the reader is kindly asked to contact the authors. In the program, we
define function shuffle, which shuffles the elements in the sorted array. This is done because in general the
items in the sequence are random when we build the LL or BST. Then we define a function find (item), that
does the binary search for the element in the sorted array. Namely, if the element that should be found is greater
than the middle element then we continue the search in the upper sub-half array. If not in the lower one.
Iteratively we repeat this procedure while we find the element. Then we define the function insert (data), to
build the BST by adding the elements (nodes) one by one. We define the function search (data). If the element
that should be found is smaller than the node value we continue to search in the left sub-tree, else we search in
the right sub-tree. We repeat this iteratively until we find the element. Then we define the main () function
where we do the binary search, count the procedure steps while array binary search, shuffle the elements, build
the BST, do the element search in the BST, and count the procedure steps.

Figure 6. Steps comparison between Array and the BST

—&— Array BST

Element
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Figure 7. Programming steps with standard deviation
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To check the complexity of BST element deletion for random data we first must generate the data. We
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generate a random integer sequence of length C with a maximal value of MAX. For the programming code in
C, the reader is kindly asked to contact the authors. In the program, we define function shuffle, which shuffles
the elements in the sequence. This is done because in general the items in the sequence are random when we
build the LL or BST. We define the function insert (data), to build the BST by adding the elements (nodes) one
by one. We define the function search (data). If the element that should be found is smaller than the node value
we continue to search in the left sub-tree, else we search in the right sub-tree. We repeat this iteratively until we
find the element. Then we define a function minValueNode, which is necessary when deleting the node. The
node with minimal value in the right sub-tree should replace the deleted node, and other nodes should be
rearranged. We define the function deleteNode for node deletion. We defined the function insertFirst (data) to
build the LL by adding the nodes one by one. Next, we define the function delete to delete a node from the LL
and reorganize the links. Then we define the main() function where we shuffle the elements, build the BST and
LL, do the element search in the BST, and delete the desired element, do the element search in the LL, and
delete the desired element, and we count the procedure steps. We do the shuffling of the data sequence 1000
times and we estimate the average programming steps and its standard deviation. The results are presented in
Figure 7. The axis is presented by concrete data integer values rather than their position in the sequence. We
may notice more stable results for the BST compared to the LL. This is because there is a need for more
programming steps for element search in LL compared to the BST.

We performed a wider analysis, using different data sequence sizes and different maximal integer value
in the data. Here we present only the small part of the results, but we can mention that the time complexity is
increased as we attempt to delete the deeper element in the BST which are actually the last elements in the data
sequence while building the tree. Also, we concluded that the value of the maximum in the data sequence has

no influence on the complexity.
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Figure 8. Code for the element deletion in a stack

vold delete (int data, int *comparisons)
{
int i, reference, sdata;
sdata=pop();
(*comparisons)++;
while (data!=sdata)
{
pushl (sdata) ;
sdata=pop();
(*ocomparisons) ++;

1
reference=(*comparisons);
for (1=0;i<reference-1l;i++)

{

sdata=popl () ;
push (=sdata);
(*comparisons) ++;

}

Figure 9. Code for the element deletion in a queue

vold delete(int data, int *comparisons)
{
int i, gueuedata, reference;
gquenedata=removelData () ;
(*comparisons) ++;
while (data'=gueuedata)
{
insert (queuedata) ;
queunedata=removelatal() s
[*comparisons) ++;

reference=(*comparisons) ;
for (i=0;i<C-reference+l;i++)
{
queunedata=removeData() ;
insert (queuedata) ;
[(*comparisons) ++;

4. Stack and Queue Element Deletion with Array Implementation

When we are talking about element deletion from a stack we mean deletion of an arbitrary element,
using only stack operations as defined in Section 2. We use array implementation as explained there. For that
purpose, we need an additional stackl for which we will define the operations push1() and popl1() same as for
the main stack but on the additional array. Let's say we want to delete the nth element in the stack. First, we

pop() all n-1 elements from the top of the stack, one by one, and push them into the additional stack with
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push1() one by one. Then we remove the nth element from the stack. Afterwards, we return the n-1 elements
from stackl with push() operation into the stack The code of the function is presented in Figure 8.

As we may conclude the time complexity is proportional to C, the length of the stack and the space
complexity is proportional to 2C (doubled size). All this makes array implementation very inconvenient for
element deletion for stacks.

We also implement a queue with an array as explained in Section 2. To delete an arbitrary element in
the queue using standard operations in the queue we do not need an additional queue as we may use the same
for element location. Let’s say we want to delete the nth element. Then we remove n-1 from the front of the
gueue one by one and we insert them at the back of the queue. When we reach the nth element, we just remove
it. Afterward, we remove the rest of the C-n elements from the front and insert them at the back of the queue.
As we may notice the time and space complexity for element deletion for a queue with an array is proportional
to the data size C. The programming code is presented in Figure 9. This makes array implementation very

inconvenient for element deletion for queues.

Conclusion

We presented the analysis of element deletion in different data structures, like linked lists, binary
search trees, stacks, and queues. For random data sequence, we presented the linked list and binary search tree
and we compared the element deletion procedure. We found a much more stable performance of the binary
search tree than that of the linked list. Additionally, we analyzed the stack and its basic operations. We
presented the element deletion with the basic operations for array stack implementation and we noted the
limitations. Also, we presented the element deletion problem for a queue, implemented with an array. We
presented the element deletion with the basic queue operations and we pointed out the limitations. The future
analysis should focus on stack and queue implementation with linked lists and pointers, where we expect better

performances in the sense of time and space complexity for the element deletion problem.
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Abstract

Data science plays an essential role in improving cybersecurity by providing advanced analytical tools
and methodologies to detect, prevent, and respond to cyber threats. This interdisciplinary field leverages
machine learning, artificial intelligence, and big data analytics to identify patterns, anomalies, and potential
vulnerabilities within complex datasets. By processing vast amounts of data from various sources, data science
enables the development of predictive models that can foresee and mitigate potential security breaches.
Moreover, real-time analytics facilitate the swift identification of ongoing attacks, allowing for immediate
countermeasures. As cyber threats become increasingly sophisticated, integrating data science into
cybersecurity frameworks is crucial for maintaining robust defenses and safeguarding sensitive information.
This abstract emphasizes the symbiotic relationship between data science and cybersecurity, highlighting the
former's critical contribution to the latter's evolution and effectiveness.

Keywords: cybersecurity, data science, e-commerce, digital assets, digital infrastructure.

Introduction

Today's IT-intensive world has given us two main takeaways: we need ways to take tidal waves of data
and turn them into something that organizations can use to make informed decisions. We need to keep that data
and the networks it resides on safe. And thus, we have the fields of data science and cyber security,
respectively. So, which is a better career choice? Well, if you tackle the cyber security vs. data science career
debate in terms of which is more in demand, you won’t get far. Both fields are much in need. The best way to
resolve the data science vs. cyber security career question is to take a comprehensive look at both fields and
make an informed choice. Actually, you are about to engage in a kind of data science activity: you're about to
collect information and process it into a form that helps you make a knowledgeable choice!

Using both cybersecurity and data science provides many benefits for organizations. Businesses
commonly use these fields' principles together to predict emerging cybersecurity threats and use machine
learning and analytics to protect their assets against them. Learning about their combined usefulness may help
your team record, store and retrieve data while reducing security risks. Cybersecurity data science is the use of
analytics to protect systems and electric data against attacks. Data science, a subset of data engineering,
involves creating, managing and analyzing large amounts of disparate data sources, such as proprietary or

transactional data. Cybersecurity teams assess the ability to breach an organization's IT infrastructure and take
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steps to reduce this risk. Cybersecurity data blends these two areas to forecast potential attacks and analyze
previous incidents to gain insights. Businesses use this information to strengthen their protective barriers and
take proactive measures to reduce risk. Many organizations employ machine learning and algorithms to draw

conclusions from large volumes of data.

1. What is Data Science?

Data science is an in-demand career path for people with an aptitude for research, programming, math,
and computers. It helps discover real-world applications and job opportunities in data science and what it takes
to work in this exciting field. Data science is an interdisciplinary field that uses algorithms, procedures, and
processes to examine large amounts of data in order to uncover hidden patterns, generate insights, and direct
decision-making. To create prediction models, data scientists use advanced machine learning algorithms to sort
through, organize, and learn from structured and unstructured data. As a fast-growing field with applications
across numerous industries, data science offers a variety of job opportunities [1] from researching to
computing. In this article, you will learn about how data science is used in the real world, the job outlook for
the field, its required skills, and what credentials you need to land a job.

1.1. Definition

Data science continues to evolve as one of the most promising and in-demand career paths for skilled
professionals. Today, successful data professionals understand they must advance past the traditional skills of
analyzing large amounts of data, data mining, and programming skills [2]. To uncover useful intelligence for
their organizations, data scientists must master the full spectrum of the data science life cycle and possess a level
of flexibility and understanding to maximize returns at each phase of the process.

Data science is the study of data, much like marine biology is the study of sea-dwelling biological life
forms. Data scientists construct questions around specific data sets and then use data analytics and advanced
analytics to find patterns, create predictive models, and develop insights that guide decision-making within

businesses [1].

1.2. Data science applications
Although data science is often concerned with making sense of abstract data points, its impact can be
seen concretely throughout the world today. Here are some familiar examples [1] of data science or data

science-powered services that can be found all around us:

- Health care
Data science applications are especially beneficial to health care, where they are used for a wide range of
purposes, including:
e  Medical image analysis;
e  Genomics and genetics;

e  Pharmaceutical research and development;
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e Bots for health and virtual assistants.

Even medical operations have benefited from data science innovations. Employing a range of methods
and frameworks, such as MapReduce, data science has been used to identify malignancies, artery stenosis, and
organ demarcation. Support vector machines (SVM), content-based health care image indexing, and wavelet

analysis are among the machine-learning approaches used to classify solid textures.

- E-commerce

Data science has impacted the e-commerce sector in a variety of ways, helping businesses identify their
target markets, anticipate goods and services, and optimize price formations. Natural language processing (NLP)
and recommendation engines, in particular, have proven extremely beneficial to the e-commerce companies
that employ these methodologies to analyze customer purchases and gain insight into potential growth
strategies. Furthermore, NLP is used to analyze texts and online surveys, which helps businesses provide

quality services to their customers.

- Transportation

Data science has been at the center of some of the most impactful innovations in transportation over the
past two decades. While self-driving vehicles are likely the most eye-catching data science development in the
world of transportation, data scientists have also been foundational to producing fuel usage statistics, analyzing
driver conduct, and monitoring vehicular performance. By combining reinforcement learning with automation,

car manufacturers may create smarter, safer vehicles with better logistical routes.

2. Cybersecurity

Cyber security are techniques generally set forth in published materials that attempt to safeguard the cyber
environment of a user or organization. It manages the set of techniques used to save the integrity of networks,
programs and data from unauthorized access. It refers to the body of technologies, processes, and it may also be
referred to as information technology security. The field is of growing importance due to increasing reliance on
computer systems, including smart phones, televisions and the various tiny devices that constitute the Internet of
Things. The internet has made the world smaller in many ways but it has also opened us up to influences that
have never before been so varied and so challenging. As fast as security grew, the hacking world grew faster.
There are two ways of looking at the issue of cyber security. One is that the companies that provide cloud
computing do that and only that so these companies will be extremely well secured with the latest in cutting
edge encryption technology [3].

It’s being protected by internet-connected systems, including hardware, software and data, from cyber-
attacks. In a computing context, security comprises cyber security and physical security both are used by
enterprises to safe against unauthorized access to data center and other computerized systems. The security,
which is designed to maintain the confidentiality, integrity and availability of data, is a subset of cyber security.

The range of operations of cyber security involves protecting information and systems from major

cyber threats. These threats take many forms. As a result, keeping pace with cyber security strategy and
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operations can be a challenge, particularly in government and enterprise networks where, in their most

innovative form, cyber threats often take aim at secret, political and military assets of a nation, or its people.

Some of the common threats are [3]:

Cyber terrorism is the innovative use of information technology by terrorist groups to further their
political agenda. It took the form of attacks on networks, computer systems and telecommunication
infrastructures.

Cyber warfare. It involves nation-states using information technology to go through something another
nation’s networks to cause damage. In the U.S. and many other people live in a society, cyber warfare
has been acknowledged as the fifth domain of warfare. Cyber warfare attacks are primarily executed by
hackers who are well-trained in use of benefit the quality of details computer networks, and operate under
the favorable and support of nation- states. Rather than closing a target’s key networks, a cyber-warfare
attack may force to put into a situation into networks to compromise valuable data, degrade
communications, impair such infrastructural services as transportation and medical services, or
interrupt commerce.

Cyber espionage is the practice of using information technology to obtain secret information without

permission from its owners or holders.

Figure 1. lllustrative representation of cyber-attack [7]

Depending on their (potential) severity, however, disruptive incidents in the future will continue to fuel the

military discourse, and with it fears of strategic cyber-war. Certainly, thinking about (and planning for) worst-case

scenarios is a legitimate task of the national security apparatus. However, for the favor of more plausible and

more likely problems they should not to get more attention Therefore, there is no way to study the “actual” level

of cyber-risk in any sound way because it only exists in and through the representations of various actors in the

political domain.[4]
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3. Data Science in Cyber security

Data Science for cyber security has been a game changer in resisting fraudulent activities. Data Science
uses Machine Learning tools on past data to predict the likelihood of an intrusion or attack. It involves
developing algorithms to deduce patterns from previous attacks and beforehand warning about the
reliability of the system in use.

For example, Detecting unauthorized access in an institution. The Al model would grant access to only
pre-registered users based on their credentials and analyze the activity of these users so that there is no activity

beyond authorization. All these steps are used to prevent any sort of data breach or misuse of information.[5]

What Do Data Science Cyber Security Professionals Do?

Data Science professionals analyze large amounts of data using statistical and programmable skills.
They develop solutions to cater to an organization’s needs. It involves interpreting raw data and extracting
valuable information from it. This information is further used to interpret the underlying trend and derive a
solution using machine learning algorithms.

Data science cyber security professionals are exposed to a large amount of data provided by institutions
that thrive on collecting more and more data to leverage data science solutions. Data to be used must be
managed. Handling large amounts of data without the help of data scientists is a very big challenge. Taking the

predictive way tightens not only the security of the sensitive data but also blocks any sort of penetration.

Cybersecurity Before Data Science

Cybersecurity in the initial times was associated with Fear and uncertainty. This fear arose from the
fact that all the security strategies made by the companies were purely based on assumptions. How the attack
will take place, and which area is more prone to attack all these parameters were assumption based.

With data science coming into the picture, it changed the face of the entire Cyber industry. Since
cybersecurity is mainly about technology decisions, the predictions from data science have helped a lot in
minimizing the chances of making wrong decisions, as most of the judgments are facts based. These data-
driven tools have made the jobs of cybersecurity analysts and experts a lot better by increasing their scope of
resources, which in a way, helps them to carve out better security improvement plans.

It becomes extremely important that the security team is actively involved with the data science team
right from the beginning. This collaboration from the beginning can facilitate both teams in numerous ways, the
data science will become aware of the cybersecurity controls while the cyber security team will become well

versed with the possible loopholes.

Importance of Data Science in Cybersecurity Risk

The pandemic has changed our lives in numerous ways. Our lives have moved to online platforms, be it
anything purchasing, transferring money, or the shift of companies to online models. A system can be attacked
through different mediums, as our usage is just not limited to one aspect. We use a variety of appliances every

day, hence furthermore increasing the bandwidth for the attackers to cause data breaches.[5]
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Considering all of the above arguments, it is obvious why data science plays an important role in
managing cybersecurity risk. This approach helps to reduce the percentage of attacks, it can’t stop the attack,
but it helps in notifying the concerned stakeholder about the estimated risk involved. The security team then
takes the necessary steps to stop the attack or minimize the damage due to the same. All this can be possible
only if we have a risk assessment report by the data science team. In the wake of cybersecurity, data science is

of extreme value.

Data Science in Cybersecurity to Protect the Digital Footprint

Today, everyone is under the threat of an attack, and these attacks are not limited to just large
organizations or governments. Hackers are always looking for the minutest opportunity to get sensitive
information. These include personal information, bank account details, etc. Different frauds can be conducted
using this information.

Anything which is put on digital platforms gets immortal. There is no way one can wash away their
digital activities. With every round of surfing, we are leaving a huge amount of information that helps
businesses to grow their trades by making user-oriented choices. Data science becomes fundamental in
protecting our digital traces as they can be misused.

For example, my personal information can be used for identity theft. A person can claim my identity

and thus create a lot of chaos by accessing private and confidential accounts, thus creating a lot of loss.

How do Applied Data Science and Machine Learning Work Together to Improve Cybersecurity

Technology is enhancing day by day. Thus, the potential risk of cybercrimes is also increasing. If you
are still wondering about data science or cybersecurity which is better? The best possible answer to this
guestion is data science for cyber security. The amount of sensitive data within an organization is increasing
day by day, it becomes increasingly important for each one of them to include data science in their risk analysis

plans [5].

3.1. The Skills and Responsibilities of a Data Scientist in Cybersecurity

Data scientists play a crucial role in defending against digital threats in the field of cybersecurity. Their
skills and responsibilities are vital in identifying, analyzing, and mitigating potential risks to keep sensitive data
secure. One of the key skills that data scientists bring to the table is their expertise in programming languages
such as Python or R. These languages allow them to manipulate large datasets, apply statistical models, and
develop algorithms for detecting anomalies or patterns indicative of an attack. In addition to programming
knowledge, data scientists need a strong foundation in mathematics and statistics. This enables them to analyze
complex datasets using advanced statistical techniques like machine learning or artificial intelligence. By
leveraging these techniques, they can uncover hidden patterns within network traffic or user behavior that may
indicate malicious activities. Another important responsibility of data scientists is staying up-to-date with
emerging trends and technologies in cybersecurity. With cyber threats constantly evolving, it’s essential for

these professionals to remain knowledgeable about the latest attack methods and defense strategies.
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They must continuously adapt their analytical approach and tools to stay one step ahead of
cybercriminals. Furthermore, effective communication skills are crucial for data scientists working in
cybersecurity. They need to be able to clearly communicate their findings and recommendations not only
within their team but also with stakeholders at all levels of an organization. This includes explaining complex
technical concepts in a way that non-technical individuals can understand. Ethical considerations form an
integral part of a data scientist’s responsibilities when dealing with cybersecurity issues. Protecting
individual privacy while ensuring robust security measures is paramount. Data scientists must adhere strictly
to legal guidelines regarding user consent, anonymization practices, and responsible use of personal
information during analysis. The role of a data scientist in cybersecurity demands a unique combination of
technical expertise, critical thinking skills, a continuous learning mindset, and ethical awareness. It requires
someone who can navigate through vast amounts of diverse data, detect patterns, and anticipate future attacks.
Being aware that this battle against digital threats will always be ongoing, data scientists are at the forefront of
this fight, safeguarding data and protecting organizations.

3.2. Real-Life Examples of How Data Science is used in Cybersecurity

In the fast-paced world of cybersecurity, data scientists play a crucial role in protecting organizations
against digital threats. They utilize their expertise in data analysis and machine learning algorithms to uncover
hidden patterns and anomalies that may indicate potential cyberattacks or vulnerabilities. But what does this
look like in real-life scenarios?

One example is the use of predictive analytics to detect unusual user behavior on a network. By
analyzing large volumes of network traffic data, data scientists can develop models that can identify deviations
from normal activity patterns. This helps organizations proactively identify potential insider threats or
compromised accounts before any damage occurs [6].

Another real-life application is the use of anomaly detection algorithms to identify malicious activities
within a system. Data scientists analyze various types of log files, such as web server logs or firewall logs, to
pinpoint suspicious behavior that might indicate an ongoing attack. These techniques enable early detection and
swift response to prevent further infiltration.

Additionally, data science plays a significant role in threat intelligence. By collecting and analyzing
vast amounts of external threat data from various sources like dark web forums or hacker communities, data
scientists can provide valuable insights into emerging trends and evolving attack techniques. This information
allows organizations to stay one step ahead by proactively implementing necessary security measures.

Moreover, machine learning algorithms are utilized for malware detection and prevention. Data
scientists train these algorithms on massive datasets containing known malware samples, enabling them to
automatically classify new files as either benign or malicious with a high degree of accuracy [6].

These examples showcase how invaluable the skills of a data scientist are in enhancing cybersecurity

defenses across different industries. Their ability to extract actionable insights from complex datasets
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empowers organizations with effective strategies for identifying threats promptly and mitigating risks
efficiently.

As technology continues to evolve rapidly and cybercriminals become more sophisticated, the need for
skilled data scientists will only increase further. With continued advancements in artificial intelligence and big
data analytics technologies, we can expect even more innovative applications of data science in cybersecurity

moving forward [6].

Conclusion

Data science has emerged as an indispensable tool in the field of cybersecurity, transforming the way
organizations protect their digital assets. Through the application of machine learning, artificial intelligence,
and big data analytics, data science enhances the ability to detect, predict, and respond to cyber threats with
greater accuracy and efficiency.

The integration of data science into cybersecurity frameworks enables the analysis of vast and
complex datasets, revealing hidden patterns and anomalies that may indicate potential vulnerabilities or
ongoing attacks. Predictive models developed through data science can foresee emerging threats, allowing
organizations to implement proactive measures and mitigate risks before they materialize.

Real-time analytics, powered by data science, facilitate the rapid identification and containment of
cyber incidents, minimizing damage and reducing response times. This capability is increasingly critical as
cyber threats evolve in complexity and scale.

In conclusion, the synergy between data science and cybersecurity is essential for developing advanced
defense mechanisms in the digital age. As cyber threats continue to grow in sophistication, the role of data
science will only become more integral in safeguarding sensitive information and ensuring the integrity of
digital infrastructures. Organizations must continue to invest in and evolve their data science capabilities to stay

ahead of the ever-changing cyber threat landscape.

References

1. Coursera Staff (2023), What Is Data Science? Definition, Examples, Jobs, and More, available on
WWW.coursera.org , access on 19.05.2024.

2. What is Data Science? available on www.ischoolonline.berkeley.edu, access on 19.05.2024.

3. Sundaresan N. (2018), Overview of Cyber Security, Sri Krishna College of Arts and Science,
pp. 5-10.

4. Sundaresan N. (2018), Overview of Cyber Security, Sri Krishna College of Arts and Science,
pp. 124-128.

5. Daniel, Schatz,; Julie, Wall, (2017). “Towards a More Representative Definition of Cyber Security”.
Journal of Digital Forensics, Security and Law. 12 (2). ISSN 1558-721.

6. Shah H (2024), Data Science in Cyber Security: Applications, Importance, Future, available at

www.knowledgehut.com, access on 20.05.2024.

86


http://www.coursera.org/
http://www.ischoolonline.berkeley.edu/
http://www.knowledgehut.com/

IDEA Int. J. Sci. Arts. 8(2024)15: 79-87 International Journal of Science and Arts - “IDEA”

7. Emerging India Group (2023), The Role Of Data Scientists In Cybersecurity: Defending Against
Digital Threats, available at https://emergingindiagroup.com, access on 20.05.2024.

8. International Journal of Advanced Research in Computer and Communication Engineering, Vol. 7,
Issue 11, November 2018.

87



International Journal of Science and Arts - “IDEA”

88



IDEA Int. J. Sci. Arts. 8(2024)15: 89-98 International Journal of Science and Arts - “IDEA”

IT INFRASTRUCTURE ANALYSIS DIAGRAM

UDC: 004.3.05 Ilpeeneoen mpyo

Viktorija Andonova', Prof. Jugoslav Achkoski, PhD?
'System Administrator, European University — Skopje

2Military Academy “General Mihailo Apostolski” Skopje

Abstract

The research of computer components in the workspace is a critical process for ensuring the efficient
and successful functioning of IT infrastructure. This study provides a detailed analysis of key components,
including the Central Processing Unit (CPU), Memory (RAM), Hard Disk or SSD, Graphics Card, Input-
Output Ports, Power Supply, and Cooling Equipment. The evaluation involves performance analysis,
identification of potential issues, and proposing solutions for improvement, such as upgrading to SSDs,
increasing RAM, and utilizing more GPU-intensive applications to enhance efficiency and reduce operational
constraints. Additionally, the research examines the upgrade potential of these components and their
compatibility with new software solutions and operating systems. The ultimate goal is to identify areas for
enhancement to improve performance, efficiency, and compatibility with the latest technologies. Furthermore,
the study reviews aspects of network infrastructure and security, offering recommendations for network
segmentation and isolation, access control, and maintaining the integrity of hardware and software. Timely
detection and remediation of vulnerabilities, along with the adoption of best security practices, are essential to
safeguarding the overall infrastructure from potential threats and attacks.

Keywords: computer components, CPU, RAM, SSD, performance, network security, infrastructure,

segmentation, upgrade, access control, integrity.

Introduction

In today's business world, where technology is the backbone of daily operations, maintaining an
efficient and reliable IT infrastructure is of utmost importance. The composition and condition of computer
components used in the workspace play a vital role in enabling smooth workflow, process efficiency, and
enhanced employee productivity. Since computers are tools used by individuals to perform various tasks, from
simple to complex, it is crucial to conduct a thorough examination of their components to ensure optimal
functionality and to prevent potential problems that could lead to data loss, work disruptions, or reduced
productivity.

The research of computer components in the workspace involves an analysis of the performance of the
Central Processing Unit (CPU), Memory (RAM), storage devices (Hard Disk or SSD), Graphics Card, Input-

Output Ports, Power Supply, and Cooling Equipment. Each of these components has its role and significance in

89



International Journal of Science and Arts - “IDEA”

the overall performance of the system. For example, the CPU is the brain of the computer, and its speed and
number of cores directly affect its ability to perform multiple tasks simultaneously. Similarly, memory (RAM)
allows for fast access to data used by active programs, while storage capacity determines how much
information can be stored and at what speed it can be read or written.

Furthermore, this research examines aspects of network infrastructure and security, including measures
to protect against potential threats, such as network segmentation and isolation, access control, and maintaining
the integrity of hardware and software. Considering that modern working environments face constant threats
from cyber-attacks and other security challenges, it is essential to adopt best security practices and implement
appropriate measures to protect the entire infrastructure.

The study also includes recommendations for improving the performance and longevity of computers,
as well as upgrading their components to ensure compatibility with the latest software solutions and operating
systems. Through this approach, the goal is to increase productivity, reduce downtime, and enhance overall
operational efficiency.

Research of the Workspace
The research of the components of the computers located in the workspace is a critical process for
ensuring the efficient and successful functioning of the IT infrastructure. This research will include a detailed
examination of the following components:
1. Central Processing Unit (CPU):
o Assessment of the number of cores and clock speed;
o Identification of the needs for executing specific tasks.
2. Memory (RAM):
o Evaluation of memory capacity and data transfer speed;
¢ Checking whether the memory is sufficient for fast execution of programs.
3. Hard Disk or SSD:
e Examination of storage capacity and read/write speed,
o Consideration of available space and the need for additional storage.
4. Graphics Card:
e Analysis of graphic power and processing capabilities;
e Evaluation of suitability for users' needs, including potential gaming or running graphically
intensive applications.
5. Input-Output Ports:
o Verification of the availability of various ports such as USB, HDMI, Ethernet, etc.;
o Consideration of connectivity options for peripheral devices.
6. Power Supply:

e Review of the power supply capacity and energy efficiency.
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7. Cooling Equipment (if applicable):

o Evaluation of the cooling method and processes for maintaining optimal temperature.

8. Upgrade and Update Capabilities:

International Journal of Science and Arts - “IDEA”

o Assessment of the upgrade potential of components;

o Verification of compatibility with new software solutions and operating systems.

The ultimate goal of this research is to identify areas where improvements can be made for better

performance, efficiency, and compatibility with the latest technologies. The research will cover the examination

of the computer components in the workspace used for specific tasks. This study is conducted to assess the

condition of the workspace where the computers are used, how to improve their performance, whether the

equipment is suitable for further use, whether it follows the latest trends of the newer generation, and whether

they can be upgraded to keep up with new programs.

Figure 1. Algorithm for Improving Infrastructure Performance

Find the root cause of the problem by asking why—then ask it two more

times

Problem

Awareness of whether they
are familiar with the
equipment they work with
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Because... L‘

Why?

Because...

Technology is
advancing.

Why?

Avoiding

Some programs

———  require better

performance.

Because...

Not enough
information within

investment in
equipment.

the organization.

Why?

To improve

Too big an -] performance.

investment
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Performance of Computer 1

The research began on Computer 1 by checking whether all cables are properly connected and then
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turning on the computer by pressing the Start button.

Start >> Search >> System Information

Figure 2. System Information

& System Information

File Edit View Help

System Summary

| tem
- Hardware Resources 0S Name
- Components Version

- Software Environment Other OS Description

0S Manufacturer

| System Name

| System Manufacturer
System Model
System Type
System SKU
Processor
BIOS Version/Date

| sMBi0s Version

| Embedded Controller Version
BIOS Mode
BaseBoard Manufacturer
BaseBoard Product
BaseBoard Version
Platform Role

| secure Boot State
PCR7 Configuration
Windows Directory
System Directory

| Boot Device
Locale
Hardware Abstraction Layer
User Name
Time Zone

‘ Total Physical Memory

| Available Physical Memory
Total Virtual Memory
Available Virtual Memory
Page File Space

‘ Page File
Kernel DMA Protection

| Virtualization-based security

Installed Physical Memory (RAM)

Value

Microsoft Windows 10 Pro
10.0.19045 Build 19045

Not Available

Microsoft Corporation
DESKTOP-927DHT)

Gigabyte Technology Co., Ltd.
H81M-S

x64-based PC

To be filled by O.EM.

Intel(R) Core(TM) i3-4170 CPU @ 3.70GHz, 3700 Mhz, 2 Core(s), 4 Logical Pro...
American Megatrends Inc, F1, 6/11/2014
27

255.255

Legacy

Gigabyte Technology Co., Ltd.
H81M-S

XX

Desktop

Unsupported

ginding Not Possible
C:AWindows
C:AWindows\system32
\Device\Harddiskvolume1
United States

Version = "10.0.19041.3636"
DESKTOP-927DHTN\USER EURM
Central European Daylight Time
4.00 GB

394 GB

147 GB

4.63 GB

2.07 GB

704 MB

C\pagefile.sys

off

Not enabled

Find what: ‘

[search selected category only

Find Close Find

[Jsearch category names only

Table 1. Operating System and Hardware Specifications & Performance Analysis

Operating System and Hardware
Specifications:

Performance Analysis:

10 Pro, 64-bit version

GHz (2 cores, 4 logical processors)

= BIOS Version/Date: F1, 6/11/2014

= SMBIOS Version: 2.7

= BaseBoard Manufacturer:
Technology Co., Ltd.

= BaseBoard Product: H81M-S

=  BaseBoard Version: X.X

= Operating System: Microsoft Windows | =

= Processor: Intel Core i3-4170 @ 3.70 | =

= RAM: 4.00 GB (total physical memory) | =

Gigabyte

CPU Usage: 75%

Memory Usage: 52.4%

Disk Read Speed: 0.5 MB/s

= Disk Write Speed: 0.3 MB/s

=  Network Usage: 0%

= GPU Engine Power Utilization: Very
low
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Table 2. Performance Issues & Solutions

Performance Issues: Solutions:

= High CPU usage = Close unnecessary browser tabs or
windows

= Moderate memory usage = Upgrade the disk to SSD

= Use more GPU-intensive applications

= Slow disk read and write speeds = Delete unnecessary files from the hard
disk

= Minimal network usage. = Increase the system's RAM

= Clear space in the system's virtual

= Low GPU engine power utilization memory

Performance of Computer 2

Figure 3. System Information for Computer 2

o Syst
File
System Summary Item Value
@ Hardware Resources OS Name Microsoft Windows 7 Professional
- Clapppanats Version 6.1.7600 Build 7600
&- Software Environment Other OS Description Not Available
OS Manufacturer Microsoft Corporation
System Name PC237-4-PC
System Manufacturer Intel
System Model DG4a1WV
System Type X86-based PC
Processor Genuine Intel(R) CPU 2160 @ 1.80GHz, 1800 Mhz, 2 Core(s), 2 Logical ...
BIOS Version/Date Intel Corp. WVG4110H.86A.0007.2010.0302.1843, 3/2/2010
SMBIOS Version 24
Windows Directory C:\Windows
System Directory CcAwindows\system32
Boot Device \Device\Harddiskvolume1l
Locale United States
Hardware Abstraction Layer Version = "6.1.7600.16385"
User Name PC237-4-PC\Student
Time Zone Central European Daylight Time
Installed Physical Memory (RAM) 2.00 GB
Total Physical Memory 200 GB
Available Physical Memory 1.03 GB
Total Virtual Memory 3.99 GB
Available Virtual Memory 267 GB
Page File Space 2.00 GB
Page File C:\pagefile.sys

This Computer 2 has the following specifications:
e Processor: Intel DG41WYV (2.4 GHz), sufficient for everyday tasks but may be limiting for resource-
intensive tasks.
e RAM: 2.00 GB, adequate for daily use but may be insufficient for resource-heavy applications or
multitasking.
e Hard Disk: 3.04 GB (2160), limited available space, which may pose challenges for downloading or

saving large files.
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e Graphics: NVIDIA GeForce GT 1030, suitable for most common graphic tasks but may be limiting

for more demanding tasks or games requiring a powerful graphics card.

To improve performance, it may be beneficial to consider hardware upgrades, such as the processor,

RAM, or graphics card.

Figure 4. Task Manager — Performance

8 Windom Tesk Moot ™ — T AL T e
Tie Option: View He

Based on the performance analysis, the following conclusions can be made:

e CPU: The CPU is relatively idle, using only 3% of its capacity.

e Memory: The computer has 2.04 GB of physical memory installed, with 1.27 GB currently available.
The usage history graph has 2043 MB of RAM, of which 873 MB is used for caching, 739 MB is free
and 16 MB is used by the kernel. The memory seems to be in excellent condition, with plenty of room
to work with.

e Graphics: CPU and physical memory history graphs show slight fluctuations, which is normal.

e Overall Performance: The computer performs well for most applications. However, if the user

requires higher performance levels or has a heavier workload, hardware upgrades may be necessary.
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Percentage (%) or Values (GB, MB/s)
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Table 3. Comparison between Computer 1 & Computer 2

Computer 1 Computer 2
CPU Usage:
CPU Usage: .
— 18% (reduced from 75%, 40% improvement)
0

Memory Usage:

Memory Usage:

52.4% 52.4% (no change)

Disk Read Speed: Disk Read Speed:

0.5 MB/s 0.7 MBY/s (from 0.5 MB/s, 40% improvement)
Disk Write Speed: Disk Write Speed:

0.3 MB/s 0.4 MBY/s (above 0.3 MB/s, 40% improvement)
Network Usage: Network Usage:

0% 0% (no change)

GPU Usage: GPU Usage:

Very low (0%

5% (improved from very low, 5% improvement)

Chart 1. Resource Usage on Computer 1 and Computer 2

Resource Usage on Computer 1 and Computer 2

Em Computer 1
Em Computer 2

Computer

The chart shows the following:
e The blue bar represents the percentage of CPU usage;
e The green bar shows the percentage of GPU usage;
e The orange line represents memory usage (in GB);

e The red and purple lines indicate disk read and write speeds (in MB/s), respectively.
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Network Infrastructure

The Cybersecurity and Infrastructure Security Agency (CISA) encourages users and network

administrators to implement the following recommendations to better secure their network infrastructure:

Segment and segregate networks and functions;
Limit unnecessary lateral communications;
Harden network devices;

Secure access to infrastructure devices;

Perform out-of-band (OoB) network management;

Verify the integrity of hardware and software.

Security architects must consider the overall infrastructure layout, including segmentation and

segregation. Proper network segmentation is an effective security mechanism to prevent a hacker from

propagating exploits or moving laterally within the internal network. In a poorly segmented network, hackers

can expand their influence to control critical devices or gain access to sensitive data and intellectual property.

Segregation separates network segments based on role and functionality. A securely segregated network can

contain malicious occurrences, reducing the impact of intruders if they gain a foothold somewhere in the
network.

Figure 5. Network Infrastructure

132168601 122168602

== =
(j' " \1' .
15216821 4RO Foe? remizo
e T | 152168 1.0v26 ———
e 152168 1.0 o
N gy -
Parves BT
\"‘ = [ —
Q" / | 1521681 120725
- FePT =. 12168129
o p— - = -
sMarToone #1711y, e SV T o
“Smarphone0 111y, : accossporiet 11111 ) | et — FCPT
“..\\\lu‘.,_m, o Access Port] £ %;'L-nz = PCS
s oy Lot TarceT =g
Laptoo PT Yl
Lagtopd 7

Vulnerabilities discovered in the system should be quickly fixed or patched to minimize the time an

attacker can exploit them. One piece of advice is to carefully monitor system components and versions, and

always address any vulnerabilities that are identified.
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Security Access Controller

An access control system typically consists of several components, including software, a controller, and
hardware devices such as card readers and biometric scanners. The software is used to manage the system,
register users, and configure access privileges, while the controller is responsible for communication between
the software and hardware devices.
Here is a simple example of how biometrics can be integrated with a controller:
The individual presents their biometric characteristics to the biometric scanner;
The scanner sends the biometric data to the controller;

The controller compares the biometric data with the stored data of authorized individuals;

M w0 p e

If the biometric data matches the stored data of an authorized individual, the controller grants the

individual access.

Conclusion

The conclusion of the research indicates that to ensure the effectiveness and efficiency of the IT
infrastructure in the workspace, it is necessary to carefully analyze and evaluate all components of the
computers. This includes a detailed examination of processors, memory, hard drives, graphics cards, input-
output ports, and power supply. Additionally, to maintain proper security and meet current and future needs, it
is essential to regularly monitor and upgrade hardware components.

Cybersecurity and the protection of network infrastructure remain key priorities, with an emphasis on
proper network segmentation, limiting lateral communications, and hardening network devices. Furthermore,
the integration of biometrics with the access controller demonstrates an advanced security approach that can
significantly enhance security in the workspace.

Keeping up with new trends in computer science, such as artificial intelligence, quantum computing,
and blockchain technology, is vital to maintain competitiveness and ensure adaptation to rapid technological
changes. This approach will enable better performance, greater efficiency, and keep computers and systems up

to date with the latest technologies.
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HHTEPHET-IIVIAT®OPMATA YOUTUBE BO YJIOT'A HA IUT'UTAJIHA
KOJIEKIIMJA HA MAKEJOHCKATA YAJITUCKA MY3UKA

UDC: 004.774:78-028.23]:784.4(497.7) Cmpyuer mpyo

M-p Canapa Kparyescka
Mazucmep no mysuuku nayxu, AIMBYI] ,, Unuja Hukonoscku - JIyj “ — Ckonje

Penyonuxa Cesepna Maxeoonuja

AncTpakT

OCHOBHHOT MOCTYyJaT Ha MOJISPHOTO OMINTECTBO HECOMHEHO Npumara Ha Op3HOT W TPOTPECHBEH
pa3Boj Ha TEXHOJIOTHjaTa, KOja JCjCTBYBajKH BO JUTUTaIHATA cdepa, OTBOpU 0€30p0j MONKHOCTHU 3a JIMYHO U
npodecHoHaIHO HampeayBame. Jurnranuzanujata mpeTcTaByBa Hy>KE€H TPEHJ, KOj OCBEH HITO € 3acTalleH BO
CEKOjJJTHEBHOTO YOBEYKO (YHKIMOHUPAEE, UCTHOT 3all0OYHa MAacOBHO Ja Ce WHTErpupa BO CHUCTEMHUTE Ha
pa3HOBUAHN MHOTYOpOjHU nejHocTH. CE MoBeKe 3eMju HU3 CBETOT, HCTO Taka, peajn3upaaT W MPOMOBHpAAT
MPOCKTH 3a JAWTHTAIM3AllMja Ha KYJATYPHOTO HACJIEACTBO, CO IEN Ja TM 3alUTHTAT NPEAMETUTE OJ HHUBHO
OILITETYBalhe WM YHUINTYBame. JlMrHTamusaiujata Ha OPUMEPUTE O] MAaKeIOHCKATA YaJTMCKa MY3HKa
MPeTCTaByBa JENMKATeH W OaBeH MpoIeC 3a KOj € MOTpeOHAa TEXHWUYKAa OnpeMa M COOJBETHA CTPYYHOCT,
OuIejKi MpHUMEPUTE Ce 3aYyBYBaHM Ha Pa3UYHU HOcayu Ha 3BYK. On japyra cTpaHa, OjarojapeHue Ha
MOCIMHIIU-CHTY31jaCTH KOU CaKaaT Jia ja MpeTcTaBaT MaKeJOHCKATa YalTMCKa MY3UKa BO MOIMUPOKH CBETCKH
paMKH, MCTaTa CTaHA JIOCTAIHA HA WHTEPHET KaKO JUTHTAIM3UPAaH CETMEHT Of apXUBUTEe Ha MakemnoHckara
panuo-teneBu3rja. OBOj My3MUYKH KaHP BO BUPTYEITHHOT MPOCTOP € PETUCTPUPAaH KAaKO Haj3acTaneH Ha
uHTepHeT Mardopmara Jy-Tjy0, Koja BO YCJIIOBM HAa HEMOCTOCH¢ HA HAIMOHAIIHA JUTUTAHA apXuBa Ha
MaKeJI0HCKa YallTHCKa MY3HKa, J0OWBa yJjora Ha CBOCBWJIHA JHMTHTAIHA KOJEKIMja CO MOXKHOCTH 3a IojacHa
MPErJIeIHOCT KOH MOBUCOKO HUBO Ha CETWJIHO yxHBame. Co MpUKaKyBambe HA CUTE MPOHAjJCHN NPUMEPH Ha
Jy-1jy0 om MakeqoOHCKaTa dYaiTMCcKa MYy3WKa, W3BEJCHU OJl TPYNUTE OJf MHHATOTO W JICHEIIHUTE
HOBO(OPMHPAHU COCTAaBH, KaKO W JIOOMEHUTE pe3yJITaTH OJi CIPOBEJCHUTE UHTEPBjya, BO OBOj TPYH ke Ouje
MPUKaXXaHO 3HauYermeTo Ha Jy-TjyO BO TNpEeHECYyBamETO HA OBHE JPArolieHd MaTepHjasid, IITO MPETCTaByBa
O/UIMYHA TIOjJI0BHA TOYKA 3a €JeH TONIMPOK KPYyr Ha KOPUCHHIM, Mely KOW craraaT npogeCHOHATHH
HCTPaXXKyBauyM, YaJITUCKH HHCTPYMEHTAINCTH U ToJieM OpOj aMaTepH.

KiayuyHu 300pOBU: MaKeOOHCKU MY3UuKu (DOIKIOp, YAIUja, YaneUcka My3ukd, Oueumaiuzayuja,

unmepnem, YouTube.
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THE INTERNET PLATFORM YOUTUBE AS A DIGITAL COLLECTION OF
MACEDONIAN CHALGIJA MUSIC

Abstract

The basic postulate of modern society is undoubtedly the rapid and progressive development of
technology, which is operating in the digital sphere and has opened countless opportunities for personal and
professional advancement. Digitalization is a necessary trend present in daily human functioning and has also
begun to be massively integrated into the systems of various and numerous activities. More and more countries
around the world are implementing and promoting projects for digitalization of cultural heritage in order to
protect the objects from their damage or destruction. The examples of the Macedonian chalgija music were
saved on different storage devices and their digitalization requires technical equipment and appropriate
expertise, which is a delicate and long-lasting process. On the other hand, thanks to the individuals-enthusiasts
who invented a worldwide presentation of this musical genre, the recorded materials became available on the
internet as a digitized segment of Macedonian Radio Television’s archives. The most numerous examples of
this musical genre have been registered on the internet platform YouTube, which offers greater visibility and
many opportunities for the materials. In lack of a national digital archive of Macedonian chalgija music,
YouTube takes on the role of a digital collection and brings a higher level of sensory enjoyment. By showing
all audio and video recordings of Macedonian chalgija music on YouTube, performed from the past and today's
newly formed groups, as well as the results obtained from the conducted interviews, this paper will show the
significance of YouTube in transmitting these precious materials, which is an excellent starting point for a
wider range of users as professional researchers, chalgija instrumentalists and numerous amateurs.

Keywords: Macedonian musical folklore, chalgija, chalgija music, digitalization, internet, YouTube.

MaxkenoHCKHOT (OJIKIOp NpeTcTaByBa CBETa PH3HMLA BO KoOja ce 4yBa JlaboKaTa AYXOBHOCT Ha
HapoOJOT W MHOTYOPOJHUTE MaTepHjajlH BpPEAHOCTH pACIOCIaHW HH3 I[leaTa HeroBa TepUTOpHja.
MakenoHckaTa HapoJHAa My3HMKa JKHBEE BO OBOj YHMKATeH MO3aMK KAaKO €XO0 KO€ HaJaleKy I'M pasriacysa
outucyBarmara Ha MakeJOHIMTE HU3 UCTOPHjaTa Ha HUBHOTO MOCTOCHE. My3uKaTa, 3a pa3inKa o MUINaHNuTe
M3BOPH, ja HMMa CHOCOOHOCTa Ja TM NPETCTaBH CBOMTE TBOPOM BO MOBHCOKA IUMEH3Mja HAa CETHUIIHO
JOXKUBYBambe U O0JIUCKY Ja T'O JI0JIOBU 3BYYEHETO Ha BPEMETO.

Bo 0B0j KOHTEKCT, MakeJIOHCKaTa YalTucKa My3WKa TW npeTcraByBa rojaunute Ha XIX u XX Bek co
pa3BojoOT Ha TPaJIOBHTE, HUBHOTO jaKHEHE W MPEPACHYBAHE BO €KOHOMCKH W TMOJIMTHYKU LEHTpH. Bo oBue
YCJIOBU Ha 3au4€TOLM HA CTApOIpaJICKUOT JKUBOT CE€ POJMJIAa MaKeJOHCKaTa 4ajiruja, Kako OJroBop Ha HOBUTE
noTpedu Ha TpajJCcKOTO HAaceJNeHHE 3a HELITO HOBO, 0y0aBo M mporpecuBHo. Mako wanruckara Tpaauimja
MOTEKHYBa O/ OPUEHTAIHUOT MY3UYKH CBET M OMJia MpeHecyBaHa MPH HacellyBamaTa Ha Typuure, HEj3UHHOT
JOMUP CO rojieMara My3HYKa HaJapeHOCT Ha MaKEIOHCKOTO HAacelIeHHE W HETOBHOT OoraT MY3WYKH (DOJIKIIOP
Pe3yATHUPATIO CO Kpeupame Ha YHUKATeH MY3WUKH HM3pa3, KOj ja M3IWTHAN Yairhjara Ha TOBUCOKO MY3HUYKO U

AYXOBHO paMHMUIITC. Yanruckure IICCHHU, BO KOHM CC 3aIlI€YaTCHU MMUIbaTa Ha xpaGpHTe MAaKCIOOHCKH 60pI_II/I u
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PEBOJYIIMOHEPH, CEMEJHUTE U MOPAITHU BPEIHOCTH, MEYAI0apCTBOTO, JbYOOBTa U HABHKHTE HAa HACEICHHETO,
OmIe HEM30CTaBEH JIe] O CBaA0CHUTE 0OMYan W Pa3HHUTE MPOCIIABH, a CE CBUPEIIO M 32 BpeMe Ha Iorpedu - 1mo
oJlHATIpe]] NCKaKkaHa jkenba Ha moenuHIiuTe. CTOXKEpH HAa MakeJOHCKAaTa Jairdja Ouje UMUmbaTa Ha TOCEOHO
TaJCHTHPAHWUTE JalTraiuu co HuBHHUTE rpynu ox Ckomje, Benec, butona m Oxpua, Kou co CBOETO MajCTOPCKO
W3Be/lyBambe OUIie TIOHANPETHH OJ1 BPEMETO BO Koe kuBeese. OBUE YeTHPH TPAJIOBH OWIIe HAPECUCHU ,,9aTHCKH
LEHTPU" ¥ OKOJTy HUB TPaBUTHpaJe OCTAHATUTE YAITUCKH rpymnH (Taj¢n) Bo MakenoHmja.

Co moueTonMTe Ha MAaKEIOHCKOTO DPaguo C€ pamupuie 3BYIHTE Ha YalTHjara, KojamrTo Ownia
W3BE/lyBaHa BO JKUBO W CIYNIATENUTE MMaJe MOXHOCT Ja CJIeJlaT OPUTHHAIHU M HENOBTOPJIMBU H3BEIOH CO
HEMPEIBUICHH HMMIIPOBU3AIMCKU JeIoBM. EnHa romuHa mnomomnHa, Bo 1945 romguna, Oun  ¢dopMupan
HAIIMOHAJTHUOT YaNTHCKH Opkectap ,,Yanruu™, Koj mMman 3ajada Ja TO TMOCTaBH 3BYYHHOT CTaHAApHA 3a
YaNTUCKOTO MY3UIUpa-e TIPeKy HajcliocOOHUTE M HAajUCKYCHU MaKeIOHCKA MHCTPYMEHTAIHCTH U BOKau. Bo
Taa 3a0p3aHa, IOJICTHA, NMPOAYKTUBHA M UCKIYYHMTEIHO mpodecuoHamHa arMocdepa, oBaa MPOAYKIHja BO
TTIABHUOT TIpaja OWia 3aKpuiiaTa Ha YalTHCKUOT 3BYK He camo o Ckormje, TyKy M OX APYTHTE T'PajOBU OJ
Makenonuja. [TomonHa 3ano4HaN0 CHUMamke Ha YaITHCKU TIECHU B 0pa, KOU Ce 3a4yByBajie Ha MarHeTOOHCKH
JICHTH U rpaMO(OHCKH TUIOYM BO MPOAYKIHja Ha: ,,JyroToH™ Bo 3arpe0, ,,PTh* (Paguo Tenesusuja benrpan),
JAuckoror” Bo CapaeBo u nopetko Bo JbyOsbana u Kpyiieail, BO yCJIOBU KOra c€ YIITE He TIOCTOeIa My3U4Ka
MpoAYyKIHja Koja noarana ox camoro Ckomje. Hocaunte Ha 3ByK KOHTHHYHPAaHO CE YCOBpIIYBajie CO el Ja
MOHYJIAT TOroJIeMa 3allITUTa ¥ KBAJIUTET HA CHUMCHUTE MATEPHjald M TOKMY 3aT0a CE CO3/alic KACETUTE U TO
HUB KOMITAKT-JTUCKOBHUTE CO JTUTUTATHUOT (GOPMAT - KOj OBO3MOXH MaKCHMaJHa 0€30€THOCT Ha MaTepHjaIuTe
1 3a0p3yBame Ha NMPOIIECUTE Ha MPEHECYBAE U CIIOICITyBakhe. BUCTHHCKATA TEXHOJIOINIKA PEBOJYIHja HACTaHA
CO CO3JIaBabETO HA IJI00aHATa MpEKa MHTEPHET, KOja MPEU3BHUKA MACOBHO MOCTaBYBambe HA (HOIKIOPHUTE
MaTepHjaii O] Pa3JIMYHU KYJITYpH W HUBHA BUJJTUBOCT IPEJ CBETCKATa jaBHOCT, CO IITO C€ OTBOPU MOYKHOCT
3a BUCOKA HHOOPMHUPAHOCT 0CI000eHa 01 GUUYKH NPENPEKU U OApHUEpPH.

Hajronemuor 6poj on oOjaBeHUTE (POIKIOPHH MaTepHjall Ce MOCTABEHH HAa MHTEPHET Iuiatdopmara
YouTube (,,Jy1jy06*), K0oja BO COBpPEMEHOTO OIIITECTBO BaKM 3a HAJHONMYJIapHa W HAjKOPHCTEHA IOpaIu
OecIulaTHHOT TpHCTal, cioboiara Ha M300p HAa MaTepujaid 3a NPHUKadYyBalke U MHOTYOPOjJHUTE OIIHUHU U
MOXKHOCTH TOBp3aHu co HUB. OcHoBaHa ¢ o Steve Chan, Chad Hurley u Jewed Karim, co cequinre Bo Can
Bpyno - Kanudophuuja, a mymrena Bo ynorpeba Bo 2005 roauna. ITnardopmara ymre o cienHara rojuHa
cTaHaya Jien ol MIo0aHUOT uHTEepHeT npedapyBad Google (,['yra), koj TM yHaIpe i Hej3UHATE MOXKHOCTH
¥ ce OCTBapmwia MHEBHA riemanocT ox 100 MummoHM Tperiiend W THEBHO IpukadyBame Ha 65.000 Buzaea.
KopucHunure o0jaByBaaT pa3HHM BHJIOBH MaTepHjajid BO BHJ Ha MYy3WYKH NPUMEpH, TMOTKACTH, BECTH,
HOKYMCHTAapHMU €MHUCHUH, KPAaTKOMETpaXHU M OOJTOMETpPaXHHU (1)I/UIMOBI/I, a MMpoKkaTa JICII€3a Ha OIIUun
BKJIy4yBa MoceOHU TOoNMma 3a TCKCTyaJIHU OIIMCU, KOMCHTapu, pCIIIMKHA, pCaKuuu, CIOACIYBAalkC Ha
COIUjalTHITE MPEXH, EMHUTYBalk¢ BO JKUBO, TOJpEAYBame U Mpe3eMamhe Ha MaTepHjajluTe U MHOTY JIPYTU
MPaKTUYHU aJIaTKH KOH ja MpaBat oBaa riatdopma JecHa | JIOCTaITHa 32 KOPUCTEHhE.

BakBroT 0co0eHO mMpuMamIIMB KOHLENT Ha IUIaT¢opMmara HaIIoN MPHMEHa U BO My3WUKaTa Ipakca.

Nmeno, Bo 2009 roguna, Bo CAJl, 6ui OCHOBaH NPBUOT CUM(OHUCKH OpKECTap, Ha AOTOTall HE3aMHCIIMB
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Ha4YMH NPeKy WHTEepPHET-ayullja 3a n30upame Ha GUHATMUCTUTE Ha OPKECTapoT. 3a Taa 1eid Owie MpuKadeHn
moBeke ox 3.000 mHTEeprpeTanuu KoM Owiie TilacaHW oj MyOirkara, a n30paHnTe (UHAIKMCTH CBUpeEJe Ha
KOHIEPTOT BO Ibyjopk, KOj BKITydyBall KIIACHYHNA KOMTIO3UINY U Aenoto MaTtepHer cumdonmja Op.1 ,,Eponka®,
KOja OmITa crieliyjaTHO HaIMIIana 3a Taa npminka. zopannte 90 ¢urammctn motexkHyaie ox 30 3emju, Ome
Ha Bo3pacT of 15 1o 55 roguHM 1 HEKOM Off HUB BOOIIIITO MIPE]] TOA HE CBHpEIIe HaIBOP O/ CBOjaTa 3eMja, HUTY
Mak BO TakBa MPECTIKHA cajla, CO IITO OBa OWJIO pPEelIOK HpHUMeEp 3a KOPUCTeHhE Ha oBaa Iiardopma 3a
MpoTaranja Ha My3uKa OJ1 BUCOK KBaJIUTET, IITO MHAKY HE € YecT ciydaj. lloj Biujanune Ha 0BOj mpecedaH, mo
oo OnmumnuckuTe urpy, Bo 2012 roamaa O6min odopMeH MIIaIMHCKHOT opKecTap Bo Bemmka bpurtanmja, co
n30upame Ha WICHOBUTE Ha MCTUOT HA4YWH, Off KOM HajaoOpHTe HACTaIllWIe Ha OTBOPAMmETO Ha CHOpTCKaTa
MaHudecTanyja.

OBue mpHMEpH CE jaceH IOKaszaTesd Jieka BHCOKHTE TEXHOJIOIIKM OTKPHUTHja ja IOSIHOCTaByBaaT
My3W4KaTa MOpakca M HCTOBPEMEHO OTBOpaaT MOXHOCTH 3a HCTPa)KyBauKd AaKTHBHOCTH TIOBP3aHU CO
MYy3UYKUTE TOTPeOU, cOCTOjOM ¥ TpeHmoBu. Ilokpaj MHOIMITBOTO O0jaBeHM MaTepujanu Ha Jy-TjyO, cekoj
KOPUCHHK MMa UCKIIyYUTEIHa MOXHOCT Jja TMPOCIEAN ayau0 U BUICONPHUMEPU U OJf MaKeOHCKAaTa YaJrucKa
My3HKa, KOH JaTupaaT IJIaBHO OJl CpeAnHaTa Ha XX BEK, MOYHYBajKU O] CTAPUTE YAITHCKHA MOCTaBKH J0
HOBO(OPMHPAHUTE TPYITH, KOU C€ TUPEKTHUTE HACIEJHHUIIU HA OBaa My3HUKa TPaaUIHja.

VYuite npu NPBUYHOTO CKEHUpAE Ha MaKeJOHCKATa Yanrkcka Mys3uka Ha YouTube Oea mpoHajaeHu
CTOTUIIM ayJHO M BHIEONPUMEPH, IITO IMPETCTAByBAllle OJJIMYHA TI0jJOBHA TOYKA 3a MPHUCTANyBame KOH
moiaboKo TEPEeHCKO HCTpaxkyBame. [IpebapyBameTo TaBHO Ce OJBHBAIE NMPEKYy BHECYBakE HA KIYYHH
300pOBH, KOM BO MOYETOKOT IMPETCTaByBaa OIIITOMO3HATH TIOMMH 32 MaKeJOHCKAaTa JalrucKka TPaJulidja, a
MOJIOIHA, TIPEKY JJOMOJHUTEIHH IIOJaTOIHM W3BIEKYBaHH OJ WHTepHET mpebapyBador ['yri, ¢ormoT Ha
MPOHAjIcHN 00jaBeHW MaTepHjalii CTaHyBalle MoOpoeH u mopa3HoBuiueH. Co e HCIPIyBamke Ha CHUTE
MOKHOCTH KOH TIOBEPOJIOCTOCH NPHKa3 Ha 3aCTalleHOCTa Ha MaKeJOHCKaTa Jairyja Ha Jy-Tjy0, nmpebapyBamero
Ha MPUMEPUTE C€ OJBHBAIE M JUPEKTHO BO MPOQHUINTE HA MOEAWHIIUTE KOM T'M 00jaByBalle MaTepHjalluTe.
Cute oBue mpebapyBama MPUAOHECOA 33 TOOWBamke HAa (DMHAIHWTE IMOJIATONHM, KOM TOKaXyBaar Jieka Ha Jy-
1jy0, Bo jymu 2024 romunHa, ce nocramHu BkKynHo 1.084 o0jaBeHn mnpuMepd, KOM ja NpeTCTaByBaaT
MaKeJIOHCKaTa JaJirucka My3uka oji rpajgosure: Ckorje, Oxpua, Benec, butona, Kasamgapiu, Kuueso, Ctpyra,
I'eBrenuja, Kouann, TeToBo u ommtrHaTa BeBuanu. [Tokpaj nmpumepure Oea perucTpupany M JONOTHHTEITHH
1.129 xommu, KOM MpPETCTaByBaaT WICHTUYHU MaTepHjalil MOCTAaBeHH O JAPYrH M3BopH. Pacmpenenbara Ha
MaTepHjajiuTe BO KaTeropuure Ha ,JpUMepH’ H ,KOMUH Oelle W3BpIICHA TMPEKy celeKiuja Ha
penpe3eHTaTHBHA W3BOPH, Kajie IITO MPEIHOCTa IMPUIaJHA Ha OQHIMjaTHUTE BepUGUIMPAHW KaHATM Ha
W3BEYBAYKHUTE TPYIH U MPOAYKIHCKUTE KYKH, KAKO U U3BOPUTE KOM IIACUPAAT BEPOJIOCTOJHH COAPIKUHHU.

[IpoHajaenuTe MaTepujaid ja NPETCTaByBaaT MaKeJIOHCKATa Yajrdja HU3 TOJWHUTE HA HEj3UHHOT
pa3Boj Npeky u3Bea0uTe Ha 47 M3BEIyBauKH COCTABH, UMM HyMepHU Oea COUuyBaHM U paclpeaecHH Bo 85 miej -
JIUCTH, CO IITO C€ OBO3MOXKH IMOTPETIIeICH YBH, OOP30 MpHCTaNyBamke M TMojecHa n3paboTka Ha Oazara Ha
nogarony. Hajromemuor Opoj oa perucTpupaHuTe OpPUMEPH U KOMHMU ja MPETCTaByBaaT CKOIICKATa,

oXpuJckKarta, BCJICHIKATa H OUTOJICKATA YaJr I/Ija, KOH MU OCHCC ja 3a/ip:KyBaatT CBOjaTa AKTYCIIHOCT KaKO
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,JAITHCKH LEHTPHU OF MHHATHOT BEK, JOJAeKa IPHUMEPHTE OJ OCTAHATHUTE TPAJOBH CE BIIEYATINBO
MOMayOpojHU - HO HE W MOMAJIKy Ba)KHHW, OMIEjKu danrujata Owia akTUBHA W BO THE JEJIOBH W OCTaBWIIA

YHUKATHH JIOKaJTHU cneumbnxn KOHU C€ 3a4yBaHH, a A€ O HUB C€ HETYBaHU U ICHEC.

Tabena 1: bpojna coctoj0a Ha MPOHAjACHH TPUMEPH, KOITHUH U YaJTHCKH IpymH Mo rpagosu Bo PC Makenonuja

bp. | I'pan Ipumepn | Konuu I'pynu
1. Ckomje 428 495 13
2. Oxpun 359 493 13
3. Benec 125 87 5
4, burona 83 24 8
5. Kapanmapmm 46 20 2
6. Kuueso 11 0 1
7. Crtpyra 9 1 1
8. Bepuanu 7 0 1
9. I'eBrenmja 6 0 1
10. Kouanu 6 2 1
11. TeroBo 4 7 1

MakeioHCKaTa yJairucka My3uka Ha YouTube mounama ga ce oOjaByBa Bo 2008 roauHa, jJojaeka
HajpeKBEHTHO 00jaByBame Ha puMepuTe ce Oenexu Bo 2017 roauna. O6jaBeHUTE TPUMEPH UMAAT Pa3IuIHO
BpeMeTpaewme, MOYHYBajKU OJ] HajKpaTKHUOT Hpumep of 38 CeKyHIu A0 HajaoiaruoT mpumep ox 1 dvac, 50
MHUHYTH U 55 cexyHnu. OGjaBeHHOT perneproap BKIydyBa YaITHCKU MECHU, YAITUCKH Opa, HEKOJIKY YaJITHCKU
MapIIeBH WU CHUMKH BO KOM MHCTPYMEHTAJIHMCTHTE CaMOCTOJHO HM3BEAyBaaT MEJOAWH MM MMIIPOBU3ALUH BO
OIpeleH MakKaM, a OCOOCHO TPHUBIIEYHO € IITO HCTOBPEMEHO C€ MpPHKaXXyBaaT OpOjHM CTaporpajcKu
¢dororpaduu ¥ BUACONPHUKA3H O]l MAKEIOHCKU KYIATYpHHU 3HaMeHUTOCTH. OBOj perneproap Kaj HEKOU TPYIH €
NPE3CHTUPAH TPEKYy YaJITHCKA MHCTPYMEHTapuyM, KOj THM BKIy4yBa MHCTPYMEHTHTE: BHOJIMHA, KIApHHET,
KaHOH, Jajpe, Tapadyka, yT W JlayTa, JOAEKa MOBEKETO TPYIH JejCTByBaaT BO KOMOMHHpPAH COCTaB, BO KOj
MOKpaj YaJNrUCKUTE MHCTPYMEHTH (BO ILEJOCEeH, IYIUIMPaH WIM HENOTHOJH COCTaB) T'M BKIy4dyBaaT H
MHCTPYMEHTHUTE: [yMOyI, TamOypa, TamaH, aed, XapMOHHUKa, KJIaBUjaTypa, aKyCTHYHA TUTapa, eICKTpUYHa
rurapa, KOHTpabac, KaBan u cakcodoH. BakBoTo mpommpyBame Ha HWHCTPYMEHTapUYMOT, Kako H
HUMILIEMEHTHPAKHETO Ha TIOCIO00IHN apaHKMaH! M YIOTpeOa Ha eNEeKTPOHUKA, PE3YIITUPAAT CO OJ/IaieuyBarhe
O]l aBTEHTUYHHOT 3BYYEH H3pa3, IITO € JIOTMYHA MOCIEeIUIa Ha COBPEMEHHOT M Op3 HAa4yMH Ha JKUBOT U
pa3IMYHKTE TTOTPEeOH U WAEH Ha HOBHUTE reHepanuu. Kaj HoBodopMupanuTe rpynu ce 3adenexyBa OBpeMeHa
70 peTKa aKTMBHOCT Ha Iu1aTdopMara, IpH IITO MyOauKaTa IUPEKTHO I'M ITOCTaByBajla CHUMKHTE OJ] HUBHUTE

Hacranmu. Cemak, W TIOKpaj BakBaTa COCTOj0a, HUBHHTE >KapOBUTH W3BEIOHM, TojieMaTa IIOCBETEHOCT,
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npodecroHam3aM M BHUMATEICH TPETMaH Ha YajrucKara MaTepHja ce KOMIIOHEHTUTE KOH MIPHUIOHENE 32 e/1Ha
yCTeITHa ¥ CBETCKa IIPE3CeHTAIlHja Ha COIICTBEHOTO MY3HUYKO OOraTcTBO.

MakeqoHcKkaTa Jaurucka My3HKa BO CEKOj rpajl IDIeHeJa CO CBOja CHenu(PUIHOCT W COPUCTHIINpPaHa
y0aBHHa, HO CeKajle MOJETHAKBO HOCENa TrojieMa pajoCcT M HapOIHO OOeAMHYBAame MPH OJITHTE U HEYMOPHH
npociau 1 BecenOu. I'1aBHuoT rpaa Ckomje ocTaHai 3amaMeTeH 10 KadeaHCKUTE W CBAJAOCHUTE YaJTHCKH
COCTaBH, MPOGECHOHATHUTE TaHYAPKH ,,JOYCHH"‘, KCHCKUTE YaJTHCKH COCTAaBH ,,UCHTHH, MAaTPOHATOT Ha
ganraguute Ha 21 MapT, a HAJMHOTY 10 HAIIMOHAIHHAOT YajlTUCKU aHcambOn ,,Yanruu®, on Koj ce o0jaBeHH Haf
200 cHnMeHM HyMmepu moctamHd Ha Jy-1jy0. Mefy o0jaBeHHTE CHHMKH C€ HaofaaT M OHHE OJ YaJTHCKHOT
opkectap Ha XwiMd baku M 4aNTHCKHOT OpKecTap MpU HAIIMOHATHHOT aHcamOl 3a HApOJHHW WIPU U MECHU
,,TaHel’, a o]l MOHOBUTE TPyNu Oea perucTpupanu: ,,Yanruu mepak™, 4aJrucKHOT OpKecTap MpH aHCaMOJIoT
,»Makenonuja‘“, ,,Yanruja cayun cucrem™, ,,Esruja tpuo®, ,,Cepenana®, ,,bpaBo 6enn’, ,,Jbyoojua‘, ,,baknapa“,
,,MaecTpo® U YaIrucKuoT opkecTap npu (OJIKIOPHOTO cTynuo ,,ETHOoc. Uanrujara Bo OXpua npercraByBa
MPENO3HATINB MY3HUYKH MPOJIYKT KOj € Pe3yJITaT Ha CHHTE3a OJ1 UCTOYHOTO, 3aMaJHOTO W JIOKAJTHOTO BIIHjaHHE
BO My3HnuKkaTa MaTepHja. OXpUICKUTE TPYIH, HAPEKYBaHH ,,TpyOaaypu‘’, peJOBHO T'H UCTIOJIHYBaIe OXPUACKHTE
MECHU CO )KUICHUTE WHCTPYMEHTH BO CTapHUTe YyHOBH IO e3epckara mup. Mako ce objaBenu camo 19 npumepu
O]l CTapuOT M UCKyceH danraypuja Kimume Caauno, THE HajBEPOJOCTOJHO IO HOCAT JAYXOT Ha JAPeBHUOT OXpHI
MpeKy IIyMOT M KpPIKaBHOT 3BYyK Ha rpaMoQoHCKHTEe IUI0o4M. PerucrtpupaHu ce mpuUMepH Of TPYyNUTE:
,OXpuacku Tpybanypu®, ,,bunjana®, cauMkn o ¢ectuBanoT ,,OXpUIACKH CTapOrpajicKu cpeldou™ u Ipynure -
HacienHumy: ,,Yapmak®, ,,lap Camywmn®,, Jlecnmua®“,,, Konak®,, Jluxaumoc™,, bunjana Jyauop®, ,,Capaj*, ,,Cera
Coduja“, u ,,Bapomr”. Hanruckara tpaauuuja Bo Besaec Ouna oco6eHo a1a00K0 BKOPEHETa BO CEKOjIHEBHHOT
JKUBOT Ha BeJIEIIaHWUTE, KOW BO COINCTBEHUTE KyKHU Tpajeiie NMOCeOHHM MoauyMH (,,MUHIEpH ') HAMEHETH 3a
ganraguuTe. Benemkarta wanruja Owia Hagalneky CIyIIHATa, YXXKHBaJa TOJEMa MOIMYJIAPHOCT M COMAPXKHU
yHUKaTHH Oene3u. Hajcrapure o0jaBeHM CHUMKH ce HyMepuTe BO m3Benba Ha goajeHOT Anmo ToHYOB co
HEeroBaTta Ipyla W YaJITHCKUOT opkectap Ha Macap Xamen, a ol MIOHOBUTE TPYNHU Ce MPUCYTHU: ,,Benemika
ganruja“, ,,Taco Benenika yanruja™ u ,,Bupryc”. Butosaa - rpagor Ha KOH3YJIHUTE, KOj TIpe]] TIOBEKE O /1Ba BeKa
MpeTCTaByBall TUINIOMATCKH LEHTap Ha TypcKaTa BJAacT, OWJI BAAXHOBEH CO OPHEHTATHHOT AyX KOj 3By4el
IIPEKY YaJITHCKUTE IPYyIU HAapeyeHu ,KomMmnaHuu. HenmszocraBeH Aesl O]l YaNTMCKOTO MHHATO Ha IpajioT €
HaJIaleKy TOo3HATHOT KiapuHeTucT Tanme OTHEHOBCKH, KOj CO CBOjaTa TojieMa BENITHHA, MY3HKATHOCT H
cecTpaHa JejHOCT JejcTBYBal u BO CKoIlje, KaKo 4IeH ¥ PaKOBOJIUTEN Ha aHcaMOoT ,,Yaaruu®. O6jaBeHu ce
JIeNT Of AparoleHNTe CHUMEHHU YaJTHCKH Oopa BO HEroBa M3Benda, KaK0o M CHUMKH on rpymute: ,,Ockap®,
»AHTHKA®, ,Jlamapu®, ,butonckun gamraypuu®, ,,Momuka“ ¥ YaITUCKATE OPKECTPH MPHU BOKAJIHATA Tpyla
,Pacnieann Ouromuanu™ u KY/| ,Mnungen. BaTamikmoT peoH, Mo3HAT [0 BUHOTO M HajcTapaTa 4ajrMcKa
rpyma, 3a CBOM npeTcTaBHUIM Ha Jy-Tjy0 Tv Opou rpynure Ha JJumo ynot, Opakara JloH4eBlu U u3Bea0uTe
BO Tpuapyk0a Ha HEMOBTOPAWBHOT Bokal Hukoma bames. Om TeroBo, rpamor Ha 0coOCHO H3pa3eHaTa
OpHEHTaTHA Tpagullfja, MOXaT Ja ce CIyIIHAaT MpuMepuTe Ha rpymara ,,CepeHama™“ W TETOBCKUTE
CTaporpajicku IecHH BO u3Beaba Ha BokanoT CBernanHa PamoBcka, Bo mpuapyx0a Ha CKOICKHOT aHcamOll

Ldanmrun®. CTpymikata 4ajirmja, 3a Koja ce NpeTrnocTaByBa Jieka mocroeda ymre mpen 1920 roguna, e
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MpeTcTaBeHa MpeKy Miajmarta rpyma ,,3apuHa’; on KuveBo ce o6jaBeHm HymepuTe of rpymara ,,Pacneann
kmdeBdaHn'; on I'eBreamja e pgocrameH aHCcaMmONOT 3a dYanTwcka My3uka mpu JloMOoT Ha KynTypara
,Maxkenonuja®“; on Kowanm ce o0jaBeHM CHUMKHTE Ha 4YalTHCKHOT OpKecTap Npu aHcamOIoT 3a
TpaJWuIIMOHATHA My3UKa B Urpa ,,MHUTKO AJIEKCOB'; a o1 oNMmITHHA BeBuaHM € JOCTaleH YaITHCKHOT OpKecTap
[P KYJITYPHO-YMETHUYKOTO IPYIUTBO ,,J{[puMKOI“.

LenocHaTta o0jaBeHa rpara ja IpeTcTaByBaaT AWTHUTAIU3MPAHA HyMEpPH KOHM Ce NIl Of TpaMo(OHCKH
IJIOYH, KaceTH, KOMITAKT-JUCKOBH, KaKO W TEJIEBH3UCKH TOCTYBama, HOKYMEHTAPHH €MHCHH M HACTalmu Ha
pa3Hu manudectanui. Bo omHOC Ha HOcaywTe Ha 3BYK, 00jaBEHUTE HyMEPH ce€ el O] MeeCeTHHA CHUMEHH
rpamMo()OHCKHU TIIOYH, OJf KOM HajcTapara oOjaBeHa cHUMKa Aatupa of 1950 roguna, u3BeqeHa oJ aHCaMOJIOT
,danruu“ u Bokanor Mupsetr benoscka. Moxkar 1a ce CIIyIIHAT CHUMKH O] CElyM KaceTH BO MPOIyKIHja Ha
Panuo-tenesusuja Ckomje, kou nmatupaar ox 1981 romuna co ancamOoT ,,Yanruu™ v >KEHCKUTE BOKAJIHU
rpynu ,,Koctypuanku®, ,,Mernenku" u ,,Bogenku’. On KOMIaKT-IUCKOBUTE 00jaBeHH ce 16 yanrucku ajaoymu,
MOBEKETO JIOCTAITHU BO IIEJIOCT, ITOYHYBajKU of anOyMoT ,,CBupete HOokBa“ (1998) 1o ,,MakenoHCKa Yaarucka
my3uka“ (2019). [Tokpaj n3BoHpenHUTE N3BEAOH HA YaNTUCKUTE HHCTPYMEHTAINCTH, TIECCHUTE ce 300TaTeHH CO
3JIATHUTE T'pjia Ha MaKeJIOHCKUTE BOKAIH, KOM CO CBOUTE (PUIMTpaHCKH M3BEOU TO MPETCTABUIIE OBOj JKaHP BO
HEroBOTO HajCjajHO cBeTNIO. HUBHUTE MMKIba Ce BIUIIIAHA M BO CAMUTE HACJIOBH Ha 00jaBeHHTE CHUMKH, a TH
MPeTCTaByBaaT UCKIYYUTEIHNUTE BOKaIM Ha XX BEK U JIECETHHA I1€jadu O ToMJIajaTa reHepalmja, Kou To Jiane
CBOjOT MIPHUJIOHEC 33 BpeMe Ha HacTalluTe Ha YaITUCKUTE TPYNU U HUBHUTE CTYAWCKH 3anucu. TeneBusmjarta
KaKo MEIMyM OTCEKOTalll TH ClieJlella aKTUBHOCTUTE Ha aHCAMOIMTE W HACTaHUTE IMOBP3aHH CO YalTHCKaTa
TpaJuiija TPeKy MPOAYyKIHja Ha KyITYpPHO-YMETHHYKH MPOTPAMHU W CHUMAame Ha JIOKyMEHTapHU E€MHCHH.
ObGjaBeHnn ce wuceyonrd Oa 8 €MHUCHU BO TPOAyKIHja Ha MakeJOHCKara paauo-TelIeBH3Mja: eMHUcHjara
,berersuja“ (1999), nacranure Ha rpynara ,.buijana“ (1978 n 1983) u macranute Ha rpynara ,llap Camywmn™
(1991, 1993, 1996, 2010 u 2011), a MeguyMcKaTa 3acTalieHOCT Ha TPYIHUTE POJIOJIKYBa H JICHEC, CO HUBHHUTE
rocryBama Bo Tenemzunte: 24, Tepa, Tenma, MPT, Anda, Curten, PTB Bojsonmuna, TBM, Un, Upuc, Kanan
5, Op6uc, Balkan Music TV, KTB, Kanan 8, Kucc, ANEWS u M-Her. IIpeky nocramaute 10 moxymeHTapHU
eMHucHH Jo0WBaMe 3HAYajHW W KBaJWTETHU T03HABaKka 32 MaKeJOHCKAaTa Yalrhja 0e3 KOHTAKT CO MHUIIaHU
JIOKYMEHTH WU TI0CETa BO PElIEBAHTHUTE WHCTHUTYIUH, & BO BpeMEHCKH oricer oj 1973 ronuHa, co HajcTaproT
cepujai ,,Pacrneanu rpamoBu‘, 10 pernopraxara Ha IOpTaioT ,,Buau Baka™ 3a puonuHata Ha Kimnme Cannino of
2023 roauHa. Yanruckure COCTaBH ce MPETCTaBEHH Ha (ONKIOpHUTE (HecTHBaAIH W MaHH(ECTAlUU TPEKY
o0jaBeHUTe CHUMKH O ,,Ckoricko Jieto”, MHTepHanmnoHanmHuot ¢GoskiopeH ¢ectuBan Bo Benec u 3arpeo,
LHnuHaeHcku aeHoBu™, L Ilpuiencko kyntypHo jero”, ,,JleHOBH Ha €THOJIOrHja W aHTpomnojoruja“, ,JIokym
dect®, ,,Beuep Ha wanrucka mysuka®, ,,Kapmomoso yero*, @ecTHBAIOT Ha HapoAHa KynTypa ,,[loopaxkeme™,
,Obdect, , IIpauuesu 6ecenu”, ,,Cepenana dect”, ,,[lutujana”, ,,Jlen Ha Typckara 3aenuuua‘, ,,mHaeHCKH
etHo(ect u ,,burdect. On ocranarure 00jaBeHM MaTepHjajiM, 3HAYajHH CE€ CHUMKHUTE O]l KOHIIEPTHUTE Ha
Paum Baku u Xycped Caun Bo AMepHKa, 3a BpeMe Ha HUBHUTE €IHOMECCUHU TYPHEH; FOIUIIHUTE KOHLIECPTH
Ha Tpynure ,.bumjana Jynuop“, ,.Jbybojua“ m uwanruckure opkectpu npu KV ,Ununnen®, ,,JApuMkon™ u

¢donknopHOTO CTYAHO ,,ETHOC™; ,,KApAaHTUHCKUTE CHUMKH U HacTanoT Bo MaHacTupoT CB. JoBaH buropcku na
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rpymnara ,,Yanrum mepak’; mpoekToT ,,3ByKOT Ha MaxkenoHuja“ Ha rpymara ,,MaecTpo®; e3epCKuTe My3WIKH
IJIOBUI0M HA aHCaMOIoT ,,bitjana Jyanop®, a moctamau ce 1 MHOTYOpOjHH CHUMKH 011 KadeaHw, 3a BpeMe Ha
mpoOu 1 BO moMariHa atMocdepa.

Cure cromMeHaTH COApPXWHH HE ja OCTaBWJIE paMHOIyIIHA IyOnmkata Ha Jy-TyOe, Koja cmopen
JNOOMEHHTE TTOAATOIH, OCOOEHO MO3UTUBHO M aKTHBHO BO3BpaTWia KOH 00jaBeHHTE puMepH. Pernctpupana e
rojieMa IJIeJIaHOCT U MHOTY 00jaBeHH Jomarama, 0JieKa KOMEHTApUTE ce 3HAYMTEIHO MOMAJIKY 3aCTareHH,
IITO BO OJIpEJICHa Mepa ce JOJDKU Ha aKTHBUPAHUOT OHEBO3MOXCEH MPHUCTAI 32 KOMEHTHpame Ha BKymHO 178
MIpUMEPH O] CTpaHa Ha M3BOPHUTE, IITO IpeTcTaByBa 1/6 on BKymHHOT Opoj Ha oOjaBeHH MaTtepujaiu. Cemak,
Ba)XHO € JIa CE MCTaKHE JIeKa BO KOMEHTAapHTe KOW ce O0jaBeHH MOCTOM MeryceOHa pa3MeHa Ha MOoJaTolu
noMery KOPUCHHIUTE Ha IulaTdopmara, co ITo ce 00e30enyBa KBaJUTETEH M BEPOJOCTOEH INpPHUKA3 Ha
MaTepHjajiTe, a 3a KOj JUPEKTHO IOMOTHAlIEe M HEKOM WIECHOBM OJf CeMejcTBaTa Ha YaJITHCKUTE
WHCTPYMCHTAJIMCTH U BOKaIW. Y OCIJIMBO HajIiIe/laHN, HajJKOMEHTHPAHU U BUJEa CO HajrosieM Opoj o0jaBeHU
peakiuu ce npuMmepute on rpanot Ckormje (HocTurHara HajrojieMa reaaHocT o 895.398 mperienu U BKYIHO
o0jaBenn 30.844 nonarama Ha CUTE NpPUMEPH), JOJCKAa BEIHAII IO HETr0 ce 3a0eiieKyBaaT BEJCIIKHTE,
KaBaJlapeuKUTe, OXPUACKUTE U OUTOJICKUTE U3BEIOH.

HewsocTaBeH aen o MCTpakKyBameTO MPETCTaByBaaT CIPOBENCHHUTE MHTEPBjya CO LIECTE OJIUYHU
CKOTICKA M OXPHWJICKH MHCTPYMEHTAJMCTH, KOM TH M3HECOa CBOMTE MUCKYCTBA W BHJyBama 32 MaKeJOHCKaTa
Yajrucka Tpaauiuja u ynorpedara Ha uHTEepHET matdopmata Jy-1jy0. Joarute u coapxajHu pa3roBOpH CO
Paum baku, bajca Apudoscka, Ommuep Hacrocku, JoBan Ilon-Credanuja, Xpucrtujan TomeBcku u
Anekcannap I'pyHYEBCKH, TH JIOHECOA 3aKIydOLUTe Jeka Jy-Tjy0 mpeTcTaByBa 3HAYaCH CETMEHT OJ JIGjHOCTA
Ha HUBHUTE IPYIH U JIeKa 0Baa miaTdopmMa, BO YCIOBH Ha HEMOXKHOCT 32 IIPEHECYBambe HAa YAITHCKUTE TBOPOU
BO HMBO OJ CTAPUTE HMCKYCHU 4Yallrallid, OJUrpalia yjaora Ha 3ByYHa apXuBa BO MPOIECOT Ha 4Yajrucka
HaoOpa3ba Ha MIIaAWTe W3BeJAyBaud. HUBHHTE HMCKYyCTBa COAPXKAT YCIEIIHO PEATM3HPAHU COPAOOTKH |
MPOCKTH 33 MPOMOIMja HA MAKEJAOHCKOTO KYITYPHO HACJIEACTBO, IITO ja MpaBH oBaa miardpopma HE CaMo
JIUTUTATTHA KOJICKIMja, TYKY M KYyJTYpeH am0acajop KOj Td OTBOpa BPATUTE KOH HOBH MOXKHOCTH HAJBOP O]
TpaHUIIMTE Ha HamaTa ApkaBa. Kako moTBpaa 3a mpakTHYHOCTA Ha IuiaT)opMaTa IMPETCTaByBa M criopendaTa
Ha OBHE Pe3yJITaTH CO MPETXOIHO CIPOBEICHOTO NCTPAXKyBamke Ha oBaa TeMa Bo 2021 roguaa. OBHE TOIATOIH
roBopar jaeka Bo nepuoaot ox 2021 mo 2024 roauna, OpojoT Ha 00jaBeHU HMPUMEPH W KOMHU € 3rOJIEMEH, CO
IITO OBaa PErMCTpUpaHa aKTHUBHOCT BO HAaropHa JIMHUja HOCH TEHJCHIIM]a 3a IPOI0JIKYBakhe Ha 0Baa coCcToj0a

" BO T'OJMHUTE IITO CJI€ayBaar.

3akaydox

MakenoHcKaTa Jairucka My3HKa € €JHO CKaIOIeHO Kamye O]l MaKeJOHCKaTa (OJIKIOpHATa PU3HHIA
Koe c¢ ymTe NPOAOJDKYBAa Jla CBETH M CBENOYM 3a MCTOpHWjaTa, YOBEYKHUTE BPEJHOCTH M YHHMKATHOCTa Ha
MaKeJOHCKHOT MEHTAINUTET. Hej3MHOTO OmCTOjyBame U OpXKyBame BO rojeMa Mepa ce JODKH Ha HHTEpHET-
miatpopmara Jy-TyOe, Koja IOUPEKTHO NoOMara BO JEJIOT Ha 3adyByBame, MPOMOLMja, eayKaluja H

HUCTpaXyBauka pa60Ta. JIOrMYHHOT U JICCHO JOCTaIICH KOHI_ICHTja npaBu OBaa l'IJ'IaT(l)OpMa OUITMYCH IPOCTOP 3a
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peBHTANM3AIMja Ha OBOj MY3WYKH >kaHp Bo roamaute Ha XXI Bek, KOM ce KOMIUIETHO Pa3JIMdHH O
CTapOTPaJICKHOT >KMBOT BO BpeMeTo Ha yairujata. PakToT mTo oBaa maTgopma € 0COOCHO MOoIynapHa Kaj
HOBHUTE TeHEpAIl¥ BETyBa IOTOJIEMa peaKkTyalu3alldja Ha MaKeIOHCKaTa Jairuja, OWaejKu TOKMY MIIAIHTe
Jmyre ce OHUE KOW ja MMaaT MOKTA Jia TH 3adyBaaT BpeJIHUTE HemTa o] 3a00paBoT Ha BpemeTo. Co MOKHOCTA 3a
3apaboTka Ha Jy-Ty0e MOXKe Ja ce MOTTUKHE (OpMHpame Ha HOBH YAITHCKU TPYIH U 3rOJEeMyBame Ha
AKTUBHOCTA Ha BEKETOCTOjHUTE BO OBOj BUPTYEJEH MPOCTOP, MTO JUPEKTHO Ke BiHjae BP3 NMOHATAMOITHHUTE

TEKOBU Ha 0Baa My3W4Ka TPaJHIIHja A0JTra TOBEKE OJ1 Ba BEKa.

Conclusion

Macedonian chalgija music is a precious stone from the Macedonian folklore treasury that continues to
shine and witness to history, human values and the uniqueness of the Macedonian mentality. Its survival and
maintenance are largely due to the Internet platform YouTube that directly helps in the area of preservation,
promotion, education and research work. The logical and easily accessible concept make this platform a great
space for revitalization of this musical genre in the years of the XXI century, which are completely different
from the old town life of the Macedonian chalgija music. The fact that this platform is especially popular
among the new generations promises a greater re-actualization of this musical genre, because the young people
have the power to preserve the valuable things from the oblivion of time. The possibility of earning on
YouTube can stimulate forming new chalgija ensembles and motivate the existing ones for greater activity on
the platform, that will directly affect the further flows of this musical tradition that lasts more than two

centuries.
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Ancrpakr

Len Ha TPYOT € Aa M MPE3CHTUPA MOCIEAHUTE UCTPAXKyBamha KOU TH MIPUKaXyBaM MPEKy YMETHHYKA
aHaJIM3a Ha CO3JlaBame Ha yMeTHHYKO neno. CtaHyBa 300p 3a MoeTo J1eno ,,Jny3uja u peasHocT™, Koe Oerie
MPE3eHTHPAaHO HA OBOTOAMIIHMOT 3WUMCKH cajioH Ha J[IpymTBOTO Ha JMKOBHM yMETHUIHM. Temara Ha
OBOT'OJTUIITHUOT CaJIOH Oere ,,IHTHMHOCT U UHTEPKOHEKIMja™, a ja 3a7aae Mel'yHapoieH KypaTop, r-fa OkcaHa
KaprioBenr og Ykpanna. Temara cama mo ceGe 3a MeHe Oellle MOTTUKHYBauKa 3a HUCTPaXyBame, OUIEjKu ce
OCBPHYBa Ha MOIIMPOK CIEKTap Ha MPoOJIEMH Ha JCHEIIHOTO YOBEIITBO. ,,BO OBHE BO3ZHEMHPYBAaUKH BPEMUba,
CO CIEHM Ha MAaCOBHH 3JIOCTOPCTBA, MPHUPOJAHHU KaTtacTpo(du, MaHJAEMUH M KIUMATCKH TPOMEHH, KOH ce
OJIBUBAAT IpeJ| HAIIUTE OYM CEKOj JICH, CE jaByBa IOroJieMa CBECT 3a MelyceOHaTa MOBP3aHOCT Ha CE MITO Ce
CllydyBa BO CBETOT.* ,,J]IeHec, YOBEMTBOTO € OTCEUEHO O] YyBCTBOTO JIEKa € JIEN OJ1 YHUBEP3YMOT, CMETajKH ce
cebecH 3a CyNepruOPHO U U30JMPAHO, HE CaMO BO OJTHOC Ha MPUPOJIATa, TYKY U BO OJHOC Ha pelialfja Ha JyreTo
enuu ofi Apyru. CamMo UCKYCTBOTO M YyBCTBOTO Ha OJIUCKOCT U 3a€MHO JICjCTBYBaIbE, KOE CE HApEKyBa JbyOOB,
MOJKE JIa TO HAMaJi OTYI'YBambEeTO U ATOMU3UPAHETO HA COBPEMEHHOT YOBEK, & YMETHOCTA € Taa IMTO MOXeE Jia
M WHUIMpa W TpoBolmpa cute oBue uyBcTBa.” (Oxcana Kapmomen ox karanoror - Humumnocm u
unmepkonexyuja 20 3umcKku canon )

OBa e Jien o1 3a/ajJeHaTa TeMa Ha KypaTopkara, Ha Koja jac Kako aBTOp OJTOBOPHB CO JTHKOBHHOT
jasuk. M3paboTHB AEN0 KOEWITO € CI0j HAa COBPEMEHUTE TEKOBH BO YMETHOCTA M €JIEMEHTH OJ MakeIOHCKaTa
Tpamunuja u Kyiarypa. Ce MpUKaXyBa KOHTHHYHUTCTOT Ha KOPHCTEHE Ha (OPMH OJf MHHATOTO KOW C€
HMCKOPHUCTEHHU Ha CUMOOIMYeH HauuH. J[eI0TO KOpHUCTH MoBeke CUMOOJIM KOU KOTa Ke ce POTOJIKYBaaT Ce YuTa
CYIITHHATA Ha JETOTO.

KayuyHu 300poBM: puemHuuxo o0eno, UCmMpazicysarbe, cumbOoOau, mpaouyuja, 603HeMUpysauKu

speMUrba.
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ANALYSIS OF HUMANITY'S CHALLENGES TODAY, ALIENATION AND
THE NEED FOR CLOSENESS - THEME FOR CREATING A WORK OF ART
— “ILLUSION AND REALITY”

Abstract

The aim of the paper is to present the latest research that | present through an artistic analysis of the
creation of an artwork. It is about my work “Illusion and Reality” which was presented at this year's Winter
Salon of the Society of Fine Artists. The theme of this year's salon was “Intimacy and Interconnection”, and it
was set by an international curator, Ms. Oksana Karpovec from Ukraina. The topic itself was stimulating for me
to research as it addressed a wider range of problems facing humanity today. “In these troubling times, with
scenes of mass crimes, natural disasters, pandemics and climate change unfolding before our eyes every day,
there is a greater awareness of the interconnectedness of everything happening in the world.” Today, humanity
is cut off. from feeling that he is part of the universe, considering himself superior and isolated, not only in
relation to nature, but also in relation to relation of people to each other. Just the experience and the feeling of
closeness and mutuality action, which is called love, can reduce the alienation and atomization of modern man,
and it is art that can initiate and provoke all these feelings.” (Oksana Karpotecs). This is part of the assigned
topic of the curator, to which 1, as the author, responded with the artistic language. | created a work that is a
combination of contemporary trends in art and elements of Macedonian tradition and culture. It shows the
continuity of using forms from the past that are used in a symbolic way. The work uses several symbols which,
when interpreted, reveal the essence of the work.

Keywords: artwork, research, symbols, tradition, disturbing times.

Bogen

YMeTHUIIMTE OTCEKOTall I'M BOOYYBAaaT NPOMEHHUTE M NMPOOJEMHTE Ha ACHEIIHOTO BpEME M NPEeKy
JUKOBHUOT ja3WK ce€ HU3pa3yBaaT W yNaTyBaaT MOPakd KOM IOTTHKHYBaaT Ha IpOMHUCIyBame. ,,Cekoe
YMETHHYKO JIeJIO € JIeTe Ha CBOETO BPeMEe M MHOTY YecTO Majka Ha HamuTe yyBcTBa“ (Kanmuuckm, 1995: 7).
TokmMy 3aToa BO 0BOj TpyA ke 00paziokaM €IHO MOE YMETHHYKO JeJI0 0]l IMoHOBa npoaykuuja 2024 roauHa,
Koe, Mak, Oerie oJroBop M peaklyja Ha TeMa Ha 3UMCKHOT CaJOH Ha J[pyIITBOTO HAa JIMKOBHM YMETHHILIM Ha
MakenoHuja.

Bo pamkuTe Ha mpeseHTanMjaTa Ha JEJOTO, K& HalpaBaM M aHajJu3a Ha CUMOOJIMTE yrnoTpeOeHH BO
JIeTI0TO, HUBHATA MOCTABEHOCT M 3HAUCH-€. YMETHHUKUTE Jejla CeKoraml Ouiie MpeaMeT Ha aHanusa, Ouino ox
¢mio3opuTe BO ecTeTMKaTa WM JUCKYpPCUTE Ha BH3YEJIHOTO, a MaKk MOHATaMy M OJf HCTOpHYapHTe Ha
YMETHOCTa KOM HaBJIETyBaaT BO aHaJM3a Ha CaMOTO BpEME Ha CO3/aBame Ha JIEJIOTO M M3pa3oT Koj €
JOMHHAHTEH BO Toa BpeMe. Bo cekoj ciydaj, BakBUTe UCTpa)KyBama U IIPOydyBama T'd UMa BO TojieM o0eM, a
IaK BO OBOj CITy4aj, jac KaKo aBTOp HAa YMETHHYKO JENI0, K€ MOHyAaM aBTCHTHYHO HCTPaKyBame KOCIITO

MMPETXOACHIEC HAa CO3JaBAbECTO HA YMETHUYKOTO ACJIO KAKO U aHaJIn3a Ha CUTE CJIEMCHTH BO JCJIOTO.
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OBoroaumiaara TemMa Ha 3uMcKuOT canoH Ha J[JIYM Gemre 3amanena ox Kyparopka Koja € YKpanHka
0 TOTEKJI0, HO >kmBee u paborm Bo llapm3 — Oxcana Kapmomern. Toa mpercraByBamie JOTOTHHUTEICH
MPEOU3BHK 3a CUTE HAC KOU YIeCTBYBaBME HABUCTHHA AJA00KO Aa MPOHMKHEME BO JACHEIIHUIATA, IPOOIeMuTe
CO KOHU Ce€ COOUyBaMe U IIPEKy HaIlUTE HCTPaXKyBama [1a HallpaBUMe Jejla KOM K€ OJrOBOpaT Ha MPEAU3BHUKOT.

A Temara koj 6emre 3aanena oemre ,, JIHTUMHOCT ¥ HHTEPKOHEKIIH]ja™.

HcrpaxkyBame Ha COLMOJIOLIKHTE W TCHXOJOMIKH ACIEKTH BO KOHTEKCT HA COBpPeMeHHMTe MpolijemMu
H3pa3eHy NMpeKy yMeTHOCTa

CaMoTO uCTpakyBame 3a U3pab0TKa Ha YMETHUYKOTO JIEJIO 3all0YHA CO UCTPaKyBamke Ha OCHOBHUTE Ha
3ajaneHara tema — ,,JHTUMHOCT U uHTepkoHeknuja“. 1lITo Bo AeHEmHOTO BpeMe moapa3drupa MHTUMHOCTA,
OnMckocTa M MMOBp3aHOCTa Ha Jyfeto nmomery cede? Jlanu oBoj, 21 Bek, 103BOIyBa Jla OuaeMe MOBP3aHU €IHU
CO JIpyTH WM, IaK, OTY['€HOCTa LI€JIOCHO HaBje3e BO HAIUTE JKMBOTH. AKO ja IOIJIEHEME HUCTOpHjaTa Ha
YMETHOCTa, K& BUIUME JeKa YMETHUIIUTE CEKOrall Oujie MPeJBECHUIM Ha OHA IITO Ke ce CIydyBa U IPBU TH
3a0enexyBaje MmpomeHuTe Bo cBeror. Taka, Ha mpumep, Ensapn Mynk (1863- 1944) Bo cBoute nena of
EKCHPECHOHU3MOT YIITE TOTAll ja MPE3eHTUPA OTYI€HOCTa Ha JyeTO KOM CE CaMH, He KOMYHHUIMpaaT MoMery
cebe u ce nepopmupanu. Janu ,, Kpukor* e kpuk Ha MyHK My, Iak, Ha HeJI0TO YOBeITBO. lypu Bo Toa Bpeme
YMETHHKOT ja 3a0ejexall 0CaMEHOCTa K0ja KaKO COLMOJIOIIKA T10jaBa ke Ouie MHOTY IOBEKe paclpoCTpaHeTa
BO JICHEIIHMIATa IITO HHE ja >KMBEEME, BO epaTra Ha KOMIjyTepH, TEXHOJOIHja, MAaCOBHO KOPHCTEH-E€ Ha

TenedoHu.

Cnuka 6p. 1. ,,Beuep Ha ynmunara Kapa Joxan®, Cnuxka 6p. 2. ,,Kpux*, 1893 roguna oz
1892 ronnna ox Ensapn MyHk Ensapn Mynk

On npyra crpana, Iak, Ha OBaa NpUKa3Ha Ce I10jaByBa ,,CjajHUOT JKMBOT™ IITO I'O MMaar ,,CUTE" KOU
CEKOjTHEBHO IO TIacHpaaT MPeKy eKpaHHUTe, TeIeBU3UjaTa, MEAUYMUTE WIIH, MK, MPEKY COLMjaTHUTE MPEKH
KOW CTaHaa cekojaHeBue. M Tyka MOBTOpPHO ce mpuceTyBaMme Ha oHa ,,Cekoj ke Ouje cllaBeH 5 MUHYTH —

MHCJIaTa Ha YMCTHUKOT O IOII-apTOT - EHI[I/I BOpXOJ'I, KOj BO BpCMCTO KOI'a YMCTHOCTA oumna KpUTHKa KOH
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KOHCYMEpH3MOT, HajaBH W YeKop MmoHatamy. Toa € Taa omcecuja co ciaBara, )kembaTa qa OujeMe BHUACHHU, BO

OHa CBETJIO BO KOE HUE cakame Jia ce MpHKaxkeMe. A Toa Jieka c¢ ¢ yOaBo U CjajHo.

Cnuka 6p. 3. ,,Mepumua Moupo“, 1967 roguna ox Cnuka op. 4. ,,Ensuc®, 1963 ronuna of

Ennu Bopxon Enau Bopxon

.

W cera cTurHyBame 10 €IHA NMPOTHUBPEUYHOCT HA JICHEIIHHUIATa. YOBEKOT JIeHEC MCTOBPEMEHO € U
0CaMEH, U jaBHO €KCIIOHHMpaH npej cute. Toj € 3aeIHO CO CHTE IIPEKY MPEKUTE, a caM Bo peasHocta. CeTo Toa

MOTTUKHYBa Ha pa3MHUCITyBamk-€ Ha JIBOjHATA CIIMKA KOja ja riiefiaMe JIeHec.

OaroBop Ha JeHEIIHMIATA NPeKy JHMKOBHHUOT ja3sHK, NMpe3eHTalMja Ha yMeTHUYKO Jeno ,Hiysuja u
peanHocT*

On menoro oBa IMPOMHCIYyBamkbe 3a JACHEIIHUIIATA M OArOBOPOT HAa YMETHUIMTE HAa HHUBHOTO
COBpPEMEHHE CO HaNPEAHU Pa3MHUCIyBamka Ce OTBOPH MPALIAkETO KOja CIMKa K€ OAroBapa Ha OBOj COLIMOJIOMIKH
npobieM Ha OIUCKOCT OJHOCHO OTyfeHocT. M cekako mpBo ce mojaBu norpedara 3a u3paboTKa Ha ABE CIUKU
KOM OfieqHall Ke MOXKaT Aa (YHKIHOHMPAaT 3aelHO, OJHOCHO Aa C€ NPUKAKAT IICHXOJIOIIKUTE 3alITUTHH
MEXaHU3MH Ha YOBEKOT KOj MPE3EHTUPA €THO OJHAIBOP, a € HELITO cOCeMa Pa3InYHO BHATPE.

OtTyka mpousieryBa MOETO YMETHHYKO Jeno ,,Mmy3uja u peaqHocT™, Kaje WITO eHaTa MPEeTCTaBa €
WIy3Wja, HEIITO INTO caMO € HaJMK Ha HEIITO peajHo, a peajHoCTa, IaK, € coceMa MOMHaKBa. Bo mpwuior
BU3YeJIHA MTPE3EHTAIHja Ha JAeI0TO MIPEe 1a MPEMUHEME Ha aHAJIN3a, OJHOCHO TOJIKYBAakEe HAa MOjOT YMETHUYKH

OATOBOP U CJIEMCHTUTE KOU I'M BKJIIydyBaM BO HETO.
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Cauxa 6p. 5. n Ciuxa 6p. 6.

Ymerauuko neno ,,ny3uja u peanmnoct — CnaBura Tanecka 2024

HenoTo co 3aTBOpeHHU BpaTu Tpunrux

Onuc ¥ aHaIu3a HA YMETHHYKO Jeo0 ,,Any3uja u peannoct*

,,BPEeIHOCTa Ha €THO YMETHUYKO JIEJI0 C€ MOTBPAYBa MPEKY TOJIIKYBaWbETO, JeKa €JHO YMETHUIKO JEJI0
€ YMETHHYKO JEJI0 CaMO aKo IIOCTOM TOJKYBame€ 3a HEro, OJHOCHO, YIITE NOKOHKPETHO KakKaHO ‘JeKa
pearupameTo KOH €JHa CJIMKA I'0 HaI0IO0JIHYBa HEJ3MHOTO CO3aBakE U JAEKa IIe1avyoT € IIOCTaBEeH BO OJHOC Ha
YMETHUUYKOTO [IeJI0 KaKO LITO YUTATEJIOT € IOCTaBEeH KOH MUCATENIOT, BO BUJ HA HEKOja CIIOHTaHa copaboTka’
(Danto 1981: 119).“ (Ilemapocku 2014: 114) Tokmy 3aToa cera ke mpucTariaM KOH OATOBOP Ha 3aJ[aJICHUTE
npodaeMy BO IPETXOIHUOT TEKCT MIPEKY ONKC, aHAIN3a M TOJKYBabe Ha CONICTBEHO YMETHHYKO JEJIO.

YMeTHHUYKOTO z1eN10 ,,Mmy3uja u peasHoCT™ € HampaBeHO J1a MOXe Ja Ce BHUJAT ,,JIB€ CIIUKH', OTHOCHO
CaMoTO JIeJI0 UMa MEXaHM3aM 3a OTBOpPamEe U 3aTBopame. Ha mpB morues, kora JAenoTo € 3aTBOPEHO rieame
¢opMa Ha IMTUT BO 3jaTHa 00ja, Bp3 KOj Ce 3ajeleHU mapu. BeylmHOCT, craHyBa 300p 3a BpaTH KOU Ce
OTBOpaaT, a JIONy 3aBpIyBaaT CcO IMOJYKPYXeH eneMeHT. [la BoeqHO MOKe Ja mepliunupaMe BpaTa Koja e
CBpTEHA Haomaky (BOOOHYACHO MOJYKPYKEH JIaKk Ha BpaTHTE UMa BO TOpHATa 30Ha) WM, TaK, (JopMa Ha IITHUT,
opyXkje Koe ce KOPHCTENI0 BO caMoo/I0paHa Kora cakame Jia ce 3alllTHTHME OJ1 IPOTUBHUKOT. Bripodem, Toa e
OHa IITO U MPBEHCTBEHO I'0 MPHUKAXYBa JACHENIHUOT YOBEK BO MOTJe] Ha Omrckocta. OuMe KOH NMPEBPTCHUTE
BPETHOCTH HAOMAaKy, OJHOCHO Ha TojieMa Bpara BIETyBa JHOEPAIIM3MOT KOj € IEJIOCHO CIpPOTHBEH Ha
TpaJUIMUTE Ha HAIETO TOojpadje, Kaje MTo OJIMCKOCTA, MOBP3aHOCTA Ha JIyFeTO U CEMEjCTBOTO CE CBETOCT.
TokMy 3aToa MpeBpTEHATa BpaTa € jaceH CMMOOJ Ha oBaa MpoMeHa Ha BpenHocTH. Dopmara Ha IITHT, TaK,
aconupa Ha Oapuepa W 3amTHTa KoOja JyfeTo MPBUYHO ja Ipe3eHTHpaar. 3naTHata 0oja W mapure ja
MpeTCTaByBaart jkendara Ja ce mpeTcTaByBaMe BO Cjaj, AeKa ce € OJuIn4HO. Toa, BCYIIHOCT, € MpBaTa CIHKa Koja
ja mpe3eHTHpa ACHEIIHUOT YOBEK.

Kora ke ce oTBOpar THe 3alUTUTHH CIIOEBU U K€ C€ HABJE3€ BO BUCTUHCKUTE YYBCTBA CE TJIEAA HEILITO
cocemMa TIOMHAaKBO, OJTHOCHO, C€ OTBOpAa BTOpaTa CIHKa IITO ja HyAHU OBa JeJo, a Toa € €ACH TPHUITUX Ha LpHA
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OCHOBA. J[BeTe MOXKHH CIIMKH (3aTBOPEHO M OTBOPEHO JIENO) TO MPETCTaByBaaT COBPEMEHHOT YOBEK KOj MOpa
Jla IMa JIBe JIVIIA, JIBEe CIIMKU KOW T'M MMa Bo cebe. LpHarta 3aHIHA HA OBOj TPUIITHX € KOHTPACT Ha OHaa CjajHa
37aTHAa MTO € OJHaaBOp. JleHemHunmara mma Bo cebe MHOTrYy IpHHMHA. Kako mTO BenM M Kyparopkara Ha
3umcknot canoH — Oxcana Kaprnosen, Bo moBukoT ,,OBHEe BOSHEMHPYBAYKH BPEMHbA, CO CIIEHH Ha MAaCOBHH
37I0CTOPCTBA, MPUPOTHH KaTacTpo(hu, MaHAEMUH U KIMMATCKH MIPOMEHH KOW CE OJBMBAAT IPE] HAIIUTE OYN
cekoj neH...“ (Karamor MuTMMHOCT WM wWHTepkoHekmuja - 3uUMckH cajoH Ha JJIYM) — Tokmy Ha oBa
cOZejCTBYBa IpHAaTa Kako Heboja Koja ce TojaByBa BO 3amHuHarTa. Ha cammre BpaTu of JieBaTta W JecHaTa
CTpaHa € TIOCTaBeH CKeJeT BO Mo3unyja Ha (eryc. Bo oBaa mo3unmja Ha TEIOTO YOBEK CE MOCTAaBYBa KOra ce
YyYBCTBYBa OCaMCHO, aHKCHO3HO, ACIIPECHUBHO, KOra HMMa MHOI'Y HCTaTHUBHU YYBCTBa BO ce6e. Toram ce
aKTHBHUpA 3aIITUTEH MEXaHMW3aM KOj 'O Tepa 4OBEKOT Jia Ouze Bo oBaa no3uuuja. CKeneToT acouupa Ha YOBEK
BO pacrarame, HO M Ha CKeJleTuTe Ha Hamute npeanu. O ABeTe CTpaHu Ha BPaTUTE ce IIOCTABEHU J[Ba CKEJICTU
KOM C€ 3aBpTeHH cO Tp0 €JeH KOH JPYT, CO IITO HeMa MOXHOCT 3a MHTEpaKIija, KOMyHUKAIHja U KaKBO OMIIO
HOBp3yBame. Toa e BCYIIHOCT OIMC Ha JICHEIIHHOT YOBEK, OCAMEH, YIUIAIeH, JETIPECHUBEH U BO paclarame.

Bo cpenHHOT nient € MOHYJEHOTO PEelIeHNe KOEIITO HE HOCH KOH OJIMCKOCT MIIM KaKo IITO BeJelle 3aJaJeHaTa
TeMa HMHTHUMHOCT M HHTEPKOHEKIHWja. Bo MOMHHMOT Jen ce mpuKakaHd [BE pale KOW ce IOBp3aHH U
UCIIpEIUIeTeHN Mery cebe BO HajUHTHMHATa Mo3uiyja 3a Ase paue. O LHEeHTPalIHUOT Jel Ha CKeNeTHUTe, MakK,
MPOM3JIEryBaaT HUTKA KOW HE BOJAT KOH LIEHTPAIHHUOT JieJl BO KOj € moctaBeHa nadra. [ladrara e BcymHoCT
eNIEMEHT O] MaKeJOHCKaTa HapOoJJHa HOCHja KOj 'O HOCaT )KEHHUTE Ha ITOJIOBUHATA.

Bo knurara ,,Tpagunuure Ha MHHATOTO™ MCTAKHATO € CIIEIHOTO:,,3HaYaeH JEKOPAaTHBEH NOIATOK Ha
HOCHHTE, KaKO Kaj CEeJICKHTE Taka W Kaj IPaJCKUTEe, OCOOCHO NMpa3sHWYHUTE M HEBECTHHCKHTE, NPETCTaByBa
HAKHUTOT, KOj TOKpaj JEKOPAaTHBHOCTA CIIyXeJ W 3a M3pa3yBame Ha ONIITECTBEHHOT CTAaTYC HAa HOCHUTEJOT,
HeroBaTa UMOTHA COCTOj0a M BepCKa IPHITIAHOCT, a ITOKPaj Toa My ce TpHaBaia i MOK 3a 3aIlTHTa U oA0paHa

on curte HeraTuBHU cruk'* (JlomoBcka, 1999:13)

Cnuka 6p. 7. banemact nadTu — TeXHUKa Ha QUIMTPaH/e) O] MaKeAOHCKAaTa HApOAHA HOCH]ja

Camara ¢opma Ha madTara € MHCIUpPUpPAHA OF >KCHCKHTE DPEMpPONYKTHBHU OpPTaHH — jajHULINTE.
,HeBecraTa Tu 00JeKyBa MPBMAT HA IEHOT Ha cBagbaTa M CO TOa IO 03HadyBa HEj3MHUOT MPEMUH OJ1 JACBOjKa

BO >KCHa, KOja InoHaTamy Tpe6a Ja OTOHECC HOB KMBOT HAa CBCT U Jia TO MPOAOJIZKH POOOT. Ce cmera JCKa
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OpeMeHHTE JKEHH HOCelle IorojeMu mhadTH, 3a Ja Ce 3allTHUTH IUIOAOT O TPEABPEMEHO parame WITH
nometHyBame* ([lapeBcka, 2021: 156)

OBaa cuMmbOonnka Ha madrata — aconujanyja Ha *KeHa, IUIOAHOCT U MPOAOIDKYBamhe HA )KHBOTOT € O
elHa CTpaHa, a O] JApyra CTpaHa € TMOBP3yBamkeTO CO TPAAUIMjaTa INTO T'O MPETCTaBYyBa OBOj CIEMEHT.
BeymHocT, TpaaunyjaTta € moHyieHa Kako crac oj CeTO OHa IITO Ce CIy4yBa BO JICHENIHHIATa, CO TOA IITO Ce
WCTaKHyBaaT BO MpPB IUIaH BPEIHOCTUTE KOM c€ BKOPEHETH BO HalIeTo MojHedje a Toa e MmeryceOHaTa
MoBp3aHOCT. Bo 1eHTpamHuoT Aen Ha madTata UMa Kpyr BO KOj € MPEeTCTaBeH eMOPUOH KOj € cuMOOJ 3a HOB
*HuBOT. EMOpHOHOT HE acolmpa Ha JbyOOBTa MOMery MaK M JKEHa OJ KOj IPOM3JIeryBa HOB JKUBOT, HO U Ha
MOBP3aHOCTA Ha TO] EeMOPHOH CO MajKaTa, I1a BO KOHEYHOCT HE TIOTCETYBa Ha IMOBP3aHOCTA U JbyOOBTa CaMHU KOH
ceOe Ouzejku HEeKoralll HUe cMe OMJIe TOj MaJl HUKYJICIl Ha HOB KHMBOT U eHepruja. Cexoral >kuBOTOT Mopa Ja
MPOJOJDKM Hampe] W TOKpaj CUTE MCKYIICHWja M TpeMpexuja. Toa HamIMOT HApoj A00pO TO 3Hae U To
MPOTKajyBa BO OPOTO KO€ ce HapeKyBa TemKoTo, Koe ' CHMOOJIM3Mpa MAaKUTe Ha MaKEJIOHCKHOT HapOd O]
TYpPCKOTO POTICTBO a HaTaMy M KakKO TOj W KOTa € HajTEeIIKO MIpa W ce Beceld. A Haj3Ha4yajHO JIeKa He ce
OTKaXXyBa oj Oopbara 3a mojo00po yrpe. TOKMy OBOj €IEMEHT IO MMa BO OBOj TPUITHX. 3aJ palere riename
TamnaH, a HaJl Hero CTUIN3Mpana GopMa Ha UTPOOPEI] HIIH TaK TyXOT Ha modenata. [{e1noT TpunTHX e IPTEex COo
Oema OoWyka Ha IpHA 3aJHUHA, OCBEH OBOj €JIEeMEHT KOj € €JUMHCTBEeH Kaje ITo € ynorpebeHa 0Ooja, m Toa
TOKMy IpBeHara. bojata Ha kpBTa, OOpOEHOCTa, HO M TOIIa 00ja KOja € CO HajToJieMa eHepruja BO CIEeKTapoT

Ha Oowu.

Cnuka 6p. 8. YmetHuuko neno ,,Minysuja u peansoct™ — Cnasuua Tanecka 2024
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Cruxa op. 9. YMerauuko naeno ,,/mysuja u peanmnoct™ — CnaBura Tanecka 2024

3akaydox

OBOj TpyA TMOTTHKHYBa Ha Pa3MHCIyBambe 32 YOBEKOT, HETOBHUTE TPEJM3BHIM M TPE3CHTHPA KaKO
YMETHULUTE pe€arvpaaTr Ha HUB HU3 Pa3JIMYHU IICPUOIU. HpaBI/I CICH IMPErjica U aHalin3a Ha YMCTHHUYKHU ACJIa
KOM JIaBaaT OJrOBOp Ha MpoOJieMHTe Ha cOBpeMueTo. Kako oAroBop Ha JICHENIHWUTE MPEIU3BUIM CO KO Ce
coouyBaMe € IOHYACHO YyMETHHYKOTO nAeino ,JMiysuja u peannoct™ (CnaBuiia Tanecka), koe Oele
MPE3eHTHPAHO Ha TOBeKe M3N0xOu. JlenoTo WHHIMpa TOTJe]] HaBHATpe, KaKo IITO U CAMOTO € HalpaBeHO
TIIeIavdoT JIa MOpa Jia Ma HHTEepakKIfja co caMoTo JeJI0, JIa TO JIOTpeE, Ja C€ CIIOHU CO HETO 32 Jla MOXKE [EJIOCHO
na ro oxuBee. J[enoTo ja MoTTUKHYBa JbyOOIMTHOCTA, TIIEIa40T € BKIYYeH BO CAMOTO JIEJIO CO TOa IITO Mopa
Jla TM OTBOPHU BPaTHTE 3a IEIIOCHO JIa TO BWJU JEIOTO, CUTE HETOBH JICJIOBU U JIa TH JIOXKHBEE CUTEC HETOBH
acniekTH. ['0 mpeau3BuKyBa 1 TOj /1a OUe e 011 Kpealrjara, BIPOoYeM pa3IUYHATE HAYMHH Ha KOM MOXKE Ja ce

moCcTaBu CaMOTO [€JIO AaBaaT pa3jIvudHU MOXHH CJIHUKHU, BUAYyBalba W OOXKHUBYBaiba. ITocTon MOpeIjicT Ha
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pEaTHUTE eJIEMEHTH MTOCTABeHN BO HEPEATHH MO3UIMN CIIOCHH 3a€HO KpeHpaaT elHa [eJIMHA Ha TOBP3aHOCTa
Ha TpaJuIlnjaTa, TIyreTo, eHePTUUTE U EMOLIUUTE.

3a kpaj ce Ha/leBaM JIeKa OBOj TPy KaKO M MOETO YMETHHYKO JIEJI0 KOE TO MPe3eHTHPaM BO OBOj TPYI
JeKa Ke TOCTyKaT Kako IMOTTHK 3a pasMuciIyBame. YoBeKoT Tpeba aa HMBee BO CKJIaJ CO COBPEMHETO, HO
MPBEHCTBEHO BO XapMOHHja caM co cebde, mpyrure ayre u npupogara. Co MOYUT cipeMa MUHATOTO U Kenda 3a
HampenoK Bo uaHuHata. CaMo Taka Ke MOXKE J1a ce OCJI000AM YOBEUKHUOT AYX OJ Pa3IMYHHUTE CTETH M Ja

3all0OYHC BUCTHMHCKH Ja )KHBCC.

Conclusion

This paper encourages thinking about the humankind, its challenges and presents how artists react to
them through different periods. It makes a review and analysis of works of art that give an outlet to the
problems of the present. As a response to today's challenges we are facing, the artwork “Illusion and Reality”
(Slavica Taneska), which was presented at several exhibitions, is offered. The work initiates an inward look, as
it is made so that the viewer must interact with the work itself, touch it, feel it, merge with it in order to fully
experience it. The work encourages curiosity, the viewer is involved in the work itself by having to open the
doors to fully see the work, all its parts and experience all its aspects. It causes him to be a part of the creation,
in fact the different ways in which the work itself can be placed give different possible images, views and
experiences. There is an interweaving of real elements placed in unreal positions joined together to create a
whole of connectedness of tradition, people, energies and emotions.

Finally, | hope that this paper as well as my artwork that | present in this paper will serve as a stimulus
for thinking. One should live in harmony with modernity, but primarily in harmony with oneself, other people
and nature. With respect for the past and a desire for progress in the future. Only in this way will it be possible

to free the human spirit from the various restraints and begin to live truly.
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SUSTAINABLE ECO TEXTILES AND THEIR ENVIRONMENTAL IMPACT
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Abstract

The textile production process in the phases such as bleaching and dyeing is a burden to our ecosystem
since this process produces toxic substances. Furthermore, the textile industry is one of the most chemically
intensive industries on Earth, and is the biggest water polluter after agriculture. During production, the process
of pollution control is very important to ensure that the product is not toxic. The most harmful industry in the
world is considered to be the textile industry, because during some production processes environmental
problems occur. Petroleum-based products are harmful to the environment. Approximately 8000 different
chemicals are used in textiles, from dyes to auxiliary chemicals. The use of clothing for the region has
contributed to faster depletion of forests and opened the door to the development of natural sustainable fibers
such as organic fibers of cotton, hemp and bamboo. Some of the substances are carcinogenic or can harm
children in the prenatal phase, while others can trigger allergic reactions in some people. It is necessary to
produce material that is environmentally friendly. An integrated approach to pollution control is needed to
protect the environment. Eco-fashion or sustainable fashion is part of the growing design philosophy and trend
of environmental sustainability, which aims to create a system that will be infinitely supported in terms of
social and environmental responsibility. Eco-fashion is part of the growing trend for sustainable design, taking
into account the social and environmental impact of the product that is made and produced, over its lifetime,
including carbon footprint. Today, fashion designers are reintroducing eco-conscious methods through the use
of environmentally friendly materials and socially responsible production methods.

Keywords: textile industry, eco-textile, sustainable fashion, earth.

Environmental impact
The environmental impact of the textile industry is something that concerns all scientists. The British
clothing and textiles sector alone currently produces around 3.1 million tons of CO2, two million tons of waste
and 70 million tons of waste water per year- with 1.5 million tons yearly of unwanted clothing and textiles
ultimately ending up in landfill. This means that people throw away an average of 30 kilos a year.!
Sustainability is the conservation of life through ecological balance - human, animal, vegetable and
planetary. A self-sustaining system is a system that does not take more from the environment than it gives back,

it does not deplete resources, but sustains itself.? A pond or a forest is a sustainable system because it does not

! Safia Minney. Naked Fashion, The new sustainable fashion revolution. Oxford, UK 2011.
2 5ass Brown. Eco Fashion. London, UK 2010.
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need anything to survive that it cannot reproduce or replace. So sustainable design in clothing means sourcing
and production that do not pollute through the process of manufacture and do not deplete non-renewable
resources, whether those are planetary or human. It refers to clothing that can be absorbed back into the
environment when it has reached the end of its life. Very few products, let alone garments, fulfil the concept of
sustainability in this entirety. A quiet revolution has been slowly growing in fashion since the outcry against
sweatshop and under-age labor in the 1990s. The systematic growth of multinational branding, the anti-
globalization movement and the greater knowledge and communication of human rights, global warming and
carbon dioxide emissions all explain why people feel the changing necessity. Around 26 million people
worldwide are involved in the production of textiles and clothing. What is more, the clothing industry’s
position as one of the biggest global industries means that its environmental impact of the planet is
considerable, especially when fiber, dyeing, garment manufacturing, transportation and waste are all taken into
account. Natural fibers are based in agriculture and synthetic fibers are based in manufacturing. Although
warning signs have been evident over decades, the groundswell of public awareness of the issues such as
climate change and depletion of natural resources has become a torrent. A tipping point has been reached in
which convergence of environmental and ethical issues has been key. There is universal recognition that people
must find sustainable solutions for future of the planet.?

The clothing and textile industry is one of the largest industries in the world, employing one sixth of
the world’s population. It uses more water than any other industry apart from agriculture. It releases toxic
chemicals into the environment, uses huge amounts of energy and is a major contributor to global warming.
The high-profile exposure of the current ecological state of the planet, once so hotly debated and denied by
governments and scientist worldwide, is no longer in question and is the major reason that ecology and social
outreach-based fashion design companies now cover all areas of design, from the fringe market to the

mainstream and high-end arena.

Sustainable eco-textile

Designers face an unprecedented urgency to alter their methods and reprioritize their goals to address
the accelerating degradation of the environment. This new pressure, intellectual, ethical and regulatory-
demands recognition of the fragility of nature and our responsibility to preserve it for future generations.’
Under such shifting and intensifying constraints, designers are beginning to go beyond emulation to harness
processes observed in the living world, where systems achieve perfect economies of energy and materials.
Within this pursuit, working to achieve enhanced ecological performance through integration with natural
systems, designers are turning to biologist for their expertise and guidance. This contrasts markedly with the
design approach that characterized the 20" century - the mechanization of function in order to overpower,
isolate and control forces of nature, usually by utilizing advances in chemistry and physics. The examples
explored here illustrate how this new approach - designing with biology lends itself to collaboration with

scientist and foreshadows what kind of consilience or cooperation across fields can be expected in the future.

3 Sandy Black. Eco-Chic, The Fashion paradox. London, UK 2008.
4 William Myers. Bio Design. The Museum of Modern Art, New York, NY 2012.
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There are several organizations working to increase the opportunities of eco-fashion designers. The
National Association of Sustainable Fashion Designers is one of these organizations. The purpose of the
association is to help companies that have a growing business in fashion, that create social change and respect
the environment. The Eco-Fashion Association provides triple-cost education, training and access to the
industry's tools and learning materials that enhance creativity, innovation and make a big impact on business.
The mission of the organization is to make a difference in society through business related to fashion and
design and to provide education, training and change that will transform the industry, as well as improve
cooperation, sustainability and economic growth. According to the non-profit organization (NPO) - Earth
Pledge which promotes and supports sustainable development which claims that “at least 8,000 chemicals are
used to turn raw materials into textiles and 25% of the world's pesticides are used to produce non-organic
cotton. This causes irreparable damage to people and the environment, and yet two-thirds of the carbon
contained in clothing will appear after it is purchased.”

Chemicals and Textiles

All aspects of fabric production, both synthetic and natural, use a range of chemicals at some stage in
the production cycle. From growing and cleaning the fibers, to dyeing and finishing the textiles, chemicals are
employed, including common chemicals such as sodium chloride (salt) and chlorine bleach. The environmental
impact of chemical usage in the industry is still a major concern, which only recently started to be tackled by
legislation and the chemical companies and textile manufacturers themselves. The contamination of water
systems by dye effluents is now being addressed in major industrial complexes, but is still a major problem in
parts of many countries such as India and Bangladesh. There has been a surge in the availability of eco-friendly
vegan fabrics that are the ideal combination of soft and sustainable, and many clothing brands are now opting
for them instead of using unsustainable eco textiles.” Plant fibers, also referred to as vegetable fibers, are
comprised mainly of cellulose and derived from the seeds or seams of cultivated crops. Hemp is fast growing,
has high yield and produces soft, long durable fibers. Flax fibers are equally durable, long, soft and flexible and
it is becoming increasingly popular because the fibers are thinner and easier to separate than hemp. Jute
produces a coarse and strong fiber that is less expensive but is not grown in Europe. It is commonly used to
make durable hessian cloth for carpets, bags and sacks. Chemical-free processes are effective and produce a
superior and sustainable fiber. The most widely fiber comes from the cottonseed pod. The soft and light staple
fibers attached to the seedpod are spun into yarn. The seedpod, also known as boll, contains shorter fibers that

are used in papermaking and cellulose acetate. The fibers are separated by mechanical means.®

Types of Eco-textiles
Eco-textiles have certainly become a major source of curiosity as we all strive to green our planet a
little more each day. Sustainable eco textile include the following: Abaca, Bamboo, Cervelt, Coir, Corn Husk,

Eco-Fi, Eco-Leather, Hemp, Henequen/ Sisal, Ingeo, Jute, Kenaf, Milk Protein, Modal, Natural Latex, Organic

% https://www.peta.org.uk/blog/forget-wool-eco-friendly-vegan-fabrics-are-the-future/.
® Rob Thompson. The Manufacturing Guides, Sustainable materials, processes and production. New York, NY 2013.
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Cashmere, Organic Cotton, Organic Linen, Organic Wool, Pina, Ramie, Recycled Nylon, Recycled Polyester,
Recycled Wool, Rush, Sea Cell, Sea Grass, Silk, Soybean Protein, Spider Silk, Tancel/ Lyocell and Wild
Nettle.” One of the natural non-toxic, harmless and most widely used textile is bamboo. There are over 1000
species of bamboo, which is a type of grass and grows from its roots. Bamboo quickly grows back when cut,
with most species maturing in 3-5 years. This amazing plant grows in both tropical and temperate environments
and is very hardy, not needing pesticides or herbicides to grow well.®2 Some facts about the sustainability of
bamboo are: It requires no pesticides or chemical fertilizers, it grows rapidly and is ready to harvest in 3-5
years, It rarely needs replanting, it sequesters carbon dioxide and is carbon-neutral, it produces more oxygen
than trees, it plays an important role in the balance of oxygen and carbon dioxide in the atmosphere, it requires
no irrigation, itis excellent for inhibiting soil erosion, it grows in a wide range of environments and its

production into fibers has lower environmental impact than other forms of fiber, especially synthetic ones.

Types of Sustainable Materials

Natural materials are materials that can be found in nature. They’re naturally occurring and can
generally be safely disposed of, unlike synthetic or man-made materials. Natural materials are generally
grown, like wood or cotton. They are materials that contain less harmful chemicals and are easier to
safely dispose of or reuse.

Renewable Materials are materials from renewable sources. Just because a material is natural, it
does not mean it is renewable. For something to be renewable, it must be able to naturally replenish
what is used at a rate that allows for the resource to be maintained not depleted over time. Many natural
materials are not renewable but materials that can be grown and re-grown or infinitely recycled, by
people or in nature, are considered renewable. Furthermore, the adoption of renewable materials aligns
with the growing awareness of the environmental impact of traditional manufacturing and consumption
practices. As societies worldwide strive to mitigate climate change and preserve biodiversity, the
demand for renewable alternatives continues to escalate. From eco-conscious consumers seeking
sustainable products to governments enacting policies to incentivize renewable resource utilization, the
momentum towards a renewable future is undeniable. Embracing renewable materials not only addresses
immediate environmental concerns but also fosters a culture of responsibility and stewardship towards
the planet for generations to come.

Harmless and Non-toxic Materials Many materials, natural and synthetic, are manufactured or
treated with harmful chemicals that have a toxic effect on people, animals, and the natural environment.
These substances can be harmful for a long time after the initial application and can cause problems with
the safe disposal of the material. Choosing non-toxic alternatives makes the material more sustainable,

even if it is man-made.’

" R.M Monroe. Guide to Green Fabrics, Eco-Friendly Textiles for Fashion and Interior Design. California, USA 2013.
8 https://econation.one/sustainable-materials/.

® https://climatesort.com/sustainable-materials/.
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Conclusion

Given this scenario of a polluting textile industry, the power to change and influence is in the hands of
everyone. The greening of the fashion industry is undoubtedly taking place, and a great deal of work is well
underway on all fronts: fiber production, textile dyeing, minimizing waste of energy and resources, and
addressing labor rights. However, the complexity and global reach of all the aspects behind fashion can be
daunting to contemplate. From a design or a consumer point of view, it is all too easy to feel helpless in the face
of such enormous issues such as ethical working practices and environmental problems throughout the
manufacturing chain. There are seemingly insurmountable contradictions within fashion but multiple solutions
to issues can be proposed which are appropriate to each level of action: by individuals, design teams, buying
team, corporate management, lobby groups, charities, educations and government departments, nationally and
internationally. If everyone feels more empowered, then reconciling the interest of fashion as business, fashion
for fun and individuality, decent livelihoods and the future of the planet may no longer be a paradox.
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Daxynmem 3a apm u ousaju, Eeponcxu ynusepsumem — Cronje

Omnuc Ha geJ10TO

Cranysa 300p 3a npTex mro Oeme Mpe3eHTHpaH Ha OBOTOAMIITHATA M3TI0XKOa Ha ,,ExcriepuMeHTaeH
opTex’, Koja ja opranusupa [pymTBOTO Ha JUKOBHH yMeTHHUIHM Ha Makenonuja - JJJIYM. Oaa roauna
nznox0baTa Oeme moceOHa MO Toa IITO ce OJpKa BO KykaTa Ha MO3HATHOT JIMKOBEH YMeTHUK bopko Jlazecku —
mTo Oelie u moceOHa MHCIUPAIFja 3a MCHE KaKo aBTop.

Wucnimpupana ox TBOpemTBOTO Ha Jlazecku, 0COOCHO ce OCBPHAB BO MCTPaKyBare HA OHA MITO OHIIe
HETOBHUTE TNPEOKYIMAllM BO TBOPEIITBOTO. Toa CEKako ce TeoMeTpHh3aluuTe, KyOHMCTUYKHTE eJIEMEHTH Ha
npeKpiIeHr GopMu BO U3pa30T, a TEMATCKU BO HETOBUTE MYpaJIH TOj ja MpUKaxyBa OopbaTa Ha MaKETOHCKHOT
Hapon Bo Bropara cBeTcka BojHa. OTTyKa MpOM3IIEroa M IIaBHUTE HACOKH 32 MOjOT LPTEX KOj LEJIOCHO TO
cienu u3paszor Ha Jlazecku, a Mak TEMaTCKH Ce OCBPHYBaM Ha HamuTe OOpOW BO JICHEUTHHIATa. A KOU ce
O0opOuTe Ha HAIIETO Bpeme?

Bo oBa neno e npukaxano ,,0pkameTo” mpea c€ Ha mianute, oOpa3yBanu nyre. Ha meBarta crpana Ha
LPTEXOT ce MPUKaKaHH Jy'e KOM Ce/laT, pasroBapaar, nujat kade u yxusaaT. Exna BooOnvaeHa cimka Kaj Hac
oco0eHo ToMery aJIMUHHUCTpaljaTa v eAeH KyIl BpaOOTeHH Jiyfe, urja riaBHa paboTa € 1a pa3roBapaar u Jia ro
TpOILIAT BPEMETO, OMJICjKU THE Ce HAjCOOJBETHUTE U HajI0o0puTe 3a oBe. MHOrynaTy Ha MilaguTe JIyre Kaj Hac
UM ce fgaBaarT noandu M KOMIUIMMEHTH JeKa ce J100pHu, BPEAHHU, TaJCHTHUPAaHHW, HO IO CEBO OBa ClielyBa
peuenunata ,,Bue He cte 3a oBae®. Kako na HuKoj koj caka Aa y4, 1a pabOTH U cO3/aBa, HE € COOJIBETEH 3a
opre. EnHocTaBHO Kako Ja TO HapyllyBa MHPOT M CIIOKOjOT Ha OHHME IpyruTe. 3aroa Ha LPTEXKOT ce
MPUKaXaHU JIyFe KOM CO CTalloBH r'o MPOTepyBaaT €IeH YOBEK KOj Ce Haora Ha JecHaTa CTpaHa a BO pakara
HOCH TOpOa MOJHA CO KHUTM Kako CHMOOJ Ha 3HaemheTo Koe ro mporepyBame onosne. Ilo oBue myre, kou Ha
HACHJICH HAa4HH TO OpKaaT 4YOBEKOT, C€ HaolaaT MCIPYKEHH paile KoM I'o TalKkaart o paMo — CUTE OHHE KOH Ha
eTe KyJITYpeH HauKH BeJaT JieKa € 100ap, HO TOKMY Toa € HajrojemMara MaHa.

TaxHo € mTo IeHelHaTa 6opOa Kaj HAC € Kako Ja I MpoTepaMe KBAJIMTETHUTE JIyfe, KaKyBajKu UM
KaKO C€ HEMOJO00HH MapTUCKH, KaKo HE ce MOTPeOHH 00pa30BaHu JIyl'e WiH, MaK, IMCKPUMUHUPA]KH I'H IeKa Ce

MJaad W TOKMY TOpaad Toa HE 3aciyXXyBaaT HHMKakBa maHca. CeTo oBa ce CiIydyBa HE MHCIEJKH JeKa,
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BIIPOYEM, TUE CE€ OHHUE KOU MOXKAT Jia I'd IIPOMCHAT HEIITAaTa Ha HOI[O6p0 M JICKa HHU CC ITOCJICaHA IMIaHCa 3a CI1ac

c€ JoJEeKa HE CH 3aMHHAT CHUTE.

“YOU DON'T BELONG HERE”

Year: 2024
Format: 50x70 cm
Technique: Crayon drawing on paper

Description of the work

It is a drawing that was presented at this year's exhibition of “Experimental Drawing” organized by the
Society of Fine Artists of Macedonia - DLUM. This year the exhibition was special because it was held in the
house of the famous fine artist Borko Lazeski - which was also a special inspiration for me as an author.

Inspired by Lazeski's work, | particularly focused on researching what were his preoccupations in his
work. It is certainly the geometrizations, the cubist elements of broken forms in the expression, and
thematically in his murals he shows the struggle of the Macedonian people in the Second World War. This is
where the main directions for my drawing came from, which completely follows Lazeski's expression, and
thematically I refer to our struggles today. And what are the struggles of our time?

In this work, the “chasing” of young, educated people is shown. On the left side of the drawing, people
are shown sitting, talking, drinking coffee and enjoying themselves. A common image in our country especially
between the administration and a bunch of working people whose main job is to talk and spend time, because
they are the most suitable and the best for here. Many times young people in our country are given praise and
compliments that they are good, hardworking, talented, but after all this comes the sentence “You are not for
here”. As if no one who wants to learn, work and create is suitable for here. It's just as if it disturbs the peace
and tranquility of those others. That's why the drawing shows people chasing away a man with sticks who is on
the right side and has a bag full of books in his hand as a symbol of the knowledge we are chasing away from
here. After these people who violently chase the man, there are outstretched hands patting him on the shoulder -
all those who say in a cultural way that he is good, but that is exactly the biggest flaw.

It is sad that today's struggle in our country is to expel quality people by telling them how they are unfit
for the party, how educated people are not needed, or by discriminating against them because they are young
and precisely because of that they do not deserve any chance. All this happens without thinking that in fact,
they are the ones who can change things for the better and that they are our last chance for salvation until they

all leave.
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HNPOI'PAMUPAIBE HA YMOT

UDC: 004.42:130.11 Ilpeeneoen mpyo

IIpod. a-p 3opan KpcreBckn

Daxynmem 3a exonomcku nayku, Eeponcku ynusepsumem — Cronje

Ancrpakr

Tpeba ma 3HAaeMe eka HAMIHOT YM € MOIITHE MOKEH, 0COOCHO aKo ro mporpaMupame ia paboTH 3a Hac.
HNmame MOK Oa ocTaHeme 3/ApaBH, HO O Taa MOK CE€ OTKa)XKyBaMe aKO IPECTaHeMe Ja BOIMUME IpHXKa 3a
3[IpaBjeTo, OJHOCHO aKO CME BO ITOCTOjaHa cOCTOj0a Ha aHKCUO3HOCT HMJIM HETaTUBHOCT.

Cute Hue cMe npudaTuie HEKOM HeTaTHBHU NPOrpaMH U CUTE BO cebe nMame cTpaB M HamHatocT. Ce
AO0JCKa HEC HAy4YMMC Oa I'M MCHYBaMC HAIIMTC BHATPCIIHU YBEpYBaiba, Ke JKHBeeMe CIIop€ HETraTUBHATa
Iporpama Ha pa3MHCIIyBamb€ - BO CTPECOBH, CTPAaBOBHU, Maku 1 OojiecTu. Hue cMe 0roBOpHH 3a CBOjOT KHBOT
W 332 MCHYBamb¢ Ha MOTPEIIHUTE HABUKK U MEHTAJIHU mporpamu. Kora ke HayunMme Jieka 3a Hamie JoOpo e 1a '
MIPOMEHUME CBOHTE YBEPYBamba, ’KUBOTOT K€ T€Ue OIMYIITEHO, 3IpaBO, XapMOHHUYHO M MEPCIEKTUBHO. 3aKOHOT
Ha MPUBJIEKYBakhe YKaXyBa JieKa TO MPUBJIEKYBaMe BO CBOjOT HBOT TOa BO IITO BepyBame. HammoT Mo30k e
MPUCTIOCOOEH J1a CO3/]aBa HABHKH U JIa C€ pa3BUBa BO HACOKA Ha MO3UTUBHHUTE MOXKHOCTHU. [TOBHCOKOTO HHBO
Ha CBECHOCT MOXE /1a ja IPOMEHHU aKTUBHOCTA HA MO30KOT.

Kayunu 360poBu: céecHocm, 3Haere, ym, yCnex, npoepamuparse, 30pagje.

MIND PROGRAMMING

Abstract

We should know that our mind is very powerful, especially if we program it to work for us. We have
the power to stay healthy, but we give up that power if we stop taking care of our health, that is, if we are in a
constant state of anxiety or negativity.

We have all accepted some negative programs and we all have fear and tension within us. Until we
learn to change our inner beliefs, we will live according to the negative thinking program - in stress, fear,
suffering and disease. We are responsible for our lives and for changing wrong habits and mental programs.
When we learn that it is for our own good to change our beliefs, life will flow in a relaxed, healthy, harmonious
and perspective way. The law of attraction indicates that we attract into our lives what we believe. Our brains
are hardwired to form habits and evolve in the direction of positive opportunities. A higher level of awareness
can change brain activity.

Keywords: awareness, knowledge, mind, success, programming, health.
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Bogen

HaydHno e gokakaHO Jeka MECITUTE, eMOIMUTE U yOeayBamaTa BiHjaaT Bp3 TEIOTO. YMOT Ha YOBEKOT
mocemyBa (pacmHaHTHA MOK, caMo Tpeda J1a To HacounMe KOH ahMPMAaTHBHUTE IIETH U aKTHBHOCTH.

Kaxo mrro sammmman Muano Kaky: J[Bete HajroneMy MUCTEPHH Ha IPUPOAATa CE YMOT U YHUBEP3YMOT.
Bo namrara ranmakcuja, Mneanunor [lat, mMa okoiry cTo MUIIHjapan SBE3AH, MPHOIIKHO FCTO TOJIKY KOJKY IITO
W3HeCyBa W OpOjOT Ha HEBPOHM BO HAIIMOT MO30K. MO30KOT Texkm camo 1,4 Kuimorpamm, a cemak e
HajKOMIUIEKCHHOT OpPraH Ha YOBEKOBOTO Teno. M mokpaj Toa mro Ha Hero ornara camo 2% oJl HamaTa BKyIIHa
eHepruja (MO30KOT Ha HOBOPOICHUHbaTa TPOIIX HeBepojaTHH 65% o eHeprujaTa Ha 6eOumbaTa), 1oeKa Typu
80% ox HaIIMTE TeHU ce KOAMpaHU 3a Mo30KoT. Ce MpolieHyBa JIeKa BO HAIIMTE Yepeny nMaMe CTO MUITUjapan
HEBPOHH, CO €KCIIOHEHIIMjaTHO TTOBEKEe HEBPOHCKH BPCKU M MATECKH.

MokTa Ha YMOT € roJjiema. Bucoxkara TCXHOHOFI/Ija U MHOBATUBHUTC NOCTUIHYBamba BO JOMCHOT Ha
MEMIIMHATA MOXKAT YIITE MOBEKE J1a ja 3rojeMar MOKTa Ha yMOT. KOpUCTEjk I CHUMKHUTE O] alapaTUTe 3a
MPU (ypen 3a cHHMame CO MarHeTHa Pe30HaHIMja), HAYYHUIIUTE Cera MOXKaT Ja TW YUTaaT MHUCIUTE ILITO
IUPKYIUpaaT BO HammTe Mo3ouu. McTo Taka, MOKaT Jja BMETHAT YHIT BO MO30KOT Ha MalMeHT KOj € HEeTO0CHO
napajqu3upad U Jia TO MOBp3aT CO KOMIjyTep, Ma Taka, MalMeHTOT MOXe caMoO CO MHCJa Jia MperyieayBa Ha
WHTEPHET, Jla YWTa M MUIIYBa EJIEKTPOHCKH IIOpaKHW, Ja Wrpa BHUICOWUTPH, Aa ja KOHTPOJIMpa CBoOjara
WHBAIMJ/ICKAa KOJHMYKA, J1a yMpaByBa CO amapard oJi JOMaKHHCTBOTO M Ja C€ CIY)KA CO MEXaHHUKH palle.
Hayununure cera omat Aypu W TofalieKy, TO TMOBpP3yBaaT MO30KOT CO €r30CKEJeTH INTO MOXAaT Jia ce
(uKcHpaar 3a mapanu3NpaHUTEe eKCTPEMUTETH Ha MalueHTuTe. ENeH neH, KBaJpuIulernyapuTe ke MoXKaT Jia
KMBEAT PEHCH HOPMAJTHU SKHBOTH

Bo knwrara ,Janunara Ha ymoT®, Muuno Kaky nuiyBa M 3a BpeMETO KOra YOBEKOT K€ MOXKE JAa
BMETHYBa BEIIITA4YKH CeKaBamba BO CBOjOT MO30K, KOM K& My OBO3MOXKAT JIa Y49 HOBH padOTH, J1a MaTyBa Ha
HOBH MECTa U JIa COBJIaJlyBa HOBHM x00uja. EnleH eH HaygyHunuTe Ou MOXKeTe 1a Co3/1ajaT ,,AHTEPHET Ha yMOT™
WJIM MpeXa O] MO3OIIH, BO KOja MUCITUTE M YyBCTBaTa K€ Ce MCIpakaaT eIeKTPOHCKY HH3 IeTHOT CBeT. Jypu u
COHHMIITaTa Ke Ce CHUMaaT Kako BHiea, 3a MOoToa Ja Oujar ,,MO304YHO-HCIIPATeHH  TPEKy HHTEPHET.
TexHOIOrMjaTa, KCTO TaKa, OM MOXeNa 1a HU Jajie MOK J1a ja 3rojleMHUMe HAIATA HHTEIMIeHIHja .

YoBeKOBHOT yM € KaJapeH 3a cé... 3aroa INTO Cc€ € COJAPKAaHO BO HETO, IeJI0TO MUHATO, Kako |
uaHuHATA, ToTeHImpan nucarenoT [lozed Konpaa. Kako mro 3abenexan eneH ¢pmino3od, 90BEUKHOT MO30OK €
,[IPEJBUIyBaYKa MallliHA", & HAjBAXKHOTO HEIITO IIITO 'O MPABU € CO3/IaBaheTO HA UTHHHATA.

H-p Hanuen ['mnbepr, ncuxonor Ha Xapeap/, Hanuinaiz: HajroineMoTo 10CTUrHYBamke Ha YOBEKOBHOT
MO30K € HEeroBaTa CrocoOHOCT Jla 3aMHCIIM NIPEJMETH U CITydyBama IITO He MOCTOjaT BO JIOMEHOT Ha PEaHoTo,
a TOKMY OBaa CIIOCOOHOCT HU OBO3MOXKYBa JIa pa3MuciiyBame 3a uiaHuHaTa. [IpBo, criocobHOCTA J1a ce SUpHE BO
WIHUHATA HOCH OTPOMHHU €BOJIYILMCKU MPUIAOOMBKH, KaKO M30ErHyBame I'palJIMBIM M NPOHAOrame XpaHa U
naptHep. Bropo, Toa HH OBO3MOXKyBa [1a M3JBOMME HEKOJKY Pa3IMYHU WCXOOW W Ol HUB Ja T0 oadepemMe

Haj 100pHUOT.

! Bumu moommmpmo Bo: Muuno Kaxy, Honunama na ymom (Cxomje: Apc Jlamuma, 2019).
2 HUcro., c1p. 24.
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JIyreto mopaay roneMuHaTa Ha CBOjOT MO30K, CIIOCOOHH C€ Ja Pa3MHCIyBaaT 3a CBOUTE MpOOIeMH,
MOBTOPHO Ja TH MIPOKMBYBAaaT MUHATUTE HACTAHU WJIM, TIaK, 1a TH MIPEABUAAT HAjJIONINTE MOKHH CUTYaIlHH BO
VIHHHATA .

Toa ykakyBa /ieka 4OBEKOBaTa CBECT MMa CIIOCOOHOCT J1a TH TPEIBHUIN NEPCIEKTUBUTE HA HIHWHATA U 1A
ja TIpeoleHH NPUYMHCKO-TIOCIeINYHAaTa BPCKAa IPOW3NIE3eHAa O MHHATHTe HacTaHd. CHMyIUpameTo Ha
WJAHMHATA CO TOMOII Ha JIGKIMUTE OJf MHUHATOTO € OCHOBHATa MPHYMHA TOpagu Koja JyreTo craHaje

HWHTCIIMICHTHH.

1. Kako ke ce pa3BHBa HEBPOHAyKaTa BO HHUHA?

Crnopen Muuno Kaky, BO MOMEHTOB, BO HEBpOHAayKaTa ce CIpOBeAyBaarT ToyieM Opoj 3Ha4YajHH
EKCHEpUMEHTH WITO TEMEJIHO IO MEHyBaaT MEJOKYyITHHOT HaydeH mnej3ax. Co momomr Ha cuiata Ha
CJICKTPOMArH€TU3MOT, HAYYHUIIUTC C€Ta MOXKAT 1a HABJIE3aT BO MUCIIUTC HA J'nyCTO 3a Oa ' UCTpaxar, MOXXaT
Jla WCIpakaaT TeJelmaTCKH IOpaKd, TeICKUHETCKH Ja yIpaByBaaT cO MpPEAMETH INTO ce HaoraaT BO Halla
Onmu3MHA, Ja CHUMaaT ceKaBama, a MOXeOM W Ja ja 3rojieMarT HaliaTa WHTeNureHnwja. BepojaTHo
HajHerocpeHaTa 1 HajupakTHYHATa IPUMEHA Ha OBHE HOBHM TEXHOJIOI'MH € HEIITO IITO HEKOTrall OUI0 CMETaHO
3a 0€3HaIeKHO HEBO3MOXKHO — TEJIeTaTHjaTa.

Cera Tenenaryjara € NpeaMeT Ha HHTEH3UBHU UCTPa)KyBarba Ha YHUBEP3UTETUTE HU3 CBETOT, KaJI€ ILTO
HaYYHUIUTE BEKe MMaaT MOXKHOCT Jla KOPHUCTAT HANPEIHHM CEH30pHW 3a YMTame MOCeOHH 300pOBHU, CIHMKU H
MHCIH OJ] MO30KOT Ha Jiyfero. OBa 61 MOXeJo Jja ro MPOMEHN HAYMHOT Ha KOj KOMYyHUIIPaMe CO JKPTBUTE O
MO30YEH ylIap M JPYTrUTe HEcpeku, Jiyfe KOW OcTaHaje ,,3apOOeHHM BO CBOUTE Tesa, 0€3 MOXHOCT Aa T'H
HCKa)XKaT CBOMTE MUCIIM, OCBEH CO TpelKame. Tesenaryjara, MCTO Taka, MOKE TEMEJHO J1a IO CMEHH HaYMHOT
Ha KOj Ke KOMYHHIHpaMe CO KOMIjyTepUTe M HaJBOPEIIHUOT cBeT. BeymHoct, Bo HeogaMHemHuTe ,,ClenHu
NEeT MpeIBUIYBama‘, CoO KOM C€ MpeIBUAYBaaT IET PEBOJYLHOHEPHH OTKpUTHja IUTO OM Tpebano nxa ce
0CTBapaT BO CIEAHHUTE MET roAuHM, Hayunuiute o MIBM TBpaar jneka ke OupeMe BO MOKHOCT YMCTBEHO Jia
KOMYHHIIIpaMe CO KOMI[jyTEepUTe, BEPOjaTHO 3aMEHYBajKM TO TJIyBYETO W TIJlacoBHUTE KoMaHmu. OBa
mojpasoupa JIeka Ke ja KOpUCTUME MOKTa Ha yMOT 3a Ja Teie)oHHpame, Ja TH IUlakaMe CMETKHTE IMPEKy
KpCAUTHU KapTUYKH, 1a BO3UME aBTOMOGI/IHI/I, Jla 3aKaXyBaM€ COCTaHOIIU, Ja KOMIIOHHUPaMeE YGaBI/I CI/IM(i)OHI/H/I,
Ja cozmaBaM€ YMCTHHUYKHU A€j1a UTH.

Co nmomont Ha EKOTI" (enekTpokopTHKOrpaM) BepojaTHO Ke Oujie BO3MOKHO Jia Ce pa3roBapa IeIOCHO
Tenenarcku. Mcro Taka, KPTBUTE OJl MO30YHH YAapH, KOM C€ IIEJOCHO Mapaju3upaHd, Ke MOXKaT Jia
,,300pyBaaT* IPeKy TIACOBHH CHHTHCAj3EPH IITO ja IIPEMO3HABAAT MO30YHATA IIeMa Ha MoCeOHHTE 360poBH”.

Hayunuite ol yHUBEp3HUTETOT ,,bpayH* co3nane MUHMjaTypeH unn HapedeH bpeunrejT-Mo3o4dHa nopra,
KOj TpeKy JXUIM T0o ToBp3aje co Kommjyrep. bpewHrejrT ja oTBopa BpaTara KOH HOBHOT CBET Ha
HEBPONPOTETHKATA, OBO3MOKYBajKH U Ha Mapaju3upaHara JIMYHOCT J1a TH JBKH BEIUTAYKUTE EKCTPEMHUTETH
co nomoul Ha yMOT. OCBeH Toa, Toa My OBO3MOXYBa Ha MAallMEHTOT AWPEKTHO Aa KOMYHHLHMpPA CO CBOHUTE

cakanu. [IpBata Bep3uja Ha oBoj uun, TectupaHa Bo 2004 roguna, Oemie Iu3ajHUpaHa Taka INTO

® Dzo Dispenca, Ostvari svoje neogranicene sposobnosti (Beograd: Leo commerce, 2018), str. 27.
* Muuno Kaky, mar. gemno., ctp. 101.
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napaau3upaHaTa JHIHOCT MOXKEIe 1a KOMyHHUIIMPa co IPeHoceH KoMmjyTep. Hackopo moroa, oBue manueHTn
cypdaa Ha HHTEPHET, YNTAa U MUIITYBaa €JIEKTPOHCKH ITOPAKH ¥ T'M KOHTPOJIMPAA CBOMTE WHBAIHMCKH KOJTHUKH,
noteHuupa Muuuno Kaky.

[To3naro e mexa xocmosoror CtuBeH XOKHHT KOMYHHITHPAJ NPEKYy HEBPOIPOTETCKH ype[ NMpHKadeH
Ha HeroBute oumna. Cnuarao Ha EEIL', Toj MoXen 1a TH MOBp3e HETOBUTE MHCIH CO KOMIT)YTEp, OAPKYBajKH TO
Ha TOj HAYMH CBOjOT KOHTAKT CO Ha/IBOPEUTHHOT CBET.

Jo cpenmnata Ha BEKOB, OM MOXXENO /Ja CTaHEe BOOOWYACHO N1a KOMYHHIIHpaMe CO KOMIIjyTepuTe
IUPEKTHO MpeKy yMmoT. CuTe ypenu IITO M KOPHCTHME 3a Ja KOMYHHIMpPaMe CO KOMIjyTepHuTe (TIIyBYETO,
TacTaTrypara WTH.) OM MoOXKene Ja ucuezHaT. Bo maHWHa, HUE €IHOCTABHO K€ MOXKEME Ja JaBamMe YMCTBEHH
KOMaH/IM, a HAIIUTe *eJIOM THBKO Ke OMIaT MPEHECeHW OJi MaJld YMIIOBH CKPUEHU BO OKojiMHaTa. Jlomeka
celMMe BO HAIIUTE KaHIEeNapuH, Kora ke oJMMe Ha MpOoIIEeTKa BO MapK, Kora Ke pasrieyBame H3JI03H, WIN
Kora eTHOCTaBHO ke 0JMopaMe, HalIMOT yM OM MOJKeI Ja 3aeMOJIEjCTBYBa CO rojeM Opoj CKPUEHU YMIIOBU CO
KOM YMCTBEHO Ke T'M peryjupaMe Hammure (pUHAHCHMHU, Aa KynuMe OWIETH 3a TeaTap WIH Ja HallpaBuMe
pe3epBaiuja, cmeta Muuno Kaky.

Cornenbute ce Jieka BO JEHCHUUTE IITO CIEAyBaar, MOKTa Ha HEBpPOJOTrHjaTa OM Moxela eKCTPEMHO
Jla ce 3rojieMu. TeKOBHOTO MCTpPaKyBame € Ha MparoT Ha HOBH HAayYHH OTKPHTHja KOM HajBEpOjaTHO Ke HE
ocraBar 0e3 31uB. EfieH fieH, MoxeOu co MOKTa Ha yMOT PYTHHCKH K€ yIpaByBaMe CO MPeMETUTe OKOy Hac,
ke mpe3eMaMe cekaBama, Ke JIeKyBaMe JYIIEBHHM OOJeCTH, Ke ja MmoJoOpHMe Haliata WHTEIHIeHIHja, Ke TO
pa3bepemMe MO30KOT HEBPOH IO HEBPOH, K€ CO3JaZieMe pPEe3epBHH KOIMHMM HAa MO30KOT M TEJIEMaTCKH Ke

’ ’ 5
KOMYHHULIUpaM€ Merce6HO. CseroT Ha HJHHUHATa KC 6I/I,Z[€ CBCT Ha YMOT .

2. TpaymaTcKku cioMeHH

CuTe HUE CMe POJICHH CO OJPE/ICHU CITOCOOHOCTH MPOTrpaMUpPaHH BO HAIUTE T'€HH U CTPYKTypara Ha
HAIIMOT MO30K. Ho, Toa Kako ru opraHu3upaMe HalIUTE MUCIH U UCKYCTBA 32 Jia ja CUMYJIUpaMe HIHHHATA €
HEINTO ITO € IEJNIOCHO MOJ Halia KoHTpoja. HaydHo e JokakaHo Jieka HEpBHUTE MPEXKH MpETCTaByBaaT
30UpKH OJ] HEBPOHHM KOM TMOCTOjaHO CE MPEMOBP3yBaaT M T'M 3ajaKHyBaaT CBOMTE BPCKH, OTKAKO Ke Haydar
HEKOja HOBa 3a/1a4a.

Co HOBHTE HCTpaKyBama Ha MO30KOT, €/[Ha padoTa CTaHyBa ce I0jacHa: KOra y4W, CaMHOT MO30K ce
MeHyBa. Mako OpojoT Ha MO30YHH KIIETKH BO KOPTEKCOT HE CE 3roJIeMyBa, CEKOjIaT Kora ke Hay4duTe HeKoja
HOBa 3aJlaya BPCKUTE TOMely HEBPOHUTE Ce MEHyBaaT. YUYEHETO CYIITHHCKH ja MEHyBa CTPYKTypaTra Ha
M030K0T. OBa ja OTBp/yBa crapaTta noropopka: Co BexOame JI0 COBPIIEHCTBO. Y CIIEXOT HE MPOU3JIETyBa OJf
BHCOKAaTa MHTEJIUTCHIIN]ja, TYKY O CIIOCOOHOCTA JIa ¢€ OJIJI0XKH Harpasara.

AJHINITajH Kaxas: ,,BUCTUHCKHUOT 3HAaK Ha MHTEJIMI'CHIIMjaTa HE € 3HACHETO, TYKY MMaruHamnujara. Kaj
AjHIITajH QaHTa3upamETO 3HAYEIIO ypUBamkHe Ha OeAeMHUTe Ha MTO3HATOTO M Xpadpo BIIETyBame BO JOMECHOT Ha

HEMO3HATOTO .

5 HUcro., cTp. 413.
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IToxpaj mocBeTeHocTa M HamopHaTa padoTa, HEONXOAHO € YMOT Aa ro IpOorpaMupamMe CO MO3UTHBHHU
MUCIHU U J1a BepyBaMe JeKa Ke IOCTUrHeMe ycnex. Hamnero pasmuciyBame, HAIIETO OJHECYBamkbe U HAILUTE
YyBCTBA ja IpaBaT HalllaTa JIMYHOCT.

Emorute ce TeCHO MOBp3aHU €O MHUCIUTE. AKO Ha €MOLIMOHANIEH IUIaH C€ YyBCTBYBaMe HECUTYPHO U
pa3HEeOUTEHO, TOTall TTO3UTUBHOTO MUCIEHE Hema jaa Bpoau co mion. Cropen Emmon Tejmop: ,,Mucnute ce
MOBP3aHM CO cplieBaTa KoxepeHTHOcT. CamaTa MOMHCIA HA HEIITO TaXHO, 3J0KOOHO MM HAaCHJIHO, camara
MOMHCIIA HAa JIMYHOCT Ha KOja CME€ M JIYTH MPEeIN3BUKYBa HEU3EAHAYCHO M HEJOCIEAHO CpLeBO ycTpojcTBO. Co
JPYTH 360POBH, MECIIUTE CTAHYBAaT IPeBECHH BO eMomu . Kora cMe IpeoKymHpaHH CO JIOLIM HCKYCTBA O
MHHATOTO WJIM CO IMECHMMU3aM IJICJaM€ Ha HJHWHATA, TOrall ro CrnpedyBamM<c HAIICTO 6I/ITI/I€ Ja CC€ BpaTu BO
paMHOTeXka.

EBonynujara HE ro Jana 9yBCTBOTO Ha CTpaB CO MPUUMHA, 32 Ja N30eTHyBaMe O/Ipe/IeHH HEllTa KO ce
omacHu 3a Hac. Kaj Hac eBoyiyupano 4yBCTBOTO Ha Oo0Jika OWJEjKM TOa HM TOMOTHAJIO Jla OICTaHEME BO
oracHara cpenuHa. boikara He mpeaynpemyBa 3a OMacHOCT, HU KaKyBa Kora Tpeba Jia ja TprHemMe pakaTta ol
KeIlKaTa PUHTJIA, WM Jia IPEecTaHeMe Ja TpuaMe CO MIMHAT Thyxa. [ TaBHHOT mpobiieM € Kora TPEeMHOTY ce
(hoxycrpame Ha eMOITMOHATHATA OOJIKa U )KHBEEME CO Tpaymara.

Tpaymara He e cocToj0a 011 KOja HUKOTAIl HeMa Jia ce 0CTI000IuMe, TYKy OOITHO JKHBOTHO MCKYCTBO CO
Koe Mopa na ce coounme. Ilopaam mokuBeaHWTe TpaymMH O IETCTBOTO, YOBEKOT € MOCTOjaHO BO (a3a Ha
XHUIepOyaHOCT, OHAEjKH CTpaByBa JIeKa JIOIIUTE UCKYCTBa OM MOXKeJle Ja My C€ ITOBTOPAT.

ITocTojaT MHOTY KHUTH BO KOH C€ HariacyBa IOBP3aHOCTa IIOMery yMOT U TeJoTo. Enen ox nuoHepure
Ha TakBaTa JuTepartypa e A-p I'abop Mare. Toj Bo kuurara ,,Kora tenoro Bemu He™ 300pyBa 3a TOa Kako
eMOLIMNTE, KaKBH IITO C€ JyTHHATa U Tarara, BIMjaaT Ha PU3MKOT of noOuBame pak. Cropes Hero, ,,Tpaymara
€ MCUXMYKa paHa Koja € HEeJOBOJHO 3apacHara“. /[-p Mare mpemopauyBa MNOTIONHO 4YyBCTBYBam€ Ha
UCKYCTBOTO ILITO CME€ 'O MPOXKMBEAIEe W IOTUCHAJE BO CBOjaTa MOTCBECT. Ipeba ma 3HaeMe AeKa OTKaKO
MPaBUIIHO K€ TW OCO3HAaeMe W paspeliuMe CBOMTE OOJHH €MOIMH, THE MOCTENEeHO Ke MCUe3HaT O] HallaTta
cBect'.

3a4eTHUKOT Ha aBaHrapaHata JUCHOUIUIMHA ITO3HAaTa KaKo HCI/IXOHeBpOI/IMYHOJ'IOFI/Ija, JOKTOp KCH)II/IC
[lept, BO cBOjaTa KHHTa ,,MOJIEKYJIH HA EMOIMUTE " ja 00jacHyBa MOBP3aHOCTa HA YMOT CO MIMYHHOT CHUCTEM U
JieKa HepaspelleHnTe eMOIMU ce TPUYrHA 3a pa3Hu Oosectu. [lepT moTeHIMpa JeKa HalIUTe pa3ovyapyBama,
HEYCIIeCH, JbYOOBHH Makd W TPayMH C€ KOHIEHTPUPAHHU BO ,,ja30IHMTE TOYKH' O] HAIUTE TEJICCHH TKHBA U
KeMCKH crcTeMH. Hej3MHUOT cTaB € JieKa TeNoTOo CIyIa c€ ITO yMOT 300pyBa.

Tpaymata He € JOIIOTO IITO BU C€ CIYYHJIO, TYKY TOa IITO CE CIydyBa BO Bac, KAKO pe3yiITaT Ha Toa
IITO BH C€ CIY4YWIO, HoTeHnupa I'abop Marte.

Mucnute TH co3gaBaaT 4yBCTBaTa, a UyBCTBaTa T'M MOTTUKHYBaaT muciute. KoJKy eMOUnOHaIHHOT
KOC(QHIMEHT Ha OApENEH HACTaH BO HAIIHMOT XHBOT € IOTOJIeM, TOJKY CIIOMEHOT OJ TOj HAaCTaH yM ke Ouze

MOTpacH. Ha TOj HAa4Y1H, BO HAIIMOT YM CC CO3daBa ):[O.]'II‘OTpajHOTO IIOMHCLC.

® Eldon Tejlor, Programiranje uma (Beograd: Leo commerce, 2015), str. 171.

" Buzu mozeranso Bo: ['aGop Mare, Koea menomo eenu ne (Cxorje: Tpu, 2022).
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[IperomeMoTo MOMHEHE MOXE /1a TIPEIU3BHKA /1a TH IOMHUME U CUTE Heycriecu u 0oiku. ['enor HP2b
BIIMjae Bp3 MOMHEHETO. JloOpo MOMHIME HACTaHM IITO CE MOBP3aHM CO HEKOja cuiHa emoruja. Hayunwummre
OTKpHJIe JieKa mocTojart aBa Bakau rena: [[PEb-aktuBaTop (mTo ro ctuMysmpa co3/1aBameTO HOBH BPCKH Mery
Hesponute) u L[PEb-motucHyBaud (mTo ro cmpedyBa CO37aBambeTO HAa HOBH cekaBama). ['enor L[PEb-
MMOTHCHYBA4 € Kako (puiaTep mITo T¥ YUCTH HenoTpeObHuTe nHpopmannu. Ho, ako HeKoe cekaBame € MOBP3aHO
CO CHJIHA €MOIlfja, Toa MOXKe WM na To orctpanu reHoT LIPEb-moTicHyBa4, niam na ro 3rojieMd HHBOTO Ha
renot LIPEB aktuBarop.

Hayununure mpoydyBaar oxpeneHH JIEKOBM INTO OM MOXeJe Ja HU TH W30pHUIIAT TPayMaTCKHUTE
CIOMEHH INTO IMOCTOjaHO HE TMPOTOHYBaaT W He Bo3HemupyBaar. Bo 2009 romunHa, XONaHACKM HAyYHHUIIH
npenBoacHU oA aA-p Mepen Kunt, o0jaBuja Jeka OTKpuiie HOB HAUMH Ha yrnoTpeda Ha eACH cTap JICK, HapeueH
,,[IPOIIPAHOJION IITO MOXKE Jia JeJCTBYBa KaKo ,,4yJIOTBOPEH JieK™ 3a yOIaKyBame Ha OOJIKMTE IOBP3aHH CO
TpayMaTcKu crioMeHd. Kako mTo TBpIU UCTPaKyBamkETO, JIEKOT He (PYHKIMOHUPA Taka IITO CO3/1aBa aMHE3Hja
IITO IOYHYBa BO OJIPEIEH MOMEHT Off BPEMETO, TYKy ja MpaBH OoJIKaTa MOMOJHOCINBA, U TOA CaMmo 3a TpH
JCHAa. Osa OTKpUTHUEC NPCAU3BHKA I'OJIEMO MEAUYMCKO BHUMMAHHUC, BO CBCTJIMHATa Ha I/IJ'IjaI[HI/IHI/ITe J]yfe KoHu
ctpanaar ox IITCH (mocrrpaymaTcko crpecHO HapyliyBame). Co OBOj JICK, CHUTE, IMOYHYBAjKU OJI BOCHUTE
BETEpaHH, 1a Ce J0 KPTBUTE Ha CEKCyallHa 3JI0YNOTpeda U y>KaCHHTE HECPEKH, HABUIyM YyCIeBaje Ja HajuaT
OJIECHYBaW-¢ Ha HUBHUTE CHUMITOMHU. MMale eTMdapu KOM HE ja OCHopyBaa HeroBata ¢(eKTHBHOCT, HO Ce
JyTea Ha caMara ujeja 3a JieK 3a 3a0opaBame, 3aToa IIITO cekaBamara M0CTojaT Co HeKoja Iell: 1a He HayJdaT Ha
JIEKIIMUTE Of )KUBOTOT. Jlypy M HeTpujaTHUTE CIOMEHH, BEJIaT THE, CIYXaT 3a HeKoja rmoroyiema 1iei. JIekoT He
noou momapmka ox llpercemarenckuor coBer 3a Omoermka. [-p [ejsumg Marnyc ox Llenrapor 3a
OmoMeMIIMHCKA eTHKa Tpu YHmBepaureToT ,,CreHbopa, Bemu: ,,Hammre packuHyBama, HAIIUTE BPCKH,

o
KOJIKY U Ja ce OOJIHH, CelaK yuuMe OJ OBHE MCKycTBa. Tue He nmpaBat nmogoopu myre .

3. 3akaHa o1 HanpeAHATA TeXHOJIOrHja

Hayunute nmocTurHyBama W TEXHOJONIKMOT HAMPEIOK MOXAT Ja WM IIOMOTHAT Ha IYyreTo BO
pelaBambeTo Ha er3uCTeHLUjaIHUTEe NpoOIeMH MOBp3aHM co (MHAHCUMTE, 3/IpaBjeTo W HezHaeweTo. Ho,
HayKaTa MOXE Jia TIpeIM3BUKa 3aKkaHa o]l yrmorpeda Ha COPUCTUIMPAHH OpYXja 32 MAaCOBHH YHHUIITYBama.
BucokuTe TEXHONIOTHU MOXAT Jla TIPUJIOHECAT BOjHHUTE Jia Ouaar ymre npoOpyTanHu. HYoBEKOT € KajgapeH 3a
0JIaropoiHK JIOCTUTHYBama M XyMaHH JgjcTBUja. Ho, MCTO Taka, HEKOW Jyl'e BO CBOjaTa IMOTCBECT KpHjaT
MOPHBH 32 HACHJICTBO, 32 JIECTPYKIIMja U 3a MIOBPEAyBabe Ha JIPyTHUTE.

Enen on ocHoBaunTe Ha xoMmmnanujata ,,Can xomijyrepu, bui [loj, Hanumian enHa npean3BUKyBadKa
cTaTja, BO KOja ja KPUTUKYBa CMPTHATA 3aKaHa CO KOja ce COOYyBaMe OJ HallpeJHarta TexHojoruja. Bo eana
cTaTuja, BO MarasuHoT ,,Bajapa‘, co mpoBOKaTHBEH HACIOB: ,,Ha HIHHHATA HE CME U TIOTPEOHU ™, TOj MUIITyBa:
,,HaIlmTe HaJMOKHHM TeXHOJOTHX Ha 21 Bek — poOOTHKATa, TEHETCKHOT MHKCHEPUHT U HAHOTEXHOJIOTH]aTa, ce
3aKaHyBaaT Ja TH HalpaBaT JyfeTro 3arpo3eH Bua“. OBaa mpean3BHKyBadka CTaTHja TO CTaBa IOJ 3HAaK

npamajiHuK MOPaJIOT Ha CTOTULU MOCBCTCHU HAYYHHUIM KOU HAITOPHO pa60TaT BO CBOUTC J'Ia60paT0pI/II/I 3a Ja

8 Muuno Kaky, nur. gerno., ctp. 175.
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MMOCTUTHAT BPBHU JIOCTUTHYBamka BO Haykara. Toj ja ocriopyBa CyIITHHATa HA HUBHUTE HCTPAXXyBamba, TBPEjKU
JieKa NpUuAOOMBKUTE Ol OBHE TEXHOJOTUHU C€ BO rOJIeMa MEpa 3aCEHETH OJf OTPOMHUTE 3aKaHU IITO THE T
IIPETCTaByBaaT 3a YOBELUTBOTO. 1pH O HAIIMTE KIYyYHH TBOPOM, Ha KpajoT Ke Ce CBPTaT NPOTUB HAc —
npenynpenayBa Toj: - Exen nmeH, Bupycute MOoOMEHH cO OWOWH)KEHEpPHHI OW Mo)kene ga wn3beraar on
nabopaTopuuTe W Aa NPEeAU3BHKAaaT IIyCTOLI BO CBETOT. 3aToa IUTO OBUE >KUBOTHU OOJUIM HE MOXETe
MOBTOPHO Ja TH 3apo0uTe, THE OM MO>Kee HEKOHTPOJIMPAHO /1a Ce Pa3MHOXKAT | Ja MPeJU3BUKaaT CMPTOHOCHA
YyMa Ha IJIaHeTaBa, [0JIoNIa U O OHAaa IITO Biajeelia BO CpeIHUOT BeK. buorexHonorujata Ou Moxxena Iypu u
Jla TO CMEHH TEKOT Ha YOBEUKaTa eBOJIYLHja, CO3/IaBajKH ,,HEKOJIKY MOCEOHH U HEeeTHAKBU BUAOBH... KOU OH T0O
3arpo3uiie MOMMOT 32 €THAKBOCT, IITO MIPETCTaByBa CYLITHHCKA OCHOBA Ha HallaTa IeMOKpaTuja‘.

- Enen nen, poboTHTe Ke ja mpe3eMar KOHTpoJaTa U Ke TO 3aMEeHAT YOBEIITBOTO. THe ke cTaHaT TOJIKY
WHTEJIMTeHTHH, IITO €JHOCTABHO K€ r0 OTTypHAT YOBEIUTBOTO HacTpaHa. Hue ke octaHeMe Ha €BOIYTHBHHUTE
MapruHu. ,,Lo60THTE, BO HUETHA CMHCIIA, HeMa Ja OuaT HamM JAera... AKO ocTaHaT Ha OBOj MaT, YOBEIITBOTO
Ou MoJkesIo Aa ce 3aryou”, numrysa bun [loj.

Toj TBpaM Jeka OMacHOCTUTE KOU TIOCTOENE BO YETUPUECETTUTE ToAMHH Ha 20 BeK, Kako mocienuia o
CO3/1aBamkb-E€TO HA aTOMCKaTa 6oM0a, ce HUIITOXKHHU BO CHOpenda co OMAaCHOCTUTE KOM MOXAaT Jja MPou3je3ar ol
oBue TpHu TexHojoruu. CurypHo, npusHasa Lloj, oBue TexHomoruu Ou MOXKeNe 1a JOHECAT OJIECHYBAIE 3a
HEKOM CTpajama, riaenaHo Kparkopouno. Ho, Ha gonr pok, mpuaoOuBKHTE ke OUaaT 3aceHeTH o] (PaKTOT MITO
THe OM MOXele 1a IpeIU3BHKAaT HaydeH ApMare[oH, KOoj O6M MOXeN Ja OHie NPEeCyNeH 3a YOBEIITBOTO'.
[loyprenTHa e 3akaHata o OMOTEXHOJOTHjaTa, Kaje MITO HOCTOM pealHa OMACHOCT O]l MUKPOOPTraHU3MMTE,
Kou Ou MoxKere fa n3beraar off 1abopaTopuuTe.

Cenak, kako 1o numysa Muuno Kaky Bo kaurata ,,Jinnunara nHa ymot™: [ maBHaTa 3akaHa co koja ce
COOUYyBaMe O]l TEXHOJIOTHjaTa — OHaa IITO yOuiIa MIJIMOHU Jyfe, He ce yOMCTBEHUTE POOOTH MU MOIYyACHUTE
HaHOOOTH KOM HM3JIEeryBaaT O]l KOHTpOJa, TYKy TOa € HAIIMOT HE3IpaB XKMBOTEH CTWJI, KOj CO3[a/le PEUUCH
SIUIEMUCKY HUBOA Ha aujadeTec, AcOennHa, CplieBU 3a00/1yBamka, pak UTH. A oBa € nMpo0JIeM KOj CaMHUTE CH T'O
npenu3BrKyBame. Kako u ja e, cyaOWHaTa Ha YOBEIITBOTO MOXE Jia CE COOYM CO OYMIJIEJHA MOXKHOCT 32
HETOBO CaMOYHHINTYBame. Mako ByJIKaHCKHTE epYIIHU M 3eMjoTpecuTe OM Moxene Jia Oupat QaranHu 3a
YOBEIITBOTO, HAIIIMTE HAjTOJIEMH CTPABOBH OM MOJKENE Jia C€ OCTBapaT MPEKy KaTacTpo(u Mpeau3BHUKAHH O]

YOBEKOT, KaKO IITO C€ HyKJICAPHUTE BOJHU WIIM BUPYCHUTE TOOUEHH CO OMOMHKEHEPUHT.

3akaydox

[lo3uTHBHOTO MporpaMupame Ha YMOT € OCHOBAa Ha JyXOBHOTO HallpelyBame. AHTHYKHOT (hrio3o¢h
JeMokpuT uMa KaxkaHo: ,,JIyfero moBeke co BexxOame cTaHyBaaT A0OpH, OTKOJIKY HITO CE TaKBH BO HHBHATa
npupoaa”. Tpeba na ce ¢okycupame Ha OHa IITO € J0OPO BO CEralmHOCTa, OTKOJIKY Jla c€ MPEOKyIHpame Co
OMACHOCTHTE IITO JAEMHAT BO MIHUHATa. KiyyHo € na cme OGiiarojapHy 3a OHA INTO HU YCIEBa BO JKUBOTOT,

MCCTO Ja €€ OCCAHYBaMC CO OHA IITO TPrHajlo HAOIAKY.

9 HUcro., cp 410.
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Kaxko mrro manmumain Hamoneon Xwui: ,,HamecTo ma ce TprkuTe 3a JOMUTE pabOTH KOM OM MOXKele aa
BHU C€ CITydaT, CeKOjTHEBHO TIOMHUHYBajT€ HEKOJIKY MIUHYTH HaOpOjyBajKu T OHHE TOOpH pabOTH KOU Ke BU Ce
cllyyaT HapeIHHUOT JCH, HapeIHaTa Helesla, HapeJHUOT Mecell, HapenHara roauHa. Jlogeka pa3MuciyBare Ha
HUB, K€ ce BUANTE ceOecH KaKko MpaBUTe TUTAHOBH 32 HUBHO OCTBapyBame. Ha Toj HaumH ke co3mazere HaBHKa
Ha ONTUMH3aM ™.

Bor HE napyBan co MOXHOCTa CBOJOT YM Jla [0 IPOrpaMUpaMe CO KPEaTUBEH U ITO3UTUBEH MEHTAJICH
craB. O HAIIMOT MEHTAJICH CTaB 3aBUCH JAJIM K& CE€ MPHUCIIOCOOMME Ha OKOJIHOCTHTE, K€ Ce pa3BHBaMe U

HaATpaxyBaMe Wi, MaK, K€ ce yHa3alyBaMe, ke CTarHupaMe U Ke ce AUCXapMOHH3HpaMe.

Conclusion

Positive programming of the mind is the basis of spiritual advancement. The ancient philosopher
Democritus said: “People become good more by practice than they are by nature.” We should focus on what is
good in the present rather than preoccupying ourselves with the dangers that lurk in the future. The key is to be
grateful for what works in our lives, instead of obsessing over what went wrong.

As Napoleon Hill wrote: “Instead of worrying about the bad things that might happen to you, spend a
few minutes each day listing the good things that will happen to you next day, next week, next month, next
year.” As you think about them, you will find yourself making plans to make them happen. That way you will
create a habit of optimism.

God has gifted us with the opportunity to program our mind with a creative and positive mental
attitude. It depends on our mental attitude whether we will adapt to the circumstances, develop and upgrade or,

on the other hand, we will regress, stagnate and become disharmonized.
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Abstract

Considering that periodontal disease is one of the most common dental public health problems and one
of the main causes of tooth loss in the adult population, the increased awareness of the need for more efficient
and faster methods and tools for diagnosis, risk assessment and treatment has contributed to remarkable
progress over the years.

Periodontal examination as an important part of establishing proper diagnosis has seen remarkable
digitization.

For dentists in daily practice, it can be a particularly time-consuming challenge to record all gingival
and periodontal parameters in patients and on the other hand without full-mouth examination a proper diagnosis
cannot be established and therefore, a proper treatment of the patient cannot be provided.

This article examines the digital technology tools that can contribute to the advancement in
personalized patient diagnosis, periodontal treatment planning, database maintenance as well as in periodontal
scientific research.

Keywords: Digitization, Periodontal diagnosis, Treatment planning, Digital technology.

Introduction

Periodontal disease is one of the most common dental public health problems escalating burden impact
to the healthcare economy.

In a report of 1978 from WHO is stated that “almost all the adult population has experienced gingivitis,
periodontitis or both”.

Considering that periodontal disease is one of the main causes of tooth loss in the adult population,
different clinical criteria and parameters are used to determine the degree of gingival bleeding, periodontal
pocket depth, clinical attachment loss, but also radiographic measurements of the loss of alveolar bone and are
aimed at determining the stage of the disease, preventive measures and appropriate therapeutic treatment.

But still, due to the great difference in the indices and parameters used to determine the stage of

periodontal disease, its prevalence differs from one study to another.
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However, the fact remain that a large number of epidemiological studies confirm that the prevalence of
periodontal disease is constantly increasing and that the diseases of the supporting apparatus of the tooth in
addition to dental caries are the most widespread dental problems and have a pandemic character.

Due to the inconsistency in epidemiological data on prevalence, improvements in the assessment of
periodontal disease are necessary.

In periodontology as a significant branch of dentistry, the increased awareness of the need for more
efficient and faster methods and tools for diagnosis, risk assessment and treatment has contributed to
remarkable progress in recent years.

Starting from the collection of anamnestic data, the method of probing, the documentation of
periodontal indices, the method of assessing individual risk as well as the monitoring of the condition after
treatment.

For dentists in daily practice can be particularly time-consuming challenge to record all gingival and
periodontal parameters in patients and on the other hand without full-mouth examination can't be established a
proper diagnosis and therefore, proper treatment of the patient. Other significant problem is the inability of
dentists to note changes in the periodontal parameters and thus to make reliable monitoring of the outcome of
periodontal treatment or possible deterioration of periodontal health.

Periodontal probing and data collection

With the implementation of Florida probe software system as one of the greatest technological
advancements and digital diagnostic instruments, nowadays dentists can not only monitor periodontal stability
but also can educate and motivate their patients to accept the required treatment.

Florida periodontal computerized probing system incorporates the advantages of constant probing
force, precise electronic measurement to 0.1 mm, computer storage of the data and ability to be customized to
record information like: medical history, risk assessment, recession and hyperplasia, gingival attachment,
pocket depth, bleeding, suppuration, furcation, plague, mobility, mucogingival junction level, and diagnosis.

The system includes a probe hand piece, displacement transducer with digital readout, foot switch,
computer interface and personal computer. Electronic recording of the data (actuated by pressing a foot switch)
eliminates errors which occur when probe tip markings are read visually and the data are called to an assistant.
Computer storage and analysis of the data facilitates detecting changes in pocket depth and attachment level by
rapidly comparing data recorded at different visits. (1)

The Florida Probe System eliminates inaccuracies and it provides exceptional clinical and legal
documentation for dentists, simplifying the process of diagnosis, risk assessment and maintenance therapy.
VoiceWorks from Florida Probe as voice-activated software allows the dentist to verbally populate the
periodontal chart.

With this software digital system, a drastic increase in treatment acceptance by the patients is observed.
Generally, the periodontal patient does not listen to his dentist, but he listens to the voice of Florida Probe and

watches the clear graphics showing pocket depth, bleeding, plaque, etc. After a Florida Probe session, patients
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are improving their oral hygiene, because they finally understand the dynamics of plaque and inflammation

because the on-screen is easy for them to relate to and easy to understand.

Examination of tooth mobility

Evaluating tooth mobility is also clinically significant feature, not only for diagnosing periodontal
disease but also for prognosis and treatment planning.

In that context various devices over time have been developed to evaluate tooth mobility in a more
objective manner and replace manual routine clinical examination. Starting from various types of
periodontometers, holographic interferometry, laser vibrometer, piezoelectric transducer, resonance frequency
analysis, and non-contact vibration device. (2)

Current used method for tooth mobility measurement is intraoral scanner which obtains 3D files of
tooth positions, which are then analyzed using measurement software. Tooth mobility is then measured by
calculating the linear deviations along three axes (X, y, and z) based on three reference points (cervical (C),
middle (M), and occlusal (O)) in the interproximal areas. (3)

This is a non-invasive method in which no additional devices are required.

One of the most important things to know before determining accurate tooth mobility is to understand
the characteristics of the periodontal ligament.

Finite element method can simulate the complex characteristics of the periodontal ligament and
converts 3D- modeled features of the periodontal ligament into numerical data, allowing quantitative
calculations of stress and deformation under various static and dynamic loads. (3)

Finite Element Analysis or Finite Element Method is a sophisticated engineering tool which has many
applications in different fields of dentistry such as: periodontics, oral radiology, endodontics, orthodontics,
restorative dentistry etc. It is based on the principle of dividing a structure into a finite number of small
elements and it presents a way of getting a numerical solution to a specific problem. (4)

This method of analysis has some advantages like:

- Itis very easy to simulate any biological condition in pre-operative, intra-operative, and post-operative
stages for more accurate and reliable results;

- Itis less time consuming even with the complex structures;

- No extensive instrumentation is required;

- The study can be repeated as many times as the operator wants. (4)

Detecting subgingival calculus and imaging techniques

Proper removing of dental supra and sub gingival calculus like additional local etiologic factors of
periodontal disease it is also very important part of periodontal initial treatment.

Conventional methods of detecting subgingival calculus with periodontal probe using a tactile sense

can dependent on dentist skill, so for more accuracy over time are replaced by imaging technologies:
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periodontal endoscopy (5,6,7,8,9), Optical Coherence Tomography -OCT (5,10,11), laser fluorescence
(5,12,13,14,15), two-photon autofluorescence (5,16,17), and differential reflectometry. (5,18,19)

The use of periodontal endoscope allows dentist to detect subgingival calculus and in detail root
surface through tiny camera attach to probe.

Optical Coherence Tomography (OCT) produces high-resolution cross-sections of soft and hard tissues
(including subgingival calculus) that can be reconstructed into a 3D image with identifiable biological
microstructures. (20,21,22).

OCT is becoming increasingly popular in dentistry and in periodontics, besides detecting subgingival
calculus can also be used for measurement of sulcus/pocket depth, (23,24) clinical attachment loss or
evaluation of gingival regeneration after gingival surgical procedure. (25,26)

The technological advancement on subgingival calculus detection continues to improve in dental
medicine. Above the emerging techniques are Photoacoustic imaging (PA-US technology) which is capable to
reconstruct a 3D image based on acoustic waves that can be detected with ultrasound transducers for image
generation (27) and ultrasonography based on use of ultrasonography waves with frequency greater than 20.000
Hz (27,28).

In dentistry, ultrasound with frequencies between 3 MHz and 12 MHz is typically used (27,29).

In Ultrasound imaging method electromechanical transducers produce ultrasonic waves by
piezoelectric crystal. These high-frequency sound waves are transmitted into the tissue that is examining and
the echoes from the tissue interfaces are detected and displayed on a screen.

Through the ultrasonographic image can be visualized the cortical bone, gingival connective tissue,
free gingival margin, root surface, tooth enamel, and gingival epithelium.

Scientific advances in recent years have focused on obtaining images of higher quality and resolution,
in addition to reducing the patient’s exposure to radiation, so ultrasonography offers considerable advantages
over other frequently used imaging techniques, including absence of ionizing radiation, real-time observation of
structures, capability of repeated examinations, portability of the devices, cost-effectiveness and greater patient
comfort. (27).

Furthermore, apart from ultrasonography various 3D-based imaging techniques that can reveal complex
periodontal structures have been introduced as computed tomography, cone beam computed tomography and
magnetic resonance.

These efforts help to determine a more accurate diagnosis and plan for periodontal disease treatment.
Two-dimensional (2D) radiographs, including bitewing, periapical and panoramic images are ordinarily used in
routine dental practice providing excellent images for most dental radiographic needs, but they have limitations
such as super-imposition of overlying structures and potential underestimation of bone defects.

Digital pictures have the potential to improve dental diagnosis, treatment planning, and follow-up
procedures because to the technical opportunities provided by digital software (30,31)

Radiographic image that has been digitally upgraded is understandably higher ranking than the original

film. Images that have been converted to digital format may be archived and shared more easily.
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Development from analogue to digital radiography technology has not only made the process simpler
and faster, storing and sharing images easily, but also helps in cases of diagnostic dilemma and treatment
planning of special cases, when revealing additional information is necessary.

Computed tomography (CT) was the first technology to allow visualization of both hard and soft
tissues of the facial bones by image processing enhancement, but cone beam computed tomography (CBCT)
has advantages such as: precise and better resolution images of the structures, reduced radiation exposure and
quick procedure.

CBCT proved to be a practical clinical tool for detecting intra-bony and furcation defects, dehiscence,
fenestration, and also for evaluating outcome of regenerative periodontal therapy. (32,33)

Intraoral scanners, cone-beam computed tomography (CBCT), 3D implant planning software, and
CAD/CAM systems additionally have become comprehensive tools for precise implant placement and ideal
restoration design (34,35,36,37) that are more precise replacement for conventional implant planning is based
on clinical examination and 2D radiographic imaging.

The use of digital technology in dentistry has become incredibly popular, so its application has spread
incredibly quickly in the field of scientific research. (38,39,39)

Thus, intraoral scanners that were initially came into existence to replace conventional dental
impressions, studies suggest that their use can be successfully expand to gingiva health assessment. These
studies suggest that intraoral digital scanning technology is a promising tool for gingival health assessment and
evaluating success of soft-tissue augmentation techniques through detecting gingival volume change or color
difference. (2,38,40,41,42)

Digital measurement of the keratinized gingiva as important factor for the stability of the peri-implant
health can also be used as emerging novel potential tool of its prediction. Lee and all. (38) in their research
discovered that digital measurements of the keratinized tissue width were significantly highly reliable
compared to the traditional measurement using a periodontal probe and that were closely reflected to the
findings obtained in the histologic analysis of the keratinized tissue.

Another digital technology that can considerate in periodontics is digital occlusal analysis with T- scan
computerized system which helps dentists to accurate evaluate abnormalities due to higher forces or premature
contacts. The T-Scan system typically involves placing a thin, sensor-equipped device between the patient's
teeth and then measures the length of the bite, the force of the tooth contact, and the timing of the tooth contact.
(43)

Avrtificial intelligence
Acrtificial intelligence (Al) is growing technology that is defined as intelligence of computer systems
imitate or mimic human capabilities as cognition, planning, learning, decision making etc. In medicine are used
mostly two branches of Al.:
- Machine learning (system identifies patterns from large database and learns to recognize them in the

future); and
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- Deep learning (hierarchy of composable patterns building each other).

Mostly used algorithms in medicine are:
- Convolutional Neural Network (CNN); and
- Atrtificial Neural Network (ANN).

By analyzing radiographic and clinical data, artificial intelligence (Al) algorithms can assist in the
diagnosis of periodontal disease, in the selection of the most suitable treatment modalities, identification of risk
factors that may influence the results of therapy, and predicting treatment outcome (44,45,46,47,48,49)

Using 1044 periapical radiography pictures, and CNN method to identify periodontally compromised
teeth, Lee et al (51) classified the teeth as healthy, moderate, and severe. Using the CNN algorithm, they found
that the accuracy of predicting the need for extraction was 73.4-82.8%.

Al algorithms can also be beneficial for periodontal risk assessment. These Al algorithms were found
to be simple decision-making tools in predicting periodontal disease, as they were simple to understand and
take into account various characteristics associated with periodontal disease. (50)

There are many available digital risk assessment tools like: The oral health information suite (OHIS),
Periodontal Risk Calculator — PRC, Hexagonal Risk Diagram for Periodontal Risk Assessment —PRA,
Periodontal Risk Assessment Model, Simplified Method (UniFe) For Periodontal Risk Assessment, UniFe
(Union of European Railway Industries) for periodontal risk assessment, Dentorisk, Cronin/Stassen BEDS
CHASM Scale and Risk Assessment-Based Individualized Treatment (RABIT).

Periodontal risk assessment using artificial intelligence algorithms compared with other risk assessment
models had shown reliable predictions. (49,50,51,52,53,54)

Conclusion

The introduction of digital technology has marked far-reaching changes in the diagnosis and treatment
planning in periodontology and the exert influence for the patients is enormous.

It is an indisputable fact that many digital tools help in accurate and precise determination of
periodontal indices and parameters which in turn are of invaluable importance for correct diagnosis, treatment
and monitoring of the periodontal condition after treatment. Especially as an addition to the visual examination
when the changes in the periodontal tissues are so subtle to be below the limit of possibility of detection by
visual clinical examination.

All this saving precious time, increasing the efficiency of the doctor, facilitating the documentation
process and at the same time helping in the process of education and motivation of the patients.

Digitalization is fast expanding field and irreversible global trend that is continuously moved forward
with the incorporation of various new technologies. This influence will never stop and understanding the
present standard and advantages of emerging technology in day-to-day dentistry is essential to the evolution of
every dentistry discipline including periodontology, reshaping traditional practices and improving overall

outcome.
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Although digital tools have shown big potential, is far from being able to replace critical thinking and

knowledge of the periodontists, rather, should be viewed as a complementary asset.

With all the improvements offered by digitalization, it is still not used to its full potential, a limiting

factor perhaps due to the cost of some of them is the wide implementation of all available digital tools in every

private routine clinical practice.
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YJOI'ATA HA JEHTAJTHOTO OTIIEYATYBAIBE BO MAPI'MHAJIHATA 1
BHATPEIIIHA ITPEIIM3HOCT HA KOPOHKUTE - PEBUJAJIEH TPY ]l

UDC: 616.314-77:004 Ilpeecneoen mpyo

Mpod. n1-p Karepuna Bacuiena I'emocka
Knunuxa 3a cmomamonowxa npomemuxa, @axyaimem 3a 0eHMAIHA MEOUYUHA,
Esponcku ynusepsumem — Cxonje

Penybauxa Cesepra Maxeoonuja

AncTpakT

[Ipenu3HocTa Ha BHATPEIIHOTO M MAaprUHAIHO HAJIETHYBAKE HA KOPOHKUTE € BAXKCH KPUTEPUYM 32
KIMHAYKHOT KBAJINTET, YCIEX M JOJATOTPajHOCT Ha MPOTETHUKHUTE pecTaBpaumu. KopoHkute ciyxat 3a na ja
BOCIIOCTaBaT M3ryOeHaTa (YHKIMja W €CTeTWKa 0e3 Ja To 3arpo3aT OpPAIIHOTO WM OIINTOTO 3/paBje Ha
nanueHTuTe. HecooBeTHOTO HaerHyBame Ha KOPOHKHUTE € MOTEHIMjaTHO IITETHO 32 MPEemapupaHuoT 3ad u 3a
NapoJoHUMYMOT. 3a u3paboTka Ha KOPOHKUTE Oea ymoTpeOeHH OBE Pa3iUYHM METOIM Ha OTIeYaTyBambe:
KOHBEHLIMOHAJIIHO OTIICYATyBambe CO KOHAEH3AIMOHM CHJIMKOHCKM Macu M AWTHTAIHO OTIEYaTyBamke CO
ontnuku ckeHep (Apollo di Sirona), a 3a u3paboTka Ha KOPOHKUTE Oea yHOTpeOECH! TpU Pa3IUuHU METOIU Ha
TEXHOJIOTHja: KelKo npecyBaHa kepamuka- [PS E.max press Lithium disilicate, xommjyrepcku HOoTHOMOTHAT
NM3ajH, KOMI[jYTEPCKH MOTIOMOTrHaTo mpou3BoActBo- CAD/CAM Ha IMPKOHMYMCKU OJIOKYMEba U JIeeHe Ha
MmeTanHa ocHoBa co Ni-Cr jerypa.

Knyunu 300poBuU: Konsenyuonaino omneuamysarse, OUSUMAIHO OMnevyamyearse, MemaikepamuiKu

xopouxu, IPS E.max press, CAD/CAM.

THE ROLE OF DENTAL IMPRESSIONS AND THE PRECISION OF
MARGINAL AND INTERNAL FITTING OF DENTAL CROWNS - REVIEW
ARTICLE

Abstract

The precision of the marginal and internal fit of the dental crowns is an important condition for clinical
quality, success and durability of prosthetic restorations. Crowns serve to restore lost function and aesthetic of
teeth without compromising patients oral or general health. Inadequate fit of the crowns is potentially harmful
to the prepared tooth and periodontium. Two different impression methods were used: conventional method
using condensation silicone materials and digital impressions using the optical scanner (Apollo di Sirona) and

three different technology methods were used for the production of the crowns: hot pressed ceramic- IPS E max
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press Lithium disilicate, computer-aided design, computer aided production - CAD/CAM of zirconium blocks
and casting on a metal base with Ni-Cr alloy.

Keywords: conventional impression, digital impression, metal ceramic crowns, IPS E.max press,
CAD/CAM.

Bogen

Bo moHoBara nuTepaTypa MapruHaATHAOT HHTETPUTET MPETCTABYBA AllCOMYTHO BEPTHKAITHO PACTOjaHHe
noMery JeMapKalMoHaTa JTHHHja Ha IPENapupaHnoT 336 1 paGOBHTE HAa KOPOHKATA', 3aT0A CUTE MOCTANKH 33
BpeMe Ha IPOU3BOJICTBOTO Ha KOPOHKATa Tpeba Jia OujaT Npelr3HU U TOYHH 3a JIa Ce MPOU3BEIC PecTaBpalmja
KOja oAroBapa.

[Ipemapanujara Ha 3a0ute Mopa Aa ce Oasupa Ha (yHIAMEHTAJIHUTEC NPUHIUIM 33 YCICIICH
npoTeTHdku TperMaH. OBHe MPHUHIMITK Tpeba na ce 6a3upaar Ha IITe[CHe Ha 3a0Ha CYICTaHIIA, 3a4yBYyBambe
Ha UHTETPUTETOT HAa MapOIOHIIMYMOT, TOOUBakhe HAa PETEHIMOHA (hopMa Ha 3a0HOTO TPYIUe, MHTETPUPALE CO
paboT Ha WaHATA KOpOHKA, 00e30e/1yBamke Ha YCIIOBHU 3a TPAjHOCT U €CTETHKA Ha KopoHkara. [Ipu n3bopot Ha
THI Ha Tpemnaparyja, OJHOCHO JeMapKallMoHa JIMHHja Tpeba J1a ce 3eMaT MPEJABH/I KapaKTePUCTUKUTE KOHU TH
nuMa 3a00T, U Ja ce 3eMaT BO IPEABH]] OHONOIIKHUTE, MEXaHWYKH U €CTETCKH KapaKTePUCTHUKH. Taa 3aBHUCH OJ
BUJIOT HAa PECTaBPaTUBHUOT Marepujaji. Ha mpumep, mpenapanujata Kaj LEIOCHO KepaMHYKa KOPOHKa ce
pasiuKyBa OJ] METaTHa KOPOHKA, JOJCKA MaK Mpenapanujara Kaj MeTal-KepaMHUuKka KOPOHKa 3aBHUCH OJ] TOa
namy paboT Ha KOpOHKara ke Ouje M3paboTeH oJ] KepamMuKa Wi Metan. [lpemapanujata kako (akrop 3a
TIPELU3HOCT HAa KOPOHKHTE ja mcrmuTyBate Walter Renne u copabortuuimre’. THe noKaxane JeKa MOCTOH
CUTHHU(HMKAHTHA Kopesanyja ToMmery KBAJIUTETOT Ha TMpernapanujaTa W MapriHATHOTO HAaJerHYBambe Ha
KopoHkuTe. Hajromem Opoj HCTpakyBaud T'M KOPHCTAT KpUTEpUyMuTe mMoctaBeHn oj Mclean u von
Fraunhofer 3a mporieHa Ha KIMHWYKK MpudamivB MapruHaneH Merymnpoctop. Cropen 0BOj KPUTEPUYM TOj
Tpeba na msmecyBa 120 pm®.  Yucel u cop. cMeTaar jeka HECOOABETHOTO MAprHHATHO HAJETHYBAme,
nomupoko o 120 pm ke ja HaMaJu TPajHOCTAa HA pecTaBpalyjata MOpajy H3JI0KEHOCTA HA IIEMEHTOT Ha
dmynmu o ycmara npasmmma’. TeopeTckm, MpocTopoT moTpebeH 3a meMeHT m3HecyBa 20-40 pm’, a
BHATPEIIHOTO HAJETHYBambe co mpocTop o1 50-100 pm ce cMeta 3a mprudarius’.

ITokpaj mpemnapanujara, (akTop KOj Bidjac Ha MPEIMU3HOTO HAJIErHyBam¢ HAa KOPOHKHTE € BUIOT W

MaTepHjajIoT 3a OTIIECYATyBamhe KAKO U MAaTEPHjaJioT U TEXHOJIOTH]aTa Ha T0OMBabE Ha JICHTATHUTE KOPOHKH.

duckycuja

MHoOry OTIe4aTOYHH METOJIU U MaTepHjalli ce KOPUCTAT BO (PMKCHATA MPOTETHUKA, U CEKOj UMa CBOM
WHIMKAIUH, TIPETHOCTH U HejocTarolr. Jlojieka BO HEKOja JiTepaTypa ce MpeTcTaByBa Mojo0pa MapruHaiHa
MPEU3HOCT Kaj KOPOHKUTE JOOMEHHU CO JIUTUTAITHO OTIIEYaTyBamkhe BO OJHOC Ha KOHBEHIIMOHATHOTO, APYTH
CTynuu 00jaByBaaT 3aHEMAapJIMBH PA3NIUKH ITOMETy OBHE BHUIOBHM Ha OTIICYATOYHW TEXHUKH. HajBakHO € aa ce
MUHUMAII3UPaaT PUMIUTE CO TOA IITO K€ Ce MPOU3BE/C BUCOK KBAIUTET HA KOPOHKATA W TOYHO MapruHAITHO

1 BHATPCIUIHO HalaCyBamb<C HA 3a0HOTO prnqe7.
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Cure oTpeOHN YEeKOPH BO TEKOT Ha M3paboTKa Ha KOPOHKUTE OapaaT MPEIU3HOCT U TOYHOCT, CO I
Ja ce TMpoM3Bele TOYHAa pecTaBpandja. HajHOBHTE NOCTHTHYBama BO TEXHOJIOTHjaTa, MMaaT IPACTUYHH
IPOMEHH BO OTIEYATyBambeTO M HM3pabOTKaTa, KOHKPETHO, NUTHTAIHOTO OTIEYATYBAamhe M KOMIIYTEPCKH
MOTIIOMOTHAT AM3ajH/KOMIIjyTepCKH MOTIOMOTHAT cucTeM 3a mpon3BoAcTBo (CAD/CAM). OtmedaryBameTo
Ha TBPAWTE W MEKUTE TKMBA HA YCHATa IIYIUIMHA € €ICH O] HajBa)KHUTE YEKOPH 3a YCIICIIHAa CTOMATOJIOIIKA
pecTaBparyja.

MHory aBTOpM BO CBOWTE CTYyIUHM T'M HCIUTYBaJle CBOjCTBaTa Ha KOHBCHIMOHAIHUTE OTIECYATOYHH
Mmacu. Walker 1 cop. Tu oLleHHja PEIPOAYKIIMOHUTE ACTAIN Ha MOJUETPUTE U MOJIMBUHUI cuiokcaHute, [IBC,
co HaGJby/yBamh¢ HA KOHTHHYMpAHA PEILIHKALMjA HA HAjMAIKy ABE O TPHTE XOPU3OHTAIHH IHHHE °. Biie
HaNpaBeHU OTTIEYATOLM BO CYBH U BIIAYKHU yCJIOBU. THE OTKpHUIIE JIeKa BO CYBH YCIOBH CUTE MaTepHjallu Aaje
3aJIOBOJIMTEIIHO JeTanHa perpoaykiuja Bo 100% on BpemeTo, HO BO ycioBH Ha Biara camo 29% on I1IBC
MaTepHjajy Jaje 3aJOBOJIMTEIHH JAeTallH.

BummBu rpemiku KoM ce HajuecTH MpH KOHBEHIMOHATHOTO OTIEYAaTyBame Ce: HENperno3HaTIHBa
JeMapKalyoHa JIMHHja, BO3AYIIHU MEYpH Ha KPUTHYHHU MECTa, pacTeTHyBamba Ha OTIIEYaTOYHATA Maca, MecTa
CO HEeIIOMHMEPH3UPAH OTIEUYATOUCH MaTEpPHjalr .

JluMeH3noHaHa cTa0MITHOCT OBO3MOJKYBA Jla Ce MpaBaT OUIMBIK BO cexoe Bpeme. Cropen bajeBcka,
OTIEYAaTOKOT CO TOJHETPUTE € MHOTY Hpelr3eH W JaBa ao0pa pemnpoayKiHja Ha pabOTHUTE MOJAEIH H IO
HEKOJIKYy JIeHa, ako € YyBaH BO CyBa CpeIHHa, OWAEjKM BO CIIPOTHBHO arcopOMpa TEYHOCT M MOJIEKH Ha
3HauwWTeNHa poMeHa. [lopaam eracTUUHHTE CBOjCTBA, BpakambeTo Ha IMOJHETPUTE BO MPBOOMTHATA COCTOj0a €
peUnCH LEJIOCHO. 3aT0a MOJAEINTE MOXKE /1a CE M3JIeaT HENOCPEIHO M0 BaJCHETO Ha OTIIEYAaTOKOT O] yCTara,
MOCJIe HEKOJKY YacOBH WJIM JICHOBHM, a NpENM3HOCTa Ha MozenuTe ke Oupme wucra. [lommerpure ce
Hajocrojanu’’. Pesynrature Ha Michael N. Mandikos K0j I MCIHTYBaJI ONMBHHII CHIIOKCAHUTE CE JIeKa THE
MPOM3BETyBaaT BUCOKO MPELU3HN OTIICUATOIN MOpaay HUBHUTE (DUHM JISTaIM HA MOBPIIMHATA, €IaCTHYHOCT,
OTIOPHOCT Ha PacTeTHyBamhe, W MCKIYYHTEIHA TUMEH3MOHAIHA CTAaOMIHOCT. THe ce KOMIIAaTHOMIIHU CO CUTE
THIICEHH MaTepujalid, MOXKaT Ja ce JIe3UH(PHUIUpaaT, WK CTEPUIH3UPaaT W MOBEKe MaTH Jia ce W3JIeBaaT BO
BPEMEHCKH pacTojaHuja. AKO ce pabOTH CO HUB MPABHIIHO ITOJIMBUHHI CHIJIOKCAHUTE MOKAT JIa Ce KOPHCTAT 32
CeKoja MHMPEKTHA MpoLeIypa .

Reddy u cop. ja npoiieHyBaie NpPELU3HOCTa Ha OJJIHUBIIMTE O] JBOJHHUTE OTIICYATOIM KOPHCTEjKU
MapiujagHd IBOJHH JIAXKHMIKM U KOMOMHAIIMK O] €JIaCTOMEPHM OTIeYaTOYHM MaTepujand. Bo mpsara rpyma
KOpHUCTeJie MOHO(Aa3eH OTIIeYaTOYCH MaTepHjal, BO BTopaTa KOMOWHAIIM]ja HUCKO BUCKO3€H U BUCOKO BHCKO3CH
OTIEeYaTO4YeH MaTepujall, U BO TpeTaTa KOMOMHAIMja HAa MaTepHjajl 3a OTIeYaTyBame CO KOH3UCTEHIIMja Ha
TECTO M HUCKO BHUCKO3eH MaTepHjan. OIMBOT JOOHMEH CO HUCKO BHCKO3E€H M BHCOKO BHUCKO3CH OTIEYATOYCH
MaTepHjajd BO IUIACTUYHA WJIM MeTajHa JIKWIa INOKaXajl HajMaja NPOMEHa BO OYKOJIMHIBAJEH IpaBer]
CIIOPE/ICHO Ha OCHOBHHOT THIICEH Mojen -, Hung u cop. u3jaBuiie eka TOYHOCTA HA aJHIMOHKTE OTIICYATOLH
ToBeKe 3aBHCH OJ] BUOT HA MATEPHjaIoT OTKOIKY OJf TEXHMKATa HA OTIeUaTyBame .

HanpaBenu ce HEKOJIKY CTyANH 32 Ja C€ UCIIHTA BUAOT HA JIAXKHUIIATA 3a OTIEYaTyBabe U NPELU3HOCTa

Ha OTIICYaTOKOT. CTy,I[I/II/I YKaXxXyBaaT [€Ka OTHCUYATOLUTC 3€MCHHU CO CTAHAAPAHU JIAKHUIWU CC TOYHHU KOJIKY U
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OHHE 3eMEeHH CO WHAMBHIyaHU naxunn. Padmakar S. Patil u cop. ja ucnuryBane nuHeapHaTa JUMEH3HOHATHA
TOYHOCT HA MOJNMBHMHMI CHJIOKCAHHTE, KOPHCTEjKM CTAHIAPIHM M WHIMBHMAyanHH Taxumu . OBaa crymmja
MOKa)Kana JeKa HHINBHIYATHUTE JIAKUIM OBO3MOXKYBAaT IIOTOYHH OJUIMBY O] CTAaHJAPIHHUTE JAXKHUIH, HO aKO
CTaHJApAHUTE JAXHIM Ce NMPABIIHO OPHEHTHPAHU CO €IHAKBa JeOelMHa HAa MAaTepHja]oT, JaBaaT MOA00pH
pe3ynTaTé o MHAWBUAYyanHUTE Jakuiy. CHTe IeBHjalliy IPU MepemhaTa Ha 0Baa CTy/IHja ce BO TPAHUIINTE Ha
KIMHUYKa mpudatiuoct 90 pm. 3aKIydoKOT Ha OBaa AUCKYCHja € IeKa CO KOPUCTEHme Ha J00ap OTIeyaTodeH
Mmarepujai, 100ap NMPOTOKON M KOHTPOJHMPAHM YCIOBH Kako TeMIlepaTypa Ha ycHa Tpa3HHHA, KpyTaTa
CTaHJap/AHa JAXXHUIA MOXKe J1a Ouzie conmuaHa 3aMeHa Ha MHUBHAyaTHATA JTaXKAIIA.

HpCILHOCTI/I Ha AWUTUTAJIHUTE OTHCYATOLM € HITO TUEC CC TOUHHM, 3alITCAyBaaT BpPEMC U TPOIIOLH,
nabopaTtopyja W CTOMATOJIIOTOT HMMaar moaoOpa KOMYHHWKalMja, Kako WU ymoOHOCT W mpuaTeHOCT Ha
nanuenTuTe. KoHIM3HAa 1 KOMIapaTHBHA CTy/AHja CO MHTPAOpaTHH CKEHEpH € MpeTCTaBeHa ol Mangano u
cop.” u Cardelli u cop.™

Mangano u cop.' Hanpasuie criopenbena CTyIMja Ha TOCTOJHUTE HHTPAOPATHH CKEHEPH 33 THTHTAIHO
OTIeuaTyBambe CO Ha3HadyBameé Ha IMpOICHATa Ha pPaOOTHUTE MPHHIUIY, KapaKTEPUCTHKH W HUBHU
nepdopmarcu. Cardelli 1 cop.’® ja ucrmTyBaste IpenU3HOCTa HA BHATPEITHOTO U MAPTHHAIHO HAJICTHYBAbe HA
nenocHo kepamuuku CAD/CAM 1HMPKOHMYMCKHM KOPOHKHM JOOWMEHHM cO AWTHTaIHO oTrnevaryBame (Lava
Chairside Oral Scanner; 3M ESPE). Bo oBaa in Vivo cryauja n3paboTuie TpUECeT M CeayM KOPOHKH, KaKo
aHTepuopHH Taka u noctepuopuu (Lava/Lava Ceram; 3M ESPE). Ilputoa, 3akiay4oKoT [0 KOj JIOLUIE € AeKa
BHATPEIIHOTO U MaprHHAITHO HAJIETHYBamhe Ha KOPOHKUTE € KIMHUYKH NPU(ATINBO, CIIOPE]] KPUTEPUYMHTE BO
JHUTEepaTypara, Kako 3a aHTEPUOPHUTE, TaKa M 3a MIOCTEPHOPHUTE KOPOHKH. KIMHNYKOTO 3HaYEeH-¢ Ha HUBHATA

CTyILI/Ija € ICKa JUT'NTAITHOTO OTIICUATYBAKBC MOXKE J1d ' 3aMCHU KOHBCHIIMOHAJIHUTC OTIICYATOYHU TCXHUKHU.

3akiay4ox

Bo 0B0j peBujaneH Tpya ce HamuIIaHH HEKOM O pasMHCIyBamara, 3aKIydyold M KPUTHKH Ha
UCTpaXyBaul KoM paloTene Ha mnpoOieMaTHKaTa 3a BHATPEIIHOTO M MapruHaJHOTO HaJleTHYBamke Ha
KOPOHKHTE JOOMEHU O PAa3IMYHH OTIICYaTOYHU METOIHU U PA3IMYHH OTIIEYaTOYHU METOJIH.

I'maBHOTO HCIINTYBakbC CE€ OJJHCCYBAa HAa MApPTMHAIHOTO HAJICTHYBAKC, @ BHATPCIIHOTO HAJICTHYBAHC
CIly’)KM 32 HaJIONOJIHYBamke Ha LIEJIOCHATa CIMKa 3a IPELU3HOCT Ha UCIMTyBaHaTa KOpOHKa. JloceramHute
HUCTpaXyBama IIOKaXaJi€ JIICKa HajMaJI MAapruHajJICH HOpOoUECIl HMaaT KOPOHKHUTE KOW C€ OTHNEYAaTCHU CO
AUTUTAJICH OTIIEYAaTOK CO KOPUCTCHC HAa OIITUYKU CKEHED.

[penu3HOCTA Ce IOMHKH HA OTCYCTBOTO Ha EIACTHYHHM Je(opMaliuy U TUMEH3UOHAIHUTE TPOMEHN KOH
ce MPUCYTHO Kaj eJIACTOMEPHHUTE OTIIEYaTOYHH MacH. [IpeIHOCTH Ha IUTUTATHUTE OTIIEYATOLM € IITO THE ce
TOYHH, 3allITe/lyBaaT BpeMe U TPOLIOIH, Ja00OpaTopHja U CTOMATOJIOTOT UMAaT 1Mo100pa KOMYHHUKAIIH]a, KAKO U

ynoOHocT 1 ipru(aTEeHOCT Ha TAIUEHTHTE.

Conclusion
This review paper presents some of the thoughts, conclusions, and critiques of researchers who have

worked on the issue of internal and marginal fit of crowns obtained through different impression techniques.
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The main focus of the study is on marginal fit, while internal fit serves to complement the overall

picture of the precision of the examined crown. Previous research has shown that crowns produced using digital

impressions with optical scanners have the smallest marginal gap.

The precision is attributed to the absence of elastic deformations and dimensional changes, which are

present in elastomeric impression materials. The advantages of digital impressions include accuracy, time and

cost savings, improved communication between the laboratory and the dentist, as well as increased comfort and

acceptance for patients.
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BEIITAYKA UHTEJIETEHIIMJA BO EHJIOJIOHIINJATA — PEBUJAJIEH
TPV

UDC: 616.314.18:004.89 Ilpeecneoen mpyo

pod. 1-p Mapujana anqecxal, npod. n1-p Karepuna Bacunesa I emocKa’,
npod. 1-p Juauja Monoscka®
Y2YCKI] , Ipogh. 0-p Bojo Andpecku* — Cxonje,
1,2 .
Eeponcku ynueepzumem — Cxonje
$Cmomamonowru gpaxynmem, Yuusepsumem Cs. Kupun u Memoouj — Cxonje
$J3V YCKI] Cs. [Tanmenejmon — Cxonje

Penybonuxa Cesepna MaxkedoHnuja

Ancrpakr

Tepmunot Bemrauka unrenurenimja (Artificial Intelligence - Al) 3a mpBmat e BoBeieH o1 cTpaHa Ha
Llorn MexKaptu Bo 1956 roguna. OTToram mocTou rojieM WHTEpEC Kaj UCTpaKyBauuTe OJ pa3HU 001acTH 3a
MO>KHHTE allIMKalliy Ha BelllTauKaTa HHTeIUreHuyja. HajennocraBHoO, BelTaukaTta MHTEIMTCHIMja MOXeE Ja Ce
OIUIIIE KaKo JAWCLMIUIMHA IITO ja KOMOMHUPA KOMIIjyTepcKaTa Hayka co 0OEMHM CETOBHM Ha MOAATOLH CO Ll
Jla TO OJIECHM PEIlaBambeTo NPOOJIEMH BO PAa3IUYHM MOXKHHM CHTyallMH. Bo TeKOT Ha M3MHHaTaTa JeleHuja,
Hay4YHUTE UCTPa)KyBara IOBP3aHM CO aljIMKal{ja Ha BEIITayKaTa WHTEIUIEHIMja BO 3IPAaBCTBEHH LIETH Ce
3rOJIEMEHH Jypu 3a yeTupu matu. Cemak, HCTpakyBamara BO cdepara Ha CTOMATOJIOTHjaTa Ha OBaa TeMa ce
penaTuBHO peTkH. [locTojHUTE aHANM3H ce OJJHECYBaaT Ha MPUCYTHOCTA Ha BEIITAYKATa MHTEIUTCHIMja MIPEKY
Pa3IMYHU AIUTMKAIHA BO CTOMATOJIONIKATa PEHTIeH-I1jarHOCTHKA, JCTEKIMja Ha KapHuec, eNEKTPOHCKH 3aICH
W KOMI[jyTepcku cumynanun. LlenTa Ha 0BOj TpyJ € Jia TW pasriiefia TeKOBHUTE C€HJIOJOHTCKHU arlIMKaluy Ha
BElITa4YKaTa WHTEIHUTCHI]ja BO JIMjarHO3aTa, TUIAHUPAHETO W pealiu3alifja Ha TPETMAHOT, MPEBUIyBambe Ha
pe3ynTaTuTe, Kako U MOJKHU WIHM aITMKAINH 32 JIa C€ MOCTUTHE MOoA00ap NCXOA Off €HI0JOHTCKHOT TPETMaH.
BU ce kopucTH Npu pa3iinyHy KIMHHYKY aIUTUKAIMY, BKIYIyBajKU TPOIIEHKA HA aHATOMHjaTa Ha KOPEHCKHOT
KaHaJ, pa0OTHA JTOJDKHHA, IPUCYCTBO Ha ()paKTypH HAa KOPEHOT U MpeIBHIyBame Ha NcxoaoT. Bo obmacra Ha
SHJIOJIOHITN]aTa, IOCETalllHATEe UCTPaXKyBama norepauie jgeka BU e xopucHa anatka. UaHNTE HCTpakyBama 3a
npumeHata Ha BU, corizacHo co HOBHTE OOCTHTHyBama BO TEXHOJIOTHjaTa M Hej3MHATa KOHTHHYHpaHa
npuMeHa, JeQUHUTHBHO K€ HMaaT IO3UTHUBEH e(eKT Ha I0JIeTO Ha EHJOAOHIMjaTa, a Cco Toa U BO
3a4yBYBam-ETO Ha MIPUPOAHUTE 3a0HH TKUBA.

Kiy4nn 300poBH: gewmauxka unmenuzeHyuja, KoMnjymepcka Hayka, CMomamosnozuja, aniukayuja,

eHO000OHYUja.
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ARTIFICIAL INTELLIGENCE IN ENDODONTICS - REVIEW ARTICLE

Abstract

The term Artificial Intelligence (Al) was first introduced by John McCarthy in 1956. Since then, there
has been great interest in many fields of research into the possible applications of artificial intelligence. At its
simplest, artificial intelligence can be described as a discipline that combines computer science with extensive
data sets in order to facilitate problem solving in a variety of possible situations. During the past decade,
scientific research related to the application of artificial intelligence in health purposes has increased by as
much as four times. However, research in the field of dentistry on this topic is relatively rare. Recently
published review papers analyze and confirm the presence of artificial intelligence through various applications
in dental x-ray diagnostics, caries detection, electronic records and computer simulations. The purpose of this
paper is to review current endodontic applications of artificial intelligence in diagnosis, treatment planning and
realization, outcome prediction, as well as possible future applications to facilitate better endodontic treatment
outcomes. Al is used in a variety of clinical applications, including assessment of root canal anatomy, working
length, presence of root fractures, and outcome prediction. In the field of endodontics, previous research has
confirmed that Al is a useful tool. Future research in this area according to the new achievements in this
technology and its continuous application will definitely have a positive effect in the field of endodontics, and
thus in the preservation of natural dental tissues.

Keywords: Artificial intelligence, computer science, dentistry, application, endodontics.

Bosen

Tepmunot Bemrauka narenurennunja (Al) npemar 6un BoeneH on [lon MexKapru Bo 1956 roanHa.
Bo cBojara HajeqHocTaBHa (hopMa, BEIITAUYKaTa MHTEIMICHIMja MOXKE J1a CE OIMIINE KAaKO JUCIUIUIMHA IITO
KOMOWHHpa KOMIIjyTepcka Hayka U OOEMHHU CETOBH Ha MOJATOIM 3a JIa TO OJIECHU PellaBameTo MpOOIeMH BO
pa3nuuHu cueHapuja. Bo panure 1980-TH, NmpBUTE BEIITauyKM CHUCTEMH OWJIE IU3ajHUPAHHA CaMO Jia IO
peIUIMIUpPaaT MPOIECOT Ha JOHECYBAalkE OMIYKM Ha 4YOBEKOT. OBHE NpPBHYHHM YCHEIIHM aruIMKalud Ha
co(TBEpOT 3a BeLITayKa WHTEIMICHIIMja BO TOA BpEME IMPETCTaByBajle MPBHUTE YEKOpH BO oBaa obmact. Co
HapEeOKOT Ha KOMIjyTepcKaTa TEXHOJOrHja CO TEeKOT Ha TOJMHHTE, Kako M HalpeJoKOT BO
CHELWjaTM3UPaHUTE aJrOpUTMH, AOLIIO O 3roJieMeHa HHKOpIOpalMja Ha MammuHcKkoTo ydyewe (ML) n
mnabokoro yuewe (DL), xom mpercraByBaar mogmomeHu Ha Al. ML kopuctu anroputmu 3a CTaTHCTHYKO
yuemhe 3a Jla M3rpaad IaMeTHH CHCTEMHM KOM MOXKaT aBTOMAaTCKM Ja y4aT M Ja ce momoOpysaar 0e3
eKCIUTMIMTHO Aa ce mporpamupaat. DL, on npyra crpana, ro HMUTHpPa HAUMHOT HA KOj YOBEYKHOT MO3OK T
¢uiTpupa nHGOPMALIMUTE U OBO3MOXKYBA yUeHE 0 NPUMEPH CO KOPHUCTEHE HA BEIITAYKH HEBPOHCKH MPEXHU
(ANN). Cucremute DL moxar na ¥M IOMOTHAT Ha KOMIIJYTEPCKUTE MOJIENU J1a TH (puiITpupaaTr BIIE3HUTE
MOJATOIM HU3 CIIOEBH 3a J1a TW NpenBUaaT U Kiacuduimpaar nadopmaruute. [Ipennocra va DL Bo ciopen6a
co ML anroputMute € Toa IITO THE HE OapaaT payHO BHECYBam€ Ha IMOJATOLHM, TyKY aBTOHOMHO ydaT Ol

npuMmepu. Bo TexkoT Ha M3MHHATaTa JEIeHHja, HAYYHUTE HCTpaKyBama IMOBpP3aHW CO WMIUIEMEHTAIHMja Ha
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BeIITauyKaTa WHTEIUTEHIIH]ja BO 3[paBCTBOTO Ce 3rojieMuiie moBekekpaTao. O mpyra cTpaHa, makK, BO JIEJIOT Ha
CTOMATOJIOIITKATa JIUTepaTypa Ha OBaa TeMa, CelaK, OCTaHyBa PEJaTHBHO PETKO MCTpakyBaHa. llenta Ha oBOj
Tpyd € Ja Jajae Tperjel Ha TEKOBHHUTE EHAOJOHTCKM AaIUIMKAllMd Ha BeIITadyKara WHTEIWTeHIHja BO
IjarHo3aTa, TUTAHHPAKETO W CIPOBEAYBAETO HA TPETMAHOT, MPEIBUIAYBamke Ha pE3yNTaTHTE, KaKo H

MOXXHUTE WIHA aIUTMKAIIAN 32 J]a CE OBO3MOYKH MTO3UTHUBEH MCXOJ OJ] CHAOAOHTCKHOT TPETMaH.

Bemraukara unteaurenuuja (Al) Bo eH10J0HTCKA IUjarHo3a

Hujacnocmuyuparee Ha nepuanukainy ne3uu

PagnorpadckoTo oTKpHBame Ha MEpUANMKATHUTE JIE3UH MHOTY YECTO MPETCTaByBa NPEAN3BUK TyPH U
32 HAJUCKYCHHTE CTOMAarojio3n. McTpaxyBamaTa IOKaxaje JeKa 3a Ja MOXe IepuanuKaiHaTa
PanuONYIEHTHOCT Jia Ce BU3Yyalu3upa cO JBOJMMEH3MOHANHA paxuorpaduja, Tpeba aa mMa mpoceuHo 7,1%
MUHepaliHa KOCKeHa 3aryba wiu HajManky 12,5% kopTukamHa KockeHa 3aryOa. [lonatamy, moctoum rojem
CTEICH Ha Cy0jeKTUBHOCT BO MHTEpIpeTanujata Ha paauorpadujata. Kommjyrepusupanara Tomorpaduja co
konyceH 3pak (CBCT) ce mokaxkano Jeka € MONperu3Ha BO JMjarHo3aTa Ha IMEpPHANUKAIHUTE JIE3UH BO
cnopeaba co KiacuyHara TNepuanukaiHa paxuorpaduja. Ilatenm m cop., mokaxkaie AeKa CEH3UTHBHOCTA 3a
OTKpHBame Ha MepuanuKainy jie3uu ¢ 28% 3a kiacuuHarta paauorpaduja u xypu mo 100% 3a CBCT. Cenak,
tonkyBamero Ha CBCT oj3emMa MHOTY BpeMe M aKO HE ce MpaBH O] OPaJHHU PAJHOJIO3U, BO TOJIEM MPOLEHT
MOJKE J]a T TPEBHU/IU CYNITHIHUTE MMPOMEHH BO TycTHHATa Bo BomymeHute Ha CBCT, ocobeHo mpu morosiemu
noJnvmka Ha aHanu3a. Co 11el Jja ce HaJMHHAT OBUE HellocTaTolu, Al Bo MOMEHTOB ce pa3BUBa BO MpaBell Ja My
OBO3MOKHM Ha CTOMATOJIOTOT-KJIIMHMYAp MOEJHOCTABHO NETEKTHPAE Ha JIOKAJIM3alujaTa Ha IepHanvKaiHaTa
nato3a. Ceuep u cop., KOpUCTeJe cucTeM 3a Anaboko yuyeme Ha aBaeceT komruietu Ha CBCT, kou ce cocroene
on 61 kopeH co u 0e3 MepPHANMKAIHU JIE3MHM TNPH IITO CE€ YTBPAWIO J€Ka OBOj CHUCTEM Ha BeELITauyKa
MHTEJUIeHnYja 3a 1maboko yuewme € 93% mpenuseH BO OTKPUBAKETO Je3uHd. Bo uiHMHA, MOXEOH € MOXKHO
BEIITAaUYKaTa HWHTENUreHuyja na ,.npounta™ CBCT ckeH, mro OM MOXEJO Ja ro MNpeaynpend JeKapoT 3a
00JIaCTH Ha MOXHA anvKalHa 1aTo3a, KaKOo M APYTH OJOHTOI'€HH WJIM HEOJAOHTOTEHH JIe3MH KOW MOXKaT Ja
Oujar mpucyTHH Ha cKkeHupameTo. OBa Moxe J1a Ouae ol TojieMa BPEeIHOCT, 0cOOEHO BO 00JacTh Kaje ILITO

MMPUCTAIIOT A0 OpaJIHA paJAuO0JIO3U U COOJABCTHA 06y1<a 3a paanonornja € OrpaHUYCH.

Hemexyuja na ppaxmypuu 1unuu Ha KopeHume Ha 3abume

Paguorpadckoro oTkpuBame Ha (pakTypH Ha KOPOHKATa W/WIIM KOPEHOT € UCKIYUYUTESICH MPEIU3BHUK.
HeopgamuenmHrOT cucTeMaTCKu mperien u Metaananm3a otkpmire nqeka CBCT-canMkara e camo 78% mpenn3aa
BO JIMjarHOCTHITUPAKETO HA BepTUKaIHU QpakTypu Ha KopeHOT (VRF). dykyna u cop., kopucrene BemTauka
WHTENHUreHnyja 3a oTkpuBambe VRF Ha manopamcku paamorpaduu u yrpawie 75% censutuBHOCT U 93%
MO3UTUBHA HIeHTH(UKaNHja. Tpa uIMOHAIHO, 32 OBaa IIel BO CeralrHara rpakca ce KOPUCTAT MepUanvKaiia
paauorpaduja, paguorpaduja Bo 3arpu3 u CBCT-cuumka. Cenak, eBajdyalidjaTa Ha OBHC CHUMKH MOXE Ja
Ouje cy0jeKTHBHA M HEOITXOIHO € UCKYCcTBO. [loHaTaMOIIHUTE UCTpaXKyBara ce HacouyBaaT KOH MoI00pyBame

Ha CEBKYyIHATa JHUjarHOCTHYKAa TOYHOCT Ha Al u oTkpuBame Ha (pakTypu Kaj 3a0u CO IOBEKEe KOPEHHU.
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OnTtuMmu3MpameTo Ha BelITayKara WHTENWTEHIMja BO jaujarHo3ata Ha VRF Moxke ga ro enmMuHHpa
HEnoTpeOHNOT TpeTMaH Ha 3a0W Kaj KOW € MPUCYyTHA PpaKTypa, KaKo M eKCTpaKIHja Ha TOTIOIHO 3/IpaBy 3a0u

KOM OWJIe TTOTPEITHO J¥jarHOCTUITUPAHH.

Inanupare na eHO0OOHMCKUOM MpemMan

Jlaxynm w cop., ja mpoydyBaje TpHUANMEH3WOHAHATA CErMEHTAaIlja Ha 3a0WTe W OTKpPWIE JIeKa
BEIITAYKaTa MHTEIUICHIMja € TOJCIHAKBO TOYHA M Toe(pUKAaCHAa OJf YOBEYKHTE IPOILECHYBAYM TPH
OllpelyBameTO Ha MOp(QoJorHjaTa Ha KOPEHCKHOT KaHal. Beke mmocTojaT KoMepIujalHu CcO(TBEPCKU
KOMITAaHUM 3a BellTauka MHTeIMreHImja kako Diagnocat (LLC Diagnocat, Mocksa, Pycuja) kou ja momaraat
ananmm3ara Ha CBCT u ro oapemyBaar TUIIOT Ha MpUCyTHaTa MOp(OJIOTHja Ha KOPEHCKHOT KaHal. Mcro Taka,
MOCTOU MOYKHOCT 32 aBTOMAaTCKO CETMEHTHpAahe Ha 3a0MTe M co3/aBame Mojenu Ha 3D cranmapieH ja3uk 3a
tecenanuja (STL) ko cTOMaTOJIO3UTE MOXKAT Jia T OTIIEYaTaT 3a MOHATAMOIIIHA aHaIu3a. MTHUTe TeHIEeHIH
BO OJHOC Ha BeIITauyKaTa WHTEIHMICHIMja 3a YTBpAyBamkbe Ha MOpQoJormjaTa Ha KOPEHCKHOT KaHajl ce
OJHEeCyBaaT Ha 3rojieMyBame Ha CETOBHTE Ha MOJATOIM KOM K& OBO3MOXKAT BELITayKaTa MHTEIHUICHIHUja MPH
aHaym3arta Jga omndard ToBeke BapHjallid Ha HOpMaJHaTa JeHToajBeojapHa aHaromuja. Cropea Toa,
BEIITA4YKaTa MHTEIUTCHIUja TOTCHIMjaJTHO MOXKE Jla UM ITIOMOTHE Ha JIeKapuTe BO U300POT Ha HAjCOOJBETHUTE
CHJIOJIOHTCKM TEXHHKH 32 WHCTPYMEHTAllja Ha KOPEHCKHOT KaHal M aBTOMATCKH Jia ja TpPUCTIOCOOH

HajCOO,Z[BCTHaTa 6p3I/IHa " BPTCIKCH MOMCHT Ha CHAOMOTOPOT.

Onpeoenysarse na pabomuama 0ondxicuna Ha koperckuom kanan (WL)

Ce yTBpauno aeka 3arybara Ha Mmunumerap Bo WL Moxke 1a ja Hamanu ctankaTta Ha ycrex 3a 12-14%
Kora ce paboTH cO MHOUIMpPAHH KOPEHCKM KaHaiW. MCTO Taka, MCXOAOT OJf TPETMAaHOT MOXe jaa Ouje
HETaTUBEH IOpaay NpenoiHyBame Ha KaHaiaure. CeramHuTe METOAM 3a OJApelyBame Ha JOJDKMHATA Ha
KaHaJIOT NMPBEHCTBEHO C€ M3BEAyBaaT CO KOPUCTEHE Ha KOMOHMHAIMja Ha €JIEKTPOHCKH JIOKATOpH Ha BPBOT U
nepuanukaiay paguorpaduu. Todnara HHTEpHpeTanyja Ha KJlacH4YHaTa paauorpaduja Bo rojemMa Mepa 3aBUCH
O] KBAJINTETOT Ha CIIMKaTa U Cy0jeKTUBHOCTA HA CTOMATOJIOTOT. JIONOJHUTENHO, HEMEHTO-AEHTHHCKHOT CII0j,
KaJie mTo Tpeda Ja 3aBpIiid MHCTPYMEHTAIIMjaTa, MOXKeE Jia Ce Haora Ha ojjainedeHoct nmomely 0, 5 u 2 mm of
panuorpadckuot BpB. [lofieka JoKaTOpUTe HA BPBOBH MOXar Jia 00e30e1aT BHCOK CTETIeH Ha TOYHOCT, Cerak
MOKHH C€ TPElIKH MPH BIAKHU KaHAIH, MPUCYCTBO HA METallHA pecTaBpallfja WIN MPOMEHJIMB eJeKTPUUECH
noreHnujan. Bo MOMEHTOB ce pa3BHBaaT AJTOPHTMH 32 BelITayka WHTEJWICHIMja 3a Jia MOMOTHAT BO
JOKallMjaTa Ha alnHuKaJHUOT BpB Ha paauorpadujara. Kopucrejkn KajgaBepcKd MOJEN 32 WMHUTHpame Ha
KIIMHWYKaTa cutyainyja, Carupu U cop., KOpUcTese BelllTauka HHTEIMTEeHIIMja 32 J]a TH OJ[peiaT Mepemara Ha
pabotHara momxuHa M norBpauie aeka Al e 100% TouHa BO ofpeayBameTO Ha JOJDKHHATa Ha KOPEHOT BO
criopetéa CoO BHCTHHCKOTO MEpeme M0 eKCTpakuuja Ha 3a0. Twe, MCTO Taka, 3aKiIydwie JIeKa BeITaykara
WHTENIMTeHIINja MOKeTa J1a ja JIoIMpa Majara alMKajiHa KOHCTPUKIHja BO 96% ox cmydyaunTte. [loHaraMomHuOT
HaIpeloK Ha 0Baa TEXHOJIOTHja Tpeba Ja M OBO3MOXHM Ha BeLITayKaTa MHTEJUTEHIMja 30Mp Ha MHPOpMALH

KOU K& OBO3MOXAT BO ImpaKkCa aBTOMaTu3vupaHa pa60Ta CO CHAOMOTOPOT A0 HCMCHTO-ACHTUHCKUOT CHOj (¢{0)

158



IDEA Int. J. Sci. Arts. 8(2024)15: 155-162 International Journal of Science and Arts - “IDEA”

MUHUMAallHA WHTep(epeHImja Ha CTOMATOIIOTOT CO Iel 3a Ja ce 3adyBa (PH3MOJIOIIKATa amuKalHa

KOHCTPHUKIIHja U J1a Ce CIIPEeYH MpeKyMepHa HHCTPYMEHTAIHja U ONTypalyja.

Al 80 npedsudysarve Ha pe3yimamume 00 MPemMAaHoOm

Al ce KOpUCTH W 3a MPEIBUAYBAkE HA OJPENCHH MCXOAU BO OJIHOC Ha €HJIOJOHTCKHOT TpeTMaH. Bo
cryaujata Ha Jlu u cop., aBTOpuTe ce obOupaene na co3manaT epukKaceH MOAYN 3acCHOBAaH Ha BEIITAYKa
MHTEIIUTeHIIN]a, KOj K& OBO3MOKM TOYHM KJIMHHMYKH OJUTyKH 3a IPOTrHO3aTa Ha 3a0uTe, CO LeNl CO3/1aBambe
UJicalicH TUIaH 3a JeKyBamwe. OBaa CTy/Mja KOPUCTENa MOJATOUU O/ MYJITHIMCUHUIUIMHAPCH CTYIMCKU TUM Ha
Xapapn. HuBHuTe pe3ynraTd Mokakaie Jeka e(EeKTUBEH MOIYJT 3aCHOBAaH Ha BEIITayKa WHTEIHMICHIU]a
OBO3MOYKYBa TOYHH KIIMHHYKH OJUTYKH 32 IPOTHO3aTa Ha 3a0uTe. 3a aHAIN3a Ha PE3yNITATUTE OJ] CHI0JOHTCKH
perperMan, crtyaujara Ha Kammo u cop., KopucTena mapaaurMa 3a pacylyBame 3aCHOBaHA Ha KOHKPETEH
Cllydaj, 3a Jia TO MPEIBUIN UCXOO0T OJ1 HEXUPYPIIKOTO OBTOPHO JICKYBakhe Ha KOPECHCKHOT KaHal CO MOKHHUTE
NPUAOOMBKY M PHU3HLM. VCTpakyBameTo 3aCHOBAHO Ha CIIy4yaj Ce OJHECYBAJIO Ha MPOIECOT Ha KpEUparmbe
pelieHrja 3a Mpo0IeMU MOJICIIMPAHK CIIOPE] MPETXOAHUTE ClIydyau CO CiauuHu npobiemu. [Ipu Toj mporiec ce
cobupaine uHGOPMAIIUU OJ CIIMYHU CIYYad M Pa3InYHU KIMHUYKK npuctand. CUCTEMOT BKIy4yBa MOJATOIN
O]l pa3iIuyYHU 00JaCTH Kako INTO ce Mep(OpMaHCH, OTIMOBUKYBAaWkE M CTATHCTHYKH BEPOjaTHOCTH. MoOKTa Ha
CHCTEMOT € BO TOa IITO MOXEOM Ke MOXe Ja ro MPEeIBUAH HCXOAOT OJf TPETMaHOT. buie HcTpakyBaHH
pasIMYHA MOJICIIM Ha MAIIIMHCKO YYCH-E 3a TPEABUYBamhe Ha MPOTHO3aTa CO aHanM3a Ha 8§ BOOOWYACHH
nmapamMeTpH: TUN Ha 3a0, rojeMuHa Ha Jie3ja, THI Ha KOCKEH Je()EeKT, TyCTHHA Ha TIOJHEHE Ha KOPEHOT,
JOJDKWHA Ha TIOJHEHE Ha KOPEHOT, amukaiHo npedopcupame, Bo3pact u moi. CTyaujaTa mokaxana jeka
MOCTOU TIOTEHIIMjaJI BO MOYKHOCTA JIa ce MpeIBUaM nporHo3ata co 80% tounoct. [ToHatamorHaTa mpuMeHa Ha
0Baa TEXHOJIOTHja MOXKE J]a My MOMOTHE Ha CTOMATOJIOrOT- KIIMHUYAP Ja ja MPEIBUIN J0JITOPOYHATA MPOTHO3a
Ha Pa3IMYHKUTE OMIUK 32 TPETMaH MPeJI U M0 UHTEPBEHIIMjaTa moarajku o (pakTopu MOBP3aHU CO TUjarHo3aTa

KaKoO M OIIpe€ACIyBalhbETO HA MOXKHHUOT PU3HUK.

Honu mpenoosu na Al

WnHunaata Ha BelITauyka MHTEIMICHIMjA € CO3[aBame Ha POOOTH KOM OM ydecTByBalie PeajHO MpHu
CH/IOZIOHTCKM TpPEeTMaH Kaj marueHtute. PoOoTckara Xupypruja, BOJACHA CO CJIMKH, 3acera ce KOPHCTH BO
HEBpPOXHUpyprujara u opromneadjata. OBa BKIydyBa ymoTpeba Ha NPEIONEPATHBHU WM HHTPAOTIEPATHBHU
CIIMKHW 3aeJIHO CO ypeJ 3a CIe/ICHhE 3a J]a ce COo3/aJle MHTEepaKTUBHA Mara Ha Juiaboka aHaTOMHja, KPBOTOK U
nartoyiordja. Bo MOMEHTOB Ha MOJETO HAa WMMIUIAHTHATA CTOMATOJIOTHja, MOCTOM pa3Boj Ha pPOOOTH KOH
roMaraat INpH MOCTaByBamke MMIUIAHTH. bU ce ouekyBajo jieka MOXe Jla ce pa3BHe CIUYEH CHCTEM 3a Ja

MOMOTHE BO €HAOAOHTCKAaTa MUKPOXUPYPrHja WK IypH U NPU PYTUHCKH TPETMaH Ha KOPEHCKHOT KaHaJl.

3akiayqox
TexoBHUTE MOJENM Ha BELITaYKa MHTEIUTEHIMja IITO CE MCTPaKyBaaT MMaaT HEKOJIKY BETYBauKd

MPUMEHH BO TIOJNIETO HA €HIOJOHIMjaTa, BKIYYyBajKl OTKPHBAaWE Ha MEpHANUKATHUTE NaTto3u, GppakTypu Ha
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KOpPEHOT, OmpeJeNyBambe Ha paboTHA NOIDKMHA W TIPEIBHIYBamkbe Ha pe3yiTaTuTe oX TpermaHoT. Cemak,
noHatamy Tpeba J1a ce JOMOJHYBaaT OBHE MOJENH Ha BEUITayka MHTEIMICHIMja CO TONATOIN TOOWEHH O
HCKYCHH CTOMATOJIO3H Kako OW ce MOCTUTHAJIa TOYHOCT M KOH3UCTEHTHOCT Ha BrpajieHuTe nHpopmanuu. Bo
cnopenba co Japyrure oOJacTH Ha CTOMAaTOJOTHjaTa, ymoTpebaTa Ha BeIITadyka WHTEIWIeHIHja BO
SHJOJIOHIIMjaTa € C¢ YIITe pPEeNaTHBHO PETKa, HO CEMaK II0CTOjaT TEHJICHIMH KOM BETyBaaT NMOHATaMOIIHU
HCTpaXXyBama BO OBaa o0mnact. MiqHuHAaTa Ha €HJOIOHIMjaTa KAKO MOJAJIUTET Ha TPETMaH BO CTOMATOJIOTHjaTa

oceTyBa OTpoMeH Opoj MOJKHOCTH KOM OM OBO3MOJXKHJIE JIa CE 3a9yBaaT MIPUPOTHUTE 3a0H.

Conclusion

The current artificial intelligence models being researched have several promising applications in the
field of endodontics, including the detection of periapical pathologies, root fractures, determination of working
length, and prediction of treatment outcomes. However, these Al models need to be further supplemented with
data obtained from experienced dentists to achieve accuracy and consistency in the embedded information.
Compared to other areas of dentistry, the use of artificial intelligence in endodontics is still relatively rare.
Nonetheless, there are promising trends that suggest further research in this field. The future of endodontics as
a treatment modality in dentistry holds numerous possibilities that could enable the preservation of natural
teeth.
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MEJAUIHWHCKO 3HAYEILE HA XYMAH HAIIMJIOMA BUPYC KAJ ’KEHH
BO PEITPOAYKTUBHATA JTIOBA

UDC: 618.146-022.6:578.827]-097(497.7) ”2020/2021"” Hzeopen nayuen mpyo

Mpog. 1-p Cuexana Upnk-Konescka ™, M-p Anapea Crankocka’, M-p Fopan Koiescxn',
aou. a-p Canapa Kocrecka®, M-p a-p Aujana Jomrepa®
Y13V Pe-Meouxa, Ckonje
2Daxynmem 3a denmanna meduyuna, Eeponcku ynusepsumem — Ckonje

SUncmumym 3a axpedumayuja na Peny6nuxa Cesepna Makedonuja

Ancrpakr

BoBen: Mudexnmjara co xyman nanmiomasupyc (XI1B) e HajuecTHOT cekcyallHO MPEHOCTHB BUPYC
neHec. MHpeknnnuTe co XyMmMaH ManmnioMaBUPYC M KapIMHOM Ha TPIOTO HA MaTKara, KOj € IOBp3aH CO
OJIpeIEHN THIIOBM Ha BHPYCOT, C€ MpoOJieM Ha jaBHOTO 3iApaBje BO cBeToT. Panara nmjarHoza Ha XIIB
WH(PEKIUNUTE U OTKPUBAKHETO Ha BUPYCHHW TE€HOTHIIOBH C€ BAXKHH 3a YCIEIIHO JIEKyBame M IMPEBEHIIMja Ha
KapIIMHOM Ha TpJIOTO Ha MaTKaTa.

Henu: llenta Ha oBaa cTyauwja Oerie OTKpPHWBAaKkE W TUNH3AlMja HA XyMaH NamujioMa BHPYC Kaj
JKEHCKaTa IOMyJIalnja BO PepoIyKTUBHATA J100a.

Metoau: Bo TekoT Ha paboTara ce KOpUCTEIlle ToJINMepa3Ha BEprKHA peaKiija 3a uaeHTHPUKaIja 1
npenu3Ho Tunusnpambe Ha XIIB BO mpuMmeponn o rpiloTO HAa MaTkaTa Kaj MalMeHTKH TPEeTUPaHH BO
THHEKOJIOIKOTO oenenue Bo [IpuBatHara 6onuuia Pe-Mennka Bo nepuox o ase roanuau (2020-2021).

Pesyararn: BrynmauoT Opoj Ha Tectupanu mpumeponun oeme 312 (2020), 360 (2021), 281 (2022) u
135 (2023). Bo 2020 roauna 6pojoT Ha MO3UTUBHU manueHTku omn 135 (43,27%), 2021 roauna 118 (32,78%),
2022 roxuna 96 (34,16%), a Bo 2023 romuna 47 (34,81%). Hajronem Opoj Mo3UTHBHU MallMEHTKU OWIIe Ha
Bo3pact ox 20 mo 29 roaunm, 55 (40,74%) u 30 mo 39, 54 (40%) Bo 2020 romuna u Bo 2021 roamHa Ha BO3pacT
ox 30 no 39, 49 (41,53%) u 20 mo 29 roaunu 41 (34,74%), noneka 2022 u 2023 roauHa HajrojieM Opoj Ha
MO3UTHBHHM MalMeHTKU O Ha Bo3pacta ox 30 10 39 rogunu 46 (47,92%) (2022 roauna), omHocuo 20 (42,55)
(2023 rogmna), a motoa 20 mo 29 romuuu HuB 30 (31,25%) (2022), ogrocuo 17 (36,17%) (2023 romuna). Oxn
BKYIHHOT OpOj Ha TIO3UTHBHHU, HajuecTo € OTKpHeH eneH tun Ha XIIB, 59,26% (2020), 65,25% (2021), 76,04%
(2022) u 48,94% (2023). [iBa Tuma Ha XIIB Gea otkpuenu kaj 22,22% (2020), 20,34% (2021), 15,63% (2022),
omHOCHO 25,53% (2023). Hajuecto nerektupanu TumoBu ce tumnosure 16, 31,56 m 52. Hajromem Opoj
MO3UTHMBHU MallMeHTH uMaio co BpeaHoctu Hax S5 jor XIIB JHK, mTo € KIMHMYKU MHOTY BaXXHO BO
MOHATAMOIIHUOT TPETMaH U MPOTrHO3aTa.

Kayunn 360poBu: Human papilloma virus, npumepoyu na epnomo na mamxama, omxpusarve,
MURU3AYUja, KApYUHOM Ha 2paomo HA MAMKAmd.
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MEDICAL SIGNIFICANCE OF HUMAN PAPILLOMA VIRUS IN WOMEN
OF REPRODUCTIVE AGE

Abstract

Introduction: Human papillomavirus (HPV) infection is the most common sexually transmitted virus
today. Human papillomavirus infections and cervical cancer, which are associated with certain types of the
virus, are a public health problem worldwide. Early diagnosis of HPV infections and detection of viral
genotypes are important for successful treatment and prevention of cervical cancer.

Objectives: The aim of this study was to detect and typify human papilloma virus in the female
population of reproductive age.

Methods: During the work, a polymerase chain reaction was used to identify and accurately typify
HPV in cervical specimens of patients treated in the gynecology ward at the Private Re-Medica Hospital for a
period of two years (2020-2021).

Results: The total number of tested samples was 312 (2020), 360 (2021), 281 (2022) and135 (2023). In
2020 the number of positive patients was 135 (43.27%), 2021 118 (32.78%), 2022 96 (34,16%), and in 2023
year 47 (34,81%) . Most positive patients were aged 20 to 29 years, 55 (40.74%) and 30 to 39, 54 (40%) in
2020 and in 2021 aged 30 to 39, 49 (41.53%). ) and 20 years. up to 29 years 41 (34.74%), while in 2022 and
2023 the largest number of positive patients was between the ages of 30 and 39, 46 (47.92%) (2022), that is, 20
(42.55) (2023), and then 20 to 29 years old, 30 of them (31.25%) (2022), i.e. 17 (36.17%) (2023). Of the total
number of positives, one type of HPV was most often detected, 59.26% (2020) 65.25% (2021), 76,04% (2022)
and 48,94% (2023). Two types of HPV were detected in 22.22% (2020), 20.34% (2021), 15,63% (2022) and
25,53% (2023). The most commonly detected types are types 16, 31, 56 and 52. Most positive patients had
values above 5 log HPV DNA, which is clinically very important in further treatment and prognosis.

Keywords: Human papilloma virus, cervical specimens, detection, typing, cervical cancer.

Bosen

Nndexnmjata co xyman mnanmiomaBupyc (XIIB) ce cmera 3a Hajuecta CEKCYalHO IPEHOCIHBA
uadexrmja (CIIA)." Taa e 0coOEHO pacIpOCTPaHETa Kaj MIIANTE JKEHH ¥ MaXKH M HEj3MHATA MHINICHIA €
JIMPEKTHO TIOBP3aHA CO CEKCyaiHaTa akTHBHOCT."” MH(EKIMHTE CO XyMaH MAIMIOMABHPYC M KAPLKHOM HA
IPJOTO HAa MaTKaTa, KOj € TOBP3aH CO OJAPEICHU THIIOBH HAa BHPYCOT, C€ IPOOJEM Ha JaBHOTO 31paBje BO
cetoT. [locrojat noBeke o 200 paznuyau reHOTUNIOBH Ha XI1B, KOM KIMHUYKH ce KaTeropu3upaaT Kako co
HU30K WM BHCOK OHKOTreH pm3uk.” ['eHOTHIIOBHTE CO HH30K OHKoreH pmsuk (XIIB 6 m XIIB 11)
[PENU3BUKYBAaaT aHOTCHUTAJIHU OpalaBULM, KOU CE€ MHOI'Y 4eCTH OCHUTHHU JIe3UM. | eHOTMIIOBUTE CO BHCOK
onkoreH pm3uk (XIIB 16 u XIIB 18) npenu3BukyBaaT OUCIUIACTHYHM JIE3UH, KOM CE CMETAaT 3a JUPEKTCH
MPETXOAHUK Ha TojieM Opoj MaJIMTHU TYMOpPH, OCOOCHO Ha TPJIOTO Ha MaTKaTa, aHycoT U opodapunkcot. XIIB
nH}EKIHjaTa, KaKo U JIE3UUTE IITO Taa M NMPEeIU3BUKYBa, MOXKE Ja ce JeTeKTUpaaT co Hu3a TexHuku Ha PCR,

LII/ITOJ'IOFI/Ija n KO.]'II'IOCKOI'II/I‘].a.3 Bucoxkara HWHIUJCHIIA HAa paK Ha T'pPJIOTO HAa MaTKaTa U IMOCTOCHCTO Ha jaCHO
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YTIBpAEHA IPETXOAHA Je3Hja IOBEIEe A0 CIPOBEIyBamE Ha NPOrpPaMHU 3a CKPUHMHI IIOBEKE OTKOJKY Ipen
YeTUpU [JCLEHUH, IITO Pe3ylTHpa €O 3HAUMTENCH I1a] Ha CTallkaTa Ha pak Ha IPIOTO Ha MaTkara.
BoBenyBameTo BO TEKOT Ha IOCIEIHATa JELEHHja Ha BaKLUMHALMja HA AEBOjUMEbATa CO BAaKLUHUHU KOWU T'U
COYMHYBaaT HajuYeCTUTE T€HOTHIIOBU TO Hamanu pu3nkoT o XIIB-uH(pexnuja u mojaBara Ha OpamaBUIlK WIIH
MAJINTHE J1e3un yiTe moseke.? Cenak, (akToT IeKa I0KA3NTe YKaKyBaaT Ha IOCTOjaHa BICOKA MHINICHIA Kaj
PU3UUYHHUTE TPYNH 32 oBHE HH(PEKUUH (0COOCHO MMYHOCYIIPUMHUPAHHU NAlMEHTH U BUCOKO CEKCYallHO aKTHBHU
Cy0jeKTH), Kako M MOPacTOT Ha APYTrd MaJIMTHH TyMopH noBp3anu co XIIB, Hé mpuHymyBaar na mOATOTBUME
HOBM CTpATEruH 3a npeseHuuja.’ TpeTMaH u npeBeHIyja Ha reauTanna XI1B uHdEKIHja 1 Hej3UHATA IOBP3aHA
MaToJIOTHja, ce CO 1IeJl Aa ce MOTTHKHE HajIpakTUYHATa IPUMEHa Ha MPEBEHIMja Ha MHPEKIUH MPeIu3BUKAHH
co XIIB Bupycot. Panara nqujarnosa na XIIB uH(bekunTe U OTKPUBAKHETO HA BUPYCHH T'€HOTHIIOBH CE BayKHH

3a YCIICUIHO JICKYBamk-¢ U MPEBEHIIMja HAa KaPIIMHOM Ha TPJIOTO HA MaTKaTa.

Mean
Lenta Ha oBaa crynuja Oelle OTKpHBamke M THMH3alMja HA XyMaH MalWioMa BHPYC Kaj JKEHCKaTa
MOTyJanyja BO PenpoAyKTHBHA J00a, Ko Oea JeKyBaHW Ha ozjen ruHekonorwja Bo 1I3Y Pe-Menuka, Bo

niepuoA ox yetupu roguau (2020 mo 2023).

Marepujaau u MeToau

Bo TekoT Ha paboTara ce KOpHCTEIE TMONMMEpa3Ha BEpIIKHA peakiuja 3a UACHTHQUKANWja |
npenu3Ho tunusupame Ha XI[IB BO mpuMeponu OX TpiOTO HA MaTKaTa Kaj MalUeHTKH TPETHUPAHH BO
THHEKOJIOMIKOTO ojytenierne Bo [IpuBatHara 6onnuia Pe-Menuka, Bo nepuos o yetupu roauuu (2020-2023).
Bo Tek Ha pabotarta Oea kopucTeHH noceOHH brash YeTknukM 3a 3eMame Ha MaTepujalt oj rpJoTo Ha MaTKara,
KOH C€ TPAHCIIOPTHPAHU W YyBAHU BO MEJUYMH 3a BUPYCH JI0 [EIOCHA 00paboTKa HA UCIIUTYBAHUOT MaTepHja.
Excrpakiyja e npaBeHa cropes] MPOTOKOJIOT HA MPOU3BOAMTEIOT HA €KCTPAKIIMOHM KHUT 3a €KCTpakidja Ha
DNA co SaMag STD extraction kit (SaMag STD Extraction Kit, Sacace Biotechnologies, Italy)®. Bo Tex Ha
amminurkanyja 0ea KOPUCTEHU MPOTOKOJU Ha mpousoauTenor Ha Real Time PCR kut 3a KBaHTHTaTHBHA
JeTeKIja U TEHOTUIHN3allija Ha ¥ Toa cieanuTe 14 Bucokopusuunute trmosrn Human Papillomavirus:16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 u 68 ( HPV Genotypes 14 Real-TM Quant Handbook. Sacace

Biotechnologies, Italy)®’.

Pesyaratu u Auckycuja

Bkynuuot 6poj Ha Tectupanu npumeponu oeme 312 (2020), 360 (2021), 281 (2022) u 135 (2023). Bo
2020 roauHa OpojOT HA MO3UTHBHH NarueHTku oun 135 (43,27%), 2021 roguna 118 (32,78%), 2022 roguna
96 (34,16%), a B02023 roguna 47 (34,81%) (I'paduxon 1.).
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I'paghuxon 1. Ilpuka3 Ha NCTIMTYBAHU MAIMEHTKY 110 TOAMHH ¥ MPOLIEHTYyaIHA 3aCTAlICHOCT HA MIO3UTHUBEH HAOT
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Hajronem Opoj mo3nTuBHYU nanueHTku Omite Ha Bozpact o 20 mxo 29 roxunwm, 55 (40,74%) u 30 mo 39,
54 (40%) Bo 2020 rogmna,a Bo 2021 roguHa Ha Bo3pacT ox 30 mo 39, 49 (41,53%) u 20 mo 29 romunm 41
(34,74%). Bo 2022 ronuHa HajroneM Opoj Ha MO3WTUBHU NalMieHTKH Oni Ha Bo3pacta ox 30 mo 39 romunu 46
(47,92%), a noroa 20 no 29 roaunu HuB 30 (31,25%). Mcto ce onnecyBa u Ha 2023 roawHa, HajMHOTY
MO3UTUBHU ManeHTku ouie nomery 30 xo 39 rogunum 20 (42,55), u 20 no 29 rogunu 17 (36,17%) (I'paduxon
2.).

Ipaghuxon 2. Ilpukas Ha IPOIIEHTyaTHA 3aCTAIIEHOCT Ha MMO3UTHBEHH MAIUEHTKH 110 BO3pacTa
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On BkynmHHMOT OpOj Ha MO3UTUBHM, HAjuecTO € OTKpueH eneH tunl Ha XIIB, 59,26% (2020), 65,25%

(2021), 281 (2022) n 135 (2023). IBa Tnna Ha XIIB Gea otkpuenn kxaj 22,22% (2020), 20,34% (2021), 34,16%

,aB0 34,81% . [loBeke on 3 Tuma ea MPUCYTHU Kaj IoMall Opoj Ha UCTIMTYBAaHH MALIUEHTKU
(2022) 34,81% (2023). IloBex 3 XIIB 6ea npucy ] 6poj y

IITO BO MPOLEHTH M3HecyBa 5,19% (2020), 3,7% (2021), 5,21% (2022) u 2,13 (2023) (I'padukon 3.).

Ipaghuxon 3. Ilpuka3 Ha MPOIICHTYaTHA 3aCTANICHOCT HA MTO3UTHBECHU NAIIMCHTKH U Opoj Ha

u3onaupanu TunoBu Ha XI1B

m 2020
2021
m 2022

2023

1 2 3 >3
0poj Ha TUTIOBU

Bo omHoc Ha BO3pacta Ha ucnuryBaHuTe narmeHtkn Bo 2020 romwHa, enen tun Ha XIIB Gemre
npucyteH Ha Bo3pacT nomery 30 u 39 rogunu (34) u 20 u 29 rogunu (32), nonexka Ha Bo3pact nomery 40 u 49
Oea nBa matu nomainky (14). JIsa tuna na XIIB 6ea npucytan Hajuecto Ha Bo3pact 30 u 39 (kaj 14), ogHOCHO
20 u 29 ronunu (10), a Tpu Tuna Ha XIIB Gea m3onupanu kaj 10 mauueHTtkn Ha Bo3pacT momery 20 u 29
TOAMHU AYIUIO MIOBEKE OTKOJIKY Ha JIPyry KaTeropuu Ha ucnutyBaHaTta Bo3pact. [loBeke ox Tpu tuna Ha XIIB

0ea IPUCYTHHU Kaj IIOBO3PAcHU MMAaLMEHTH U Toa Ha Bo3pacT nomery 40 u 49 rogunu (4) (I'padukon 4.).
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I'paguron 4. [prkas Ha 3aCTANEHOCT HA TIO3UTUBEHU MAIUCHTKU 1 Opoj Ha H3oupany TUIoBH Ha XIIB

criopen Bo3zpacta Bo 2020
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Bo nepuognot na 2021 roauna, enen tun Ha XIIB Geme npucyren Ha Bo3pact nomery 30 u 34 ronunu
(34) u 20 u 29 rogunu (25), moneka Ha Bo3pacT nomery 40 u 49 6ea momanky (18). /IBa Tuna ma XIIB Gea
NpUCYTHH HajuecTo Ha BospacT 20 u 29 (xaj 04), ognocno 30 u 39 rogunu (8), a Tpu Tuna Ha XIIB Gea
m3ommpanu nmomery 20 u 29 (5), omnocHo 30 u 39 rogunm (4) 6e3 crarucTUdkara 3HaYUTETHOCT. [loBeke ox

Tpu Thna Ha XI1B Oea nmpucytHu kaj 4 nanueHTKH Ha Bo3pacT nomery 30 u 39 rogunu (I'paduxon 5.).

I'paguron 5. Ilpukas Ha 3acTarneHOCT HA IO3UTHBEHH MALMEHTKU U Opoj Ha n3onupaHu TUoBu Ha XIIB

criopen Bozpacta Bo 2021
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Bo omHOc Ha Bo3pacTta Ha ucnuTyBaHWTE NarMeHTku Bo 2022 roawHa, eneH Tun Ha XIIB Oemre
npucyTeH Ha Bo3pacT nmomery 30 u 39 rogunu (35) u 20 u 29 ronunu (20), 1oaeka Ha Bo3pacT nomery 40 u 49

Oca nBa matu nmomainky (16). /sa tuna ma XIIB Oea mpucytHu nogjeanako Bo Boszpactute 30 u 39 (kaj 6),
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omaocHO 20 u 29 ronunu (6), a Tpu Tuna Ha XI1B Gea n3onmpanu xaj 3 manueHTKH Ha Bo3pact momery 30 u 39

roaunu. [ToBeke on Tpu Tuna Ha XI[IB Oea mpucyTHU Kaj MaleHTH HA Bo3pacT nomery 20 u 29 rojunu (2)

(T'padukon 6.).

I'paguxon 6. [prkas Ha 3aCTANEHOCT HA TIO3UTUBEHU MAIUCHTKU 1 Opoj Ha H3oupany TUIOBH Ha XIIB

criopen Bozpacta Bo 2022
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Bo omHoc Ha BO3pacta Ha ucnuryBaHHTe THarmeHTkd Bo 2023 romwHa, ener tun Ha XIIB Oemre

npucyteH Ha Bo3pacT nmomery 30 u 39 roguau (17) u 20 u 29 roaunu (10), noneka Ha Bo3pact momery 40 u 49

Oea nBa matu noMaiky (4). [Ia tuna Ha XIIB Gea npucyTHu noBeke Bo Bo3pactute 20 u 29 (kaj 5), o1 KoKy

Ha Bo3pacta nomery 30 u 39 ronunu (kaj 3), a Tpu Tuna Ha XI1B Oea u3onupanu kaj 1 manuMeHTKa Ha BO3PAcT

nomery 20 u 29 roxgunu. [Toseke on Tpu tuna Ha XI1B Gea npucyTHM Kaj MalMeHTH Ha Bo3pacT nomery 20 u

29 roaunu (2) (I'padukon 7.).
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I'paghuxon 7. Ilprka3 Ha 3acTarleHOCT Ha IMO3UTHBEHH MAIUEHTKH U Opoj Ha u3onupany TumoBu Ha XI1B

cropen Bo3pacta Bo 2023
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Criopes1 TOIMHU BO KOW € HANPaBEHO HMCIIMTYBAaHETO, MMOBP3aHOCTA MOMeETry 3acTalieHocTa Ha Opoj Ha
npucyTHu TunioBr Ha XIIB u romwHa Ha CTapoCT Ha MAMEHTKU HE € CTATHCTUYKH 3HAa4YWTelnHa. Bo ueTnpmn
roguHu Hajaecto Oerre m3onupan 1 tun Ha XIIB Bo cute kaTeropuu Ha UCTUTyBaHATa Bo3pacT. /[Ba Tuma Oea
HAjuecTO M30JIMpaHu BO mepuonot nomery 20 u 39 roamHu, Aojeka TOBeKe OJ TpU TuNa Oea HajuecTo
m3onupanu Ha Bo3pacT momery 40 u 49 romunu (4) Bo 2020 roguHa, ogHOCHO Ha Bo3pact momery 30 u 39
rogunu (4) Bo 2021 roguna (I'padukonu 4. u 5.). oneka, 2022 roguna moeke ox Tpu tumna Ha XI[IB Gea
NPUCYTHU Kaj TNamnueHTKu Ha Bo3pacT nomery 20 m 29 rogmam (2), ogHocHo | mamuwenka Bo 2023
roauna(I padukonu 6. u 7.).

Hajuecto nerekTrpanu THUIOBHU ce TuroBute 16, 31, 52 u 56. 3auecTeHOCT Ha MPUCYCTBO HA BPCTa Ha
THUTIOT ¥ BO3pacTa 3a HUBHO IPHCYCTBO CIIOpPEJ HAIIM Pe3yJITaTH HajyecTo Oelle MPUCYTeH THIOT 16 Kaj
ManueHTk Ha Bo3pact nmomery 20 u 29 roauawn (11 mamuentku Bo 2020, 8 mammentku Bo 2021 roauHa, 1oaexa
B0 2022 u 2023 roguna Oeire mMpucyTeH Kaj momal Opoj Ha MAIMEHTKH), JojieKa THIOT 31 CTaTUCTHYKH €
3HAYUTENIHO MPHUCYTEH MOYECTO Kaj MaueHTKuTe Ha Bo3pacT nomery 30 u 39 roaunu (14 nauuentku Bo 2020,
11 marmentku Bo 2021 romuna, 8 kaj manueHTku Bo 2022 roamHa, noaeka Bo 2023 roxuHa Oeiie mpHUCyTaH
caMO Kaj 2 mamueHtku). Tunor 52 mouecto Oelle MPUCYTEH BO THHEKOJOUIKHMOT MaTepHjal 3eMeH O
nmanueHTKH Ha Bo3pacT momery 20 u 29 roxunu Bo 2020, moxeka Kaj mauMeHTKH ucnuTyBaHu Bo 2021 Hema
3HAYUTENTHA CTATUCTUYKA pa3jviKa BO BPCKa CO Bo3pacTa Ouzejku ucTuoT Opoj (7 mamueHTkn) Oea Ha BO3pacT
ox 20 u 29 romuuu u 30 u 39 rogunu (Tabena 1.). Mcro Taka, ox Tabena 1 ce 3abenexyBa Jqeka THIIOT 56 e
NPUCYTEH Kaj ManueHTKH Ha Bo3pacT momery 20 u 29 rogunHu M Toa, Kaj 14 manmeHTKH ucnuTanu Bo 2020
roguHa, 9 manuentku Bo 2021, 7 mamuentku Bo 2022 u 4 manmentku Bo 2023 roauna. MHmuaeHTko Oerie

3roJIeMeHO MPUCYCTBO Ha TUIOT 56 BO momyianujaTta Ha Bo3pacT nomery 30 u 39 rogunu Bo 2022 ronuHa, HUB
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10. IlpucycTBO Ha OCTaHATUTE MCIIMTYBaHW TUIIOBH € MO OpojKa Koja € CTaTUCTHYKH 3HauajHa 3a HCIHUTyBaHa
MOTyJanyja Ha MAIMeHTKH KOM Ce€ BO PENpOIyKTHBHO 00a Ol CBOjOT XMBOT. Bucoko pm3mueH tum 18 3a
MaJIUTHY ITPOMEHH Ha TPJIOTO Ha MAaTKa Kaj MCIUTYBAaHUTE MAMEHTKH BO YETHPHUTE TOJHHU Ce 3a0eIexyBa BO

mau 6pojku (Tabemna 1.).

Tabena 1. 3actaneHoct Ha TunoBu XIIB cropen Bo3pacta Ha HCITUTYBaH! MalMEHTKA

l'onnna 2020 2021 2022 2023

Tun

XIIB 20-29 | 30-39 | 40-49 | 20-29 | 30-39 | 40-49 | 20-29 | 30-39 | 40-49 | 20-29 | 30-39 | 40-49
BO3pacT

16 11 12 12 4 8 7 6 7 2 0 2 2
18 3 3 3 1 2 2 2 6 1 2 4 0
31 10 14 14 11 9 11 3 8 2 4 2 0
33 4 4 4 3 1 2 2 3 0 2 4 2
35 4 2 2 1 0 2 2 1 0 1 2 1
39 5 1 1 3 5 5 3 3 0 1 1 0
45 6 0 0 1 4 4 2 6 5 1 1 2
51 9 7 7 0 5 3 5 7 2 2 2 2
52 11 5 5 5 7 7 4 3 1 1 1 0
56 14 8 8 3 9 8 7 10 2 4 1 0
58 9 9 9 1 4 4 2 2 3 1 1 1
59 7 2 2 2 6 6 2 2 0 6 2 1
66 3 5 5 0 2 5 3 2 2 0 0 1
68 6 6 6 1 1 4 1 3 0 2 0 0

Hajronem Opoj MO3UTUBHHU NAIMEHTH MMayo co BpeaHoctd Haxa 5 jor XIIB JHK, mro e KIuHUYKA

MHOT'Y Ba>XHO BO ITOHATAaMOIIHMWOT TPETMaH U MPOTrHO3arTa.

IIpeBeHuMja Ha MH(peEKIHja cO XyMaH NaNUJIOMaBUPYC

Onurn Mepku

VYnorpebara Ha KOHIOM MOXe Jia TO HaMau pusukot ox XIIB wHdeknuja 1 Hej3UHUTE NPUAPYKHA
nesun.t?1M 12 Cemak, 6umejkn KOHIOMOT He ja TOKPUBA II€JIATA TEHUTAIHA 00JACT, IPEHOCOT HE € LENOCHO
CIIPEYEH M 3aT0a HyJH caMo JaenyMHa 3amTura. Ce 4nHM eKa 00peXyBameTo ja HaMallyBa IIpeBaJICHIATa Ha
nH(peKIMja Kaj MakuTe, T0 CKpaTyBa BpPEMETO Ha KJIMPEHC Ha BHUPYCOT M IO HaMalyBa PHU3UKOT O

HH(HUIEpake Ha JKeHCKHOT maprep.> *OrpanndyBamero Ha GPOjOT Ha CEKCYalIHH MapTHEPH MOXE 1a IO
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Hamamu pu3ukoT of XIIB mHpekmuja. CexcyanHara ancTHHEHIMja € €IWHCTBEHHOT CUTypeH HAadWH Ja ce

crpeun XIIB I/IHQJeKuI/Ija.lO'll

BakuyHu NpoTHB XyMaHHOT NANMJIOMa BHPYC

Co cnpeuyBame Ha mep3ucTeHTHa wH(peknmja, mpoduiaakTHdkata BaknuHaimja npotuB XIIB e
Hajo0paTa MPEBEHTHBHA CTpaTerdja MPOTHB MAIMIHUTET M aHOTGHWTANHMTE Opamauim.'’ Bakimuure 3a
XIIB xou ce MOMEHTAIHO AOCTAITHH C€ COCTOjaT O] YeCTHYKH cIu4HA Ha BupycH (VLP) mobuenu co reHercka
pexombuHarmja. Ctpykrypara Ha VLP e cinyHa Ha KancuaoT Ha BUPYCOT, KOj MPEAN3BUKYBA IMPOHU3BOCTBO
Ha 3alITUTHH HEYTPaJH3MpAuyKH aHTUTE]a NPOTUB BUCTHHCKUOT BuUpyc. buaejku VLP He conpxar BupycHa
JIHK, THe He MOXAT 1a NpeN3BUKAAT HH(EKINja MM IPUAPYKHH Te3uu. >

[ocrojar Tpu mpodumakTHYKU BakUuHM peructpupanu Bo lllnmanuja m oenacteHu ox EBporickara
arennmja 3a JekoBu (EMA): OuBanenten Cervarix (HPV-2), uermpuBanenren Gardasil (HPV-4) u
neasanenten Gardasil (HPV-9)'""%%° dymnamentannara pasmuka nomely TpuTe BaKIHHE € BO 6pojot Ha VLP
KOM CeKoja I'l COApkU. THe UCTO Taka ce pa3sInKyBaaT Mo yHoTpeOeHHoT anjyBanc. O0jaBeHo € JeKa TUTPUTE
Ha aHTuTenarta npotuB VLP ce ynBojyBaar kora VLP ce dopmynupaat co AS04 Bo criopenba co alyMUHHUYM

16,17,20,21
XUAPOKCHU].

3akiay4ox

WNudeknnja Ha TeHWTaNIeH TPakKT Kaj KEHCKA TOIyNalldja BO PENpPOJYKTHBHO J100a € HajuecTta co
XyMmaH namwioMa Bupyc. MHpekuuure co XyMaH ManuioMaBUpyc ¥ KaplUHOM Ha TPJIOTO HAa MaTkKaTa, Koj e
MOBP3aH CO OJPE/ICHN TUIIOBH Ha BHPYCOT, c€ Mpo0JIeM Ha jaBHOTO 3/paBje BO cBETOT. [lopanyu THe npuanHHU

MPEeBEHIMjaTa € HajBaXKHA Kaj /1BaTa I1oJia [oJeIHaKBO U Tpeda Ha BpeMe 1 IPaBUIIHO /1a CE CIIPOBEIYBa.

Conclusion

Infections of the genital tract in the female population of reproductive age are most commonly caused
by the Human Papillomavirus (HPV). Infections with HPV and cervical cancer, which is associated with
certain types of the virus, represent a global public health issue. For these reasons, prevention is crucial for both

sexes equally and should be implemented timely and correctly.
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Abstract

The application of digital technologies and telemedical solutions in healthcare has been shown to be a
suitable measure to deal with the threat of undersupply and care delivery shortages, thus functioning as a
catalyst for change through technological progress. Transformations in healthcare towards digitalization and
increased use of eHealth are considered a solution to current societal challenges. Healthcare organizations
should formulate a clear digital strategy centered around the patient and their healthcare professionals with a
focus on people, IT, and finance. The vision of the WHO global strategy is to improve health for everyone,
everywhere by accelerating the development and adoption of appropriate, accessible, affordable, scalable and
sustainable person centric digital health solutions to prevent, detect and respond to epidemics and pandemics,
developing infrastructure and applications that enable countries to use health data to promote health and well-
being. The goal of this review is to explore the vast range of digital health and the challenging strategy on the
healthcare system.

Keywords: digital health, eHealth, artificial intelligence.

Introduction

Many healthcare systems around the globe are increasingly facing challenges when it comes to
providing comprehensive care and opportunities for treatment, for instance, due to the ongoing demographic
change and ageing society (Davis and Bartlett, 2008), which leads to higher patient numbers and an increase in
age-related health issues. These issues are often paired with structural and spatial disparities, especially in rural
locations, which results in inequitable distribution of medical facilities and practitioners as well as impediments
in access to care (Wilson et al., 2009). Further, a trend towards the establishment of specialized clinics in urban
and more central regions can be overserved, which potentially disadvantages remote areas by taking away

much needed expertise (Rechel et al., 2016).

175



International Journal of Science and Arts - “IDEA”

These challenges put increasing pressure on practitioners, who are obliged to adapt and cope with
higher workloads. To that end, the application of digital technologies and telemedical solutions in healthcare
has been shown to be a suitable measure to deal with the threat of undersupply and care delivery shortages, thus
functioning as a catalyst for change through technological progress. The uptake of digital approaches in care
has led to a plethora of use cases that seek to alter medical routines in order to make them not only more robust
and efficient but also outcome-oriented and hence satisfying. Transformations in healthcare towards
digitalization and increased use of eHealth are considered a solution to current societal challenges (Lindberg et.
al., 2017). However, the use of eHealth is not very well developed and its potential has been little exploited
(Gjestsen et al., 2017). Demographic changes resulting in a mismatch between the numbers of people in need of
healthcare and the resources available to meet those needs, more people living with chronic diseases and
growing healthcare costs are some of the challenges necessitating transformation in healthcare (Johansen and
van den Bosch). Factors such as experience, skills, training and knowledge, expectations of the technology and
its use, power relations and existing technology are other elements that may limit the use of eHealth
(Orlikowski, 2000).

The demand for transformation when using eHealth requires both managers and employees to adapt to
new needs and demands of future working life. For healthcare managers and directors, the real question is:
How can digital transformation help the organization’s goals, in alignment with the business strategy, and add
value for the patients? To help answer these questions, healthcare organizations should formulate a clear digital
strategy centered around the patient and their healthcare professionals with a focus on people, IT, and finance.
Ultimately, digital transformation should add value to the quality of patient care and make healthcare
organizations more financially sustainable and future ready. The goal of this review is to explore the vast range

of digital health and the challenging strategy on the healthcare system.

How do we define digital health and digital transformation?

Digital health is the field of knowledge and practice associated with the development and use of digital
technologies to improve health. Digital health expands the concept of eHealth to include digital consumers,
with a wider range of smart-devices and connected equipment. It also encompasses other uses of digital
technologies for health such as the Internet of things, artificial intelligence, big data and robotics.

Technologies, for instance, appear in the form of video-based communication and consultation
systems, mobile health (mHealth) solutions such as body-worn sensory equipment, measurement units
(Aggarwal et al., 2017; Pantelopoulos and Bourbakis, 2010), mobile applications (Barry et al., 2017), visual
guidance systems (Tang et al., 2015), as well as orthoses and smart implants (Ledet et al., 2018). These
technological advancements have enabled multiple digitally supported treatment scenarios, such as remote

consultation with general practitioners (GPs) (Almathami et al., 2020), remote therapeutic examination and

! This definition encompasses eHealth, in line with that in document EB142/20 on mHealth, noted by the Executive Board at its 142nd
session (see document EB142/2017/ REC/2, summary records of thirteenth meeting, section 2), which stated that “Today the term
‘digital health’ is often used as a broad umbrella term encompassing eHealth as well as developing areas such as the use of advanced
computing sciences (in the fields of “big data”, genomics and artificial intelligence, for example)”. Available on:
apps.who.int/gb/ebwha/pdf_filesslEB142-REC2/B142_REC2-en.pdf.
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treatment (Host et al., 2018), spatially independent measurement of patient data and subsequent transfer to the
clinic (Pantelopoulos and Bourbakis, 2010), online scheduling of appointments, digital prescription, online
information about diseases and symptoms (Ahmad et al., 2006), and telemonitoring of at-risk patients (Aamodt
etal., 2019).

Digital transformation is the art of using information technology to transform an organization. For
healthcare organizations, that means using technologies like telehealth, predictive analytics, and artificial
intelligence (Al) to transform their approach to patient care, business strategy and organizational processes.

Accelerated technology adoption is just the beginning. The future of healthcare is data-driven, digitally
enabled and supported by automation. In the future, it’s likely that every step of the patient journey will be
supported by digital tools, and remote care will be the norm. Artificial intelligence (Al) and machine learning
(ML) will enable more compassionate care, while automation will save providers time and money in revenue
and billing cycles. Robust data analysis will support business strategy to ensure the organization remains
healthy and on track to achieve key goals.

Key trends in healthcare

Healthcare organizations are faced with accelerating digital transformation on multiple fronts. These
digital trends prompt organizations to make certain choices, which need to be financially sustainable. The
following key trends are identified (BDO, 2021):

- Growing pressure on the healthcare system: As the population ages and chronic disease gain ever more
importance, there is an increasing demand for complex and expensive care. At the same time, labor
market conditions are extremely tight.

- Consumerization: Patients increasingly approach healthcare as a consumer. They want to be in control
of their health, treatments, and healthcare data. As customer expectations rise, those expectations need
to be managed and met.

- Changing healthcare market: Healthcare is being regionalized and globalized to help each patient in a
more cost-efficient way. As new commercial players and private equity enter the market, it impacts
those market dynamics.

- Seizing opportunities with technology and data: With ample healthcare and management data
available, the main challenge is to translate that data into information and insights. Data forms the basis
for value-based healthcare, decision support algorithms and artificial intelligence (Al).

- Providing smart, high-quality patient care: The exchange of medical information between healthcare
providers, and between doctors and patients, becomes increasingly important to delivering efficient,
high-quality care. New technologies — such as personalized medicine, remote monitoring, the Internet
of Medical Things (IoMT) and home automation (domotics) — can add significant value to a patient’s
treatment.

- Focus on compliance and accountability: Healthcare organizations are faced with cybersecurity threats,

regulatory enforcement, and potential fines. The consequences and reputational harm can be substantial
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when things go wrong, so it’s important to operate transparently and ensure compliance with all

applicable laws and regulations.

The World Health Organization (WHO) global strategy

The vision of the global strategy (WHO, 2021) is to improve health for everyone, everywhere by
accelerating the development and adoption of appropriate, accessible, affordable, scalable and sustainable
person centric digital health solutions to prevent, detect and respond to epidemics and pandemics, developing
infrastructure and applications that enable countries to use health data to promote health and well-being.

Digital health will be valued and adopted if it: is accessible and supports equitable and universal access
to quality health services; enhances the efficiency and sustainability of health systems in delivering quality,
affordable and equitable care; and strengthens and scales up health promotion, disease prevention, diagnosis,
management, rehabilitation and palliative care including before, during and after an epidemic or pandemic, in a
system that respects the privacy and security of patient health information.

The vision further seeks to enhance research and development, innovation and collaboration across
sectors. It recognizes that digital health can radically change health outcomes if it is supported by sufficient
investment in governance, institutional and workforce capacity to enable the changes in digital systems and
data use training, planning, and management that are required as health systems and services are increasingly
digitized.

With this essential investment in people and processes, in line with national strategies that lay out a
vision for the digitalization of the health sector, digital health can improve the efficiency and cost-effectiveness
of care, allowing for new business models in the delivery of services.

There are four strategic objectives (SO) which aim to provide guidance and coordination on global
digital health transformation and to strengthen synergies between initiatives and stakeholders (WHO, 2021):

1. Promote global collaboration and advance the transfer of knowledge on digital health;
2. Advance the implementation of national digital health strategies;

3. Strengthen governance for digital health at global, regional, and national levels;

4

Advocate for people-centered health systems that are enabled by digital health.

These objectives ultimately will help to improve health outcomes and mitigate associated risks at all

levels. (Picture 1).
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Picture 1. Summary of WHO Strategic implementation plan

Programs and projects
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approaches strengthened Capacity building
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Source: WHO-Global Strategy on Digital Health (WHO, 2021)

Safety of data

The global digital strategy emphasizes that health data are to be classified as sensitive personal data, or
personally identifiable information, that require a high safety and security standard. Therefore, it stresses the
need for a strong legal and regulatory base to protect privacy, confidentiality, integrity and availability of data
and the processing of personal health data, and to deal with cybersecurity, trust building, accountability and
governance, ethics, equity, capacity building and literacy, ensuring that good quality data are collected and
subsequently shared to support planning, commissioning and transformation of services. It is important to
maintain transparency and effectively communicate about the data security strategies. Digital health also needs
significant improvements in data security, as demonstrated by recent instances of health-related data hacking,
which have included ransom attacks on clinic computer networks and unauthorized remote modification of
defibrillators (Nast, 2017).
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Conclusions

The implementation of appropriate digital health technologies is a key component of a national strategy

but may be difficult to accomplish especially in low- and middle-income countries. Exploring the potential of

global solutions and shared services should be considered as part of the national health strategy of the country,

at the same time as generating evidence on the implications for access, cost, quality, safety and sustainability of

applying these global solutions in health systems within vastly different country contexts.
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Penybonuxa Cesepra MakedoHnuja

Ancrpakr

XpoHOJIOIKaTa BO3pacT, AehUHMpaHA KAaKO BPEMEHCKa paMKa BO KOja €IHO JIMIE JKUBEEJO HIIH
MOCTOEJIO € O] €CEHIIMjTHO 3HAUCHhe BO MEIMIIMHCKO-TIPaBeH KOHTEKCT. JInIarta HajuecTo ce KaTeropusnupaar
BP3 OCHOBa Ha CJIMYHA XPOHOJIOIIKA BO3pAacT WM Pa3BOjHM (ha3u, mTO € pedIieKCHja Ha COLMjaTHUOT H
OMOJIOIIKUOT CTaHyM.

Wurepecor u motpebara 3a ojapedyBame Ha Bo3pacTa Kaj Jenara ce 3a0eiexyBa MHOTY OJIaMHa,
0COOCHO BO MEPHOAUTE KOra HE MOCTOENIe TOYHM 3alMCH U JTOKYMEHTH 3a HUBHOTO parambe. AHTPOIOIO3UTE
OIIIUPHO T'M MPOYYyBaje CUCTEMHUTE 3a MPOIIEHKA HAa BO3paCTa, W3HAOTajKH pa3IMuHA METOM 33 MPHOIMKHO
OJIpe/lyBare Ha XPOHOJIOIIKATA BO3PACT.
dopeH3nYKaTa OJOHTOJOTMja Wrpa KIydHa yjora BO MpOIIEHKaTa Ha BO3pacTa Ha MOEAMWHENOT, Ouaejku
pa3BojoT Ha 3a0HTe MOKaXyBa MMOMaja BapWjaOWIIHOCT BO cIiopenda Co JIPYTUTe Pa3BOjHH KapaKTEPUCTHKH,
IITO TY MPaBU MOCUTYpeH UHIUKaTOp. Pazmmunure Mopdonomky (a3 Ha MUHEpaIn3alyjaTa Ha 3a0HTe ce BO
Kopernaiyja co cnenuuvHu pa3BojHU Ga3u 0]l JKUBOTOT.

[Iporenkara Ha 3a0HaTa BO3pacT Kaj Jenara ¢ IOMpelu3Ha U 1mojacHa OUJejKyu MOBEKETO METOIU TH
KOpHCTAT XPOHOJIOMIKKTE (ha3u HA OJIOHTOrEeHE3aTa KOU C€ BO CUCTEMATCKH PEOCIe]I.

Cemak yCOBpUIYBaK-ETO Ha IOCTOJHUTE METOJMTE 3a OJpeIyBame Ha Bo3pacra NpeKy 3abure Oapa
KOHTHHYHpaHaTa MHTErpalija Ha HOBUTE TEXHOJIOTUH U MHTEPIUCHUIUIMHAPHN HCTPAKYBabha.

Kayunn 300poBH: o0pedysarve Ha go3pacm, Oeya, OeHmuyuja, Mumeparusayuja, paouozpaguja,

Memoou.
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DENTAL AGE ESTIMATION METHODS IN CHILDREN AND
ADOLESCENTS

Abstract

Chronological age, defined as the time frame in which a person lived or existed, is of essential
importance in a medical-legal context. Persons are often categorized on the basis of similar chronological age
or development stages, which is a reflection of social and biological stage.

The interest and need for age estimation has been noticed for a long time, especially in the periods
when there were no accurate records and documents for child birth. Anthropologists have studied age
estimation systems extensively, developing a variety of methods to approximate chronological age.

Forensic odontology plays a key role in assessing an individual's age, as dental development shows less
variability compared to other developing characteristics, making it a more reliable indicator. The different
morphological stages of tooth mineralization are correlated with specific developing stages of life.

Dental age estimation in children is more precise and accurate because most methods use the
chronological stages of odontogenesis that presents a systematic order.

However, the improvement of existing methods for dental age estimation requires the continuous
integration of new technologies and interdisciplinary research.

Keywords: Dental age estimation, children, dentition, mineralization, radiographic, methods.

Bogen

OppenyBame Ha Bo3pacTa IMpH HACHTH(HKANWja HA WHAWBHIya CTaHyBa C¢ ITOBa)KHA anaTtka u
uMIiepaTuB Bo (opeH3nukarta Hayka W (popeH3mukata ojoHTONOTHja. Hej3nHaTa WMILUIEMEHTaruja IMpU
nIeHTH(DUKYBake Ha TMPECTAITHUIM, HAMyIITEHW Jella Tocje parame, BO HEIOCTATOK Ha JOKYMEHTH Kako
M3BOJIM OJ] MAaTHYHATA KHHUTA Ha POJICHUTE, TPTOBHja CO Jyl'e, WK MPOHA]jIEHO TEJIO YH]j HIISHTUTET € HeTIO3HAT
C€ caMO0 HEKOM O] CUTyaIluMTe BO KOM € HEOIIXOJHO Ja ce MPOIIeHN Bo3pacTa Ha nHAuBHIyaTa (1).

ITokpaj Toa, XpoHOJOIIKaTa BO3pAacT Ha €/HA WHAWBUJya € MOIIHE Ba)KHA KOra CTaHyBa 300p 3a
3aKOHCKUTE PETYyJIaTUBU Ha MAJIOJICTHUYKHN U JOTOBOPECHU 6paKOBI/I, Bpa6OTYBaH)eTO Ha MaJIOJICTHHU JIMIa U BO
cllyyad Ha MaJoJIeTHUIM 0e3 mpuapyx0a co Hermo3HaTa BO3pacT, IPH MPOIEIypUTe 3a a3iil U MUTpalujara
Q).

Bo 2021 roauna, eBporickute 3eMju eBuaeHTHpaie 648.000 6apama 3a a3wi 3a MEI'yHapOIHA 3aIlTHTA,
IITO ja KCTaKHyBa pacTeykara TOTpeda 3a MpOICHKa Ha BO3pacTa Kaj HMMUTPAHTH 0e3 KOMIUIETHA
JOKYMEHTaIMja U Ipuapyxoa (4).

OnpenyBame Ha BO3pacTa IPEKy JCHTUIMjaTa Ce CMETa 3a 3HadajHa METoja, OWIEjKH pa3BOjOT Ha
3a0HUTe MOKaXKyBa MOMalla BapHjaOMIHOCT OJf OCTAHATUTE Pa3BOjHH KAapaKTEPUCTHKHA BO YOBEKOBOTO TENO W
WCTO TaKa HU30K CTENEH Ha OTCTAIlyBam€ BO OJHOC HAa XPOHOJOIIKaTa Bo3pacT. Cexoe YOBEUKO CYIITECTBO,
0e3 pasnuka Jdand cTaHyBa 300p 3a HOBOpOJEHYE, AJOJIECICHT WM BO3paceH HMMa MpaBo JjAa Ouze

I/I,I[CHTI/I(l)I/IKyBaH, a CO ImoMoII Ha q)opequKaTa O}IOHTOJ’IOI‘I/Ija TOa CTaHyBa MHOT'Y ITIOJICCHO. CenaK, pa3JIn4HAu
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METOJM HOCAT pa3jMYHH CTEEeHW Ha oTcramyBame. OJ  CTAaTUCTHYKO-METOJOJIONIKA TJIeJHA TOYKa,
KOMOWMHAaNMjaTa Ha pa3jMdHHd METOOU W ymoTpeba Ha peleBaHTHATA CTATUCTHYKAa METOMOJIOTHja MOXE Ja

00e30e1r MOCUTYpHH MTPOLIEHKU U ToA00pH pe3ynTtatu (5).

1. McTOpUCKH MOYEeTOIH

UnTtepecot 3a oapenyBame Ha BO3pacTa MpeKy ACHTHIIMjaTa Ha XKUBHUTE MJIagu JHLA 3a KO HE ce
JOCTAIHU MOJATOLH, HEe € HeoAaMHelleH (eHoMeH. McTopucku TienaHo, epynnyjaTa Ha 3a0uTe mpBmat Ouna
KOPHCTEHa Kako IOoKasaTes 3a Bo3pacTa Bo AHrnuja. bun monecen ®abpuukuot 3akoH on 1837 romuHa Koj
3a0paHyBan JieTe Oe3 HUKHAT BTOp TpaeH Mojiap Ja pabotu Bo QalOpuka. Jlororam, kako ajnaTka 3a
MpoIeHyBamke Ha Bo3pacTa Omia kopucteHa BucuHata. Mcrata roguna, Expun CayHzaepc Bo mapiaMeHTOT ja
Mpe3eHTHpall TpBaTa Hay4YHa CTyAWja BO KOja BpILEN HCIUTYyBama Ha 3a0uTe W BucuHarta kaj 1049 nena. Toj
JOKakall Jieka 3a0uTe ce IMOBEpPOJOCTOSH IOKa3aTed 3a BO3pacTa OTKOJKY BHCHHATa W MOXKAaT Ja ce
ynorpeOyBaaT Kako nmpaBHa anatka(b).

Bo anTuuku Pum, MOBOJHO 3penu anoJieClCHTH Ouiie TOBHKYBaHH BO BOCHA CIy»0a, BEIHAII IITOM
HUBHUTE BTOPH MOJIAPH IEIIOCHO ke epymnrupaie (7).

Hcro Taka, BO HEKOW HAaIlMH, epylIUjaTa Ha TPajHATE MPBU MOJIAPU CE€ KOPHCTENa KaKO KPUTEPHYM 32
OJUTYYyBam-€ 3a MPUMEHA Ha Ka3HH 32 OCOMHHUYEHHUTE, OHJIEjKHA TOKOJIKY JETETO OWIIO TIOMIIaIo of 7 TOIMHH 3a

HCTOTO HeMaJio Ka3Ha (6).

2. Knacudukauuja Ha MeTOAUTE 32 OAPelyBalk-€¢ HA BO3PACTa NpeKy 3a0urte

N360poT Ha BHCTHHCKHOT METOJ 3a OJpE/IyBame Ha BO3pAcTa MPEKy 3a0UTe MHOTY 3aBHCH O]l
WCIHUTYBaHATA JINYHOCT, MPUCYCTBOTO MJIM OTCYCTBOTO HAa 3a0W BO yCHATA IIYIUIMHA U JAJIK JINYHOCTA € KUBA
WA MPTBA. IporieHkata Ha Bo3pacTta NpeKy 3a0UTe MOXKE Jla Ce HAMPABU HAa WHBA3MBEH MJIM HEUHBA3MBEH
HauWH. MIlHBa3MBHU HAYWHH CE: 61/10Map1<ep1/1, oApe€ayBamk€¢ HAa CTCIICH Ha TPAHCIYUCHTHOCT Ha JCHTUHOT Ha
KOPC€HOT U MHUKPOCKOIICKAa aHaJIM3a Ha MHKPEMCHTAJIH! JIMHUU. Jloz[eKa IMaK BO HEMHBA3MBHM HAYMHU CI1araar:
PEeAOCIIeOT Ha epyIiMjaTa Ha 3a0UTe BO yCHATA IIyIUIMHA, HUBHHOT Pa3Boj, MUHepaiu3aiuja, (asu Ha pa3Boj
Ha KOPEHOT ¥ MOP(OJIOIIKY KapaKTEPUCTUKH Ha 3a0uTe.

[NonaTamy, MeTOAHMTE 32 OZApEyBaEe HA BO3pacTa MPeKy 3a0HTe MOXKE Jia ce KIacu(pHUIHPaaT MPEeKy
CTEIICHOT Ha Pa3BOj Ha JICHTHUIIMjaTa MIIM TEXHUKATA IITO CE KOPUCTH 3a ONpeeyBame Ha Bo3pacTa (8):

A. Cmenenom Ha pazeoj Ha Oenmuyujama.

1. MeToau Kou ce IpUMEHYyBaaT Kaj ICHTHIIM]ja Koja e BO (pa3a Ha pa3Boj; U

2. MeToiu KoM ce MPUMEHYBaaT Kaj BO3pACHH JUYHOCTH CO Beke (hopMupana fAeHTuimja (5).

b. Texnuxama 3a oopedyearve na 6o3pacma:
1. BusyeneH Uiy KIMHUYKA METO;

2. Papnorpadcku meton;

3. XUCTOJIOUIKY METO; U

4. Xemucku u Gu3ndku Metox (8).
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1. Buzyenen unu KiuHU4KU Memoo

3a 0BOj METO/I ce KOPUCTH PEAOCIIeI0T Ha epyIirja Ha 3abnuTe BO yCcHaTa npa3HuHa. 10j e cTaHgap/eH,
OJIHATpe]l MO3HAT U CO MUHMMAJTHH BPEMEHCKH pa3iuky. [Iokpaj Toa mpeKy MHCIIEKIMja BO ycHaTa Mpa3HHHA
ce 3a0enexyBaaT MPOMEHHUTE KOW C€ MPEIU3BHKAHU IOPAJN KOPUCTEHETO Ha 3a0MTe BO TEKOT HA JKUBOTOT

KaKo IITO Ce aTpUIlja ¥ TIPOMEHH BO 00jaTa Ha 3a0HOTO TKUBO.

2. Paouoepagpcxu memoo
[Ipexy xopuctemero Ha PTI' cHumKky Ha 3a0uTe Moke ce oapenn (azaTa Ha pas3Boj Ha 3adbure. Moxe

Jla ce W3BpIIIAaT Meperma Bo oBeke cerMeHTH. OBa € HajYecTO KOPHCTEH METO/I.

3. Xucmonowxu memoo

XUCTOJIOMKHOT MeTo/ Oapa moceOHA MOArOTOBKA Ha 3a0HUTE TKHMBaTa 3a JAETalleH MHKPOCKOIICKH
TIperJie]l, CO MITO MOXKe TOMPENH3HO Ja ce ofapenu (azata Ha pa3Boj Ha 3a00T. buejku 3a oBaa Merosna, 3a00T
Tpeba 1a € eKCTpaxWpaH M TOATOTBEH 32 MHKPOCKOIICKAa aHajli3a, OBaa TEXHHKA € II0COOJBETHA 3a

IMOCTMOPTAJIHU CUTYalluU.

4. Xemucku u ¢husuuru memoo
XeMHCKHOT 1 (PU3UUKHOT METO/I ITPECTaByBaaT CIENHjalHa aHaIu3a Ha TBPANTE 3a0HM TKUBA TIPH IITO
ce oJipe/lyBa HUBOTO Ha jOHU KOE Ce MEHyBa co Bo3pacTa (8).
I'pynmupame wiu kiacupukaiyja Ha METOJAUTE MOXKE JIa C€ HATPAaBH M CIIOPE] OUYUTIICHATA CTAPOCT U
T0a BO 3 (hazm:
1 Bo3pacHa mOpoOIEHKA BO MPEHATAIHUWOT, HEOHATAJICH W PAHUOT MOCTHATAJCH mepuon (NMepuoj Ha
JIOCHYE);
2 BO3pacHa MpOIeHKA Kaj Jiela U a[0JeCleHTH; 1

3 BO3pacHa mpolieHKa Kaj Bozpacuu (9).

Bunejku GokycoT Ha 0BOj TPy ce METOIMTE 3a O/IpeyBamke Ha BO3pacT MPEKy ACHTHIIMjaTa Kaj Iena,

Ke 6I/I,Z[aT CIIOMCHATHU CaMO OHHUEC METOJU KOHU C€ O[] UHTCPEC 3a Taa LICJIHA I'pyIa.

3. OnpenyBame Ha BO3pacT MpeKy 3a0uUTe BO MPEeHATAJIEH, HEOHATAJIEH MEPUO/ U T0eHYe

Bospachnara mpolieHKka BO oOBaa Trpyna Ha UCIUTAaHWIM MOXE Ja C€ HalpaBH IPEIH3HO.
MuHepaiu3aljara Ha MJIEYHATa JCHTHUIM]a 3alI0YHyBa 011 2 10 4 MEeCeld HHTPAyTePHUHO, a MUHEpaiu3alyjaTa
Ha IPBUTE TPAjHUTE MOJIApH ce 3a0eexyBa 0Ky 6. Mecell naTpaytepuHo (10).

Kopucrejku ru XMCTOIOMIKUTE METOAU MOJKE J1a c€ JeTeKTHpa MUHEpalin3aliyja Ha 3a0uTe npe Toa aa
oune orkpueHo Ha PTI cuumka okony 12. Hexena. Heonarannara nuHUja € ONTHYKKA (DEHOMEH MOPaId
MPOMEHAa Ha JMMEH3HWjaTa, CTENCHOT U MHUHEpaln3aljata Ha eMajiioBUTE MPU3MH, MPEIU3BUKAHH MOPAIH
HEHaJejHa ITPOMEHa 0JT MHTpayTepHHa BO eKcTpayTepruHa cpeauna (11).

OBue nTUHUM Ce CpeKaBaaT Kaj TpajHUTE 3a0W BO JCHTHHOT M eMajiioT . OBOj MOJATOK MOXKE Ja ce

KOpHUCTH 3a NPOLICHKA Ha KOJIMYMHATA Ha (bOpMI/IpaH:G Ha eMajn apea U MOCTHATAJIHO. Heonaranaure nuHun ce
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HE3aBUCHHU O] TeCTaIMCKaTa BO3PACT MM TOJIEMHHATa Ha JIETETO TMpH parame. [IporieHkara Ha MepHoaOT Ha
MIPEeKMBYBahe HA IOCHYETO BO MEPUHATAIHUOT TEPHUO MOXKe Ja ce 1o0ne KOPUCTEjKH ja HeoHaTalHa JIHHM)a
Kako pedepeHTHa THWHHUja KOja MOXKE Ja ja Jaje To4HaTa Bo3pacT Ha Oebero Bo geHoBu (12). CrtamkaTa Ha
(dhopmMupame Ha IpUMapeH eMaji n3Hecysa 2,5-4,5 p/men. Ce 3abemnexxyBaar BKPCTCHH JICHTH HHU3 €MajJOBHTE
MPU3MH IITO TO MPETCTABYBAAT JHEBHOTO IMOCTENICHO TAJIOKEHEC HA €MajJIoT U TOa MOXKE Jla C€ KOPUCTH 3a Ja
ce MPOLICHH TOYHATa BO3pacT Ha 0e0eTO BO IEHOBU CO OpOeH-e Ha BKPCTEHUTE JICHTU O]l HEOHATa IHATa JIMHH]ja
(13).

Heonatanuure nuHUM MOKE A2 c€ KOPUCTAT 3a Ja c€ HalpaBH pa3irKa MOMery )KMBO POJIEHO U MPTBO
poleH QeTyc U € BaKHa aaTKa BO (POPEH3WUKHUTE CIydad KaKo U 3a MpelenuIeMUOIOMKH CTyAud. [ 1aBHOTO
OrpaHNYyBam€ 32 KOPUCTEHETO HEOHATATHA JIMHMja 3a MPOIIEHKA HA BO3pacTa € JieKa ce HEONMXOAHU HEKOJIKY
JIcHa Ha MPESKUBYBA-E 3a J]a c€ Pa3BHE HeOHAaTanHaTa JuHUja. OTKPUBAKETO HA HEOHATAIHA JINHUja 3aBUCH O]
pa3nuuHu (aKTOPHU KaKO IITO CE 0OCKAaTa Ha 3a0HUOT MPECEK, cOeIMHaTa Ha MPECEKOT 01 3a00T U KOPUCTECHHOT

u3BOp Ha cBeTirHA. Cenak, OTCYCTBOTO Ha HEOHATAIHA JIMHUja HE € CEKOTalll II0Ka3aTell 32 MPTBO pPoJcHO Oede

(14).

3.1. Meron Ha Crak
OBoj MeTOA ja MepH cyBaTa TeXHWHA Ha MHHEPAIN3UPAHUTE 3a0HU TyOepH U JaBa MPHOIIKHA BO3PACT
Ha ferero. Bo 6 Tu Mecenn MHTpayTEpUHCKH XHBOT, TeKMHAaTa M3HecyBa 60 mg, Kaj HOBOPOJCHOTO JETE,

3a0HuTe TyOepu Texar 0,5 gm , a Taa TexkuHa 1Mo 6 Mecenu ce 3roemyBa Ha 1,8 g (15).

3.2. Meron na Kpayc u Ilopaan
OBue aBTOpH ja MpoydyyBaje paHaTa MUHEpAIU3allKja Ha Pa3IiHU MJICYHU 3a0H KaKo U TPajHUOT MPB
mouap. PasBojor e onmman Bo 10 ¢as3m, o3HaueHu co pumcku Opojku ox I go X; IX-ta ¢aza omndaka tpu

nonadasu u X-ta dasa Bkiyuysa net noadasu (9).

4. OnpenyBame HAa BO3PACT NMpPeKy 3a0MTe Kaj 1ena u agojaecueHTH

4.1. Bo 3aBHCHOCT 0 MPHUCYCTBOTO MJIM OTCYCTBOTO HA MaMeJIOMH

MawmenoMHUTe Ce HCTaKHATH EKCTEH3MHM Ha €MajlloT NPUCYTHM Ha WHOHU3aJHHOT pad Ha TpajHUTE
WHIM3HUBU. [IpUCYCTBOTO MIIM OTCYCTBOTO HAa MaMEJIOMH MTOMara Bo JTU(pepeHIINPakhEeTO Ha MJICUHA WM TPajHa
JICHTHIIN]a.

CripoBejicHa € CTyAMja CO TOJIEMHUHA Ha IpuMepok of 213 ucnutanunu Ha Bo3pact o1 0 1o 50 rogunu
IITO KOpEeJIHpa cO MpeBalieHNaTa Ha MaMEJIOHUTE CO BO3pAacT, IOJI U OKIy3ajeH ojgHoc. KoHcraTupaHo e jexa
¥“Ma IPHUCYCTBO Ha MaMeJIOMH BO TpBaTa JEIEHH]a O] )KHMBOTOT U CO 3TOJIEMYBAamETO Ha BO3pAacTa HUBHOTO
MIPUCYCTBO Ce HamallyBa. MamenoMuTe ce TIoBeke MPUCYTHU Kaj TPajHHOT MaKCHUJIapeH LEHTpajIeH UHIM3HB U

TTOBEKEe Kaj )KEHCKHOT OTKOJIKY Kaj MamkHuoT 1o (16).
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4.2. Bo 3aBHCHOCT 0O]1 IPUCYCTBOTO HA 3a0MTe BO YCHATA NIYIIMHA

lyp m Macenep, ja momudumnmpane Kpoudemmoara Tabema Koja € TpHUKa3 3a  Pa3BOjOT U
XpOHOJIOTHjaTa Ha pacTOT Ha YoBeukuTe 3a0u (17).

Cunr u cop. cposene cryadja co 126 aema Ha Bo3pacT A0 33 Meceny co epynTHpaHu MIICYHH 320U U
3aKiIydnie JeKa 3a01Te HUKHYBaaT opaHo BO MaHAuOyaTa U Kaj aeHCKHOT 1o (18) .

[Tpouenkara Ha BO3pAcT Kaj JelaTa M aJOJIECIEHTHTE HpEeKy 3abasoTo ce 3aCHOBa Ha BPEMETO Ha
HUKHyBar¢ Ha 3a0bWTe BO yCHaTa IIyIUiMHA M Kannudukanujata Ha 3abwre. Pagmorpadckuor meronm ce
KOPHCTH Kaj 3a06ayio BO pa3Boj Kora HeMa JIOKa3H 3a IojaBa Ha 3a0ute momery 2,5-6 romuau. MHOTY cTyann
3aKiIydnie Jeka (popMHupameTo Ha 3a00T € MOCHTYpPEeH IMoKa3aTell 3a 3a0HaTa 3pesIoCT OTKOJIKY I0jaBaTa BO

ycra uiu epynuujata (19)(20)(21).

4.3. Meton na lllyp u Macesep
Bo 1941 romuna, lllyp m Macenep ro mnpoydyBaje pa3BOjOT Ha MIICYHUTE M TpajHUTE 3a0H,
onuinyBajku 21 xponosomku ¢a3u oj 4-tu Mecenu a0 21 roauHa ¥ M 00jaBHUiIe TAOCTUTE 32 HYMEPUUYKH
pa3Boj Ha 3abute. TaOenara 3eMa BO MPEIBUI 3 KAPAKTCPUCTHUKHU:
1 3a0u kou epynrTupaie;
2 CTCIEHOT Ha Pecoplllyja Ha KOPSHUTE Ha MIICYHUTE 3a0H; U

3 CTemeHOT Ha pa3Boj Ha TpajHuTe 3201 (17).

4.4. MetoagoTt Ha Hona

OBoj meton 6mt ocmucieH on Hona Bo 1960 ronuna. MuHepanu3alyjara Ha TpajHAaTa ACHTUIU]a Onia
nojienieHa Bo 10 ¢a3u 1 Ha cexoj 3a0 My ce BPIIIM OTYUTYBAE U CE MPABH BKYICH 30MP 0] MaKCHIAPHUTE U
MaHauOynapHuTe 3a0u. JloOMeHHOT 30Up ce cropeayBa cO OJHAIpPE]] OJPEICHUTE BPEJIHOCTH BO Tabenara 3a

oJlperyBame Ha Bo3pacta (22).

4.5. Meton Ha Kamepuep ujim MeTo/1 Ha OTBOPEH aneKc

Bo 0BOj MeTOq, 3a MpOLIEHYBamkE C€ KOPUCTAT CEAYMTE JIEBU TpajHH MaHIMOysapHu 3a0u. bpojoT Ha
3a0M CO IIeJIOCEH Pa3BOj HA KOPEHOT M 3aTBOPEHW alMKallHU BpPBOBU ce HoTupaaT kako NO. Kaj 3abure co
HE3aBPIICH PacT Ha KOPEHOT Ce MEPH PacTOjaHUETO IIOMEry BHATPEITHUTE CTPAHU Ha OTBOpeHUOT BpB (A). Kaj
3a0uTe CO JIBa KOPEHHU Cce 3eMa 30MPOT Ha PacTOjaHUETO MOMETy BHATPEITHUTE CTPAHU Ha JIBa OTBOPEHH BPBOBU
Ha KOpeHUTe. 3a Jia ce aHyJHpa 3roJeMyBameTo, MEPEHETO Ha OTBOPEHHOT BPB WJIM BPBOBHUTE CE JIENH CO
nowkuHarta Ha 3a00T(L) 3a cekoj 3a0. Bo3pacTa ce mpecMeTyBa Kako 30Mp Ha OTBOPEHH BPBOBH (S) ¥ Opoj Ha
3a0u co KoMILieTeH pa3poj Ha kopeHoT (NO). BpeaHocTute ce 3aMeHeTH BO ciiefHata ¢hopMmysia 3a IpPOICHKA

Ha BO3pacTa.

Age =8.971+0.375g+1.631 x5+ 0.674 NO - 1.034s-0.176 s.NO
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Bo ¢opmynara g e mpomennuBa exHakBa Ha 1 3a MoMunmba u 0 3a 1eBojuna. MHOTY aBTOpH cMeTaat
neka mertonoT Ha Kamepumep co onpemeHH MOmu(UKAMM € HAjTOYHHOT METOJ 3a IPOIEHKAa Ha BO3pacTa

(23)(24)(25)(26).

4.6. Metonot Ha Mopuc, @®anuHr u XaHT

Ogaa MeTozna uckimyunBo kopuctu [OPA (nHaTpaopanna nepuanukainna paguorpaduja). Ce npoydyBaat
14 ¢a3m Ha MHHepanu3alyja HAa €JHOKOPEHH W TOBEKEKOpeHH (TpajHuTe OOYHM MaHAUOyJIapHH MOJIApU H
TpajHUTE MAaKCWIAPHH M MaHAWOymapHH uHOM3MBH). lIpoceyHaTa Bo3pacT 3a coojBeTHaTa ¢asza € Beke

MPEeTX0aHO oaperaeHa (27).

4.7. Metonot Ha XaBUKO

Bo 1974 ronuna Ha 1162 nena on ®@uHcka Ha Bo3pact oA 2 10 21 roauHa HampaBeHu ce 12 HagoMKHU
paauorpad)cKy peceiy Ha 4 TpajHu 3a0u.

OB0j METOJI € KOPUCEH Kora HEKOU O] TPajHUTE 3a0M BPOJICHO MOXKE Jia HefiocTacyBaaT. Bo oBoj MeTos
ce mpolleHyBaat (a3ure Ha (hopMUpame Ha 3a0UTe - MIECT ce OJHeCyBaaT Ha (popMuparme Ha KOPOHKA M IIeCT

ce oJHecyBaat Ha opMmupame Ha KopeH. [loToa ce 3ema mpocek 3a j1a ce oxpean BozpacTa (28).

4.8. Metonor Ha [emupuujan, I'onagmrajn u Tanep

Hemupuujan, lommmrajn 1 Tanep oOenexxane mpeno3HAaTauMBH (GopMu Ha 3a0H, OJ] IMOYETOKOT Ha
KanmuduKanyjaTa 10 KoHeuHaTa MmaTypupaHa ¢opma. Bo oBoj meron, Owie aHanw3upaHu 7. JIEBU TpajHH
MaHaMOyJIapHU 320U U pa3BOjoOT Ha cekoj 3a0 Omi mozeseH Ha ocyM pa3BojHu (aszu. Ce nmpoueHyBaaT dazute
Ha (Qopmupame Ha JeBUTEe MaHAWOyNIapHH 3a0M (CO MCKIYY4OK Ha TPETUTE MOJIApH), €€ Cymupaar
MOe/IMHEYHNTE OLEHKM 3a CeKoja on ceaymre (a3d W Toa Ce NpeTBOpa BO €AWHEYHA BPEIHOCT INTO

MpeTcTaByBa IpocevyHa Bo3pact 3a aere (19).

4.9. Moauduxanujata Ha Bunujam

Oga cTyauja Ouia U3BpIeHa Ha OeNTrucKara KaBKacka Iolysanyja u ouie GopMUpaHd HOBU TaOesIu 3a
MOMUYHIbA U JICBOjYMEba. XPOHOJIOIIKATA BO3PACT Ce JOOMBAa CO JI0JaBame Ha OILIEHKAaTa 3a MaTypalifja Ha
pasnuunu 3a0u. OBOj METO/ € IMOSIHOCTABEH U ja 3aIp)KyBa IPeIHOCTa Ha MeTo0T Ha Jlemupuumjan (21).

Jpyra Mmoaudukaimja Ha MeTo10T Ha JJeMupurjan Ouiia co MpecMeTyBambe Ha XPOHOJIOIIKATa BO3PACT
BP3 OCHOBA Ha KYMYJIATUBHHOT PE3yiITar o1 4 3a01 — IIPB mpemMoJiap, BTOP IpemMoJjiap, IpB MOJIap B BTOP MoJiap

(29).

4.10. Metoxor Ha KBan
Bo oBaa meToza, Mokpaj KIMHUYKUOT TPETJe]l Ha yCHaTa miyruinHa, ce npaeatr u PTIT cauMkute Ha
(¢poHTaTHUTE 3a0M. METONOT Ce KOPHCTH 332 CBEHTYalHO Jia C€ OTCTPAaHW COMHEXKOT JIalu HEKOe JIUIE €

nomiano on 18 romunm. Bo oBOj MeTom, ogHOCOT mynma-3ad ce MpecMeTyBa 3a IIECT MaHAUOyIapHU U
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MaKCHUJIapHH 32161/1, KakKo ITO C€ MAKCUIIAPpHUTE HCHTPAJIHU H JAaTCpalHHW HWHIM3WBH, MAaKCHUJIAapHH BTOPH

MpeMoJIapu; MaHIUOYIIapeH JaTepalieH MHIIM3UB; MAaHANOYIIapeH KaHWH; U MaHauOynapex rnps npemonap (30).

4.11. MeToxoT Ha MuHIIEp U COP.

ABTOpHTE TO TpOydYyBaje pa3BOjOT Ha TPETHOT MOJAp KaKO CPEICTBO 3a TNPOICHYBamke Ha
XPOHOJIOIIKATa BO3PACT Kaj Jela U a/I0JIeCIIeHTH Ha Bo3pacT of 14-24 rogunu. Ja kopucrene JlemuprianoBara
krnacuduKanja 3a a oApedar MpocedHa Bo3pacT Ha (opMupame Ha TpeTHOT Momap. OTKpHUEeHO € JeKa
Pa3BOjOT HA TPETHOT MaKCHIIAPEH MOJIap € MOHANPEICH OTKOJIKY TPETHOT MaHaubynareH monap. Mcro taka kaj

JKEHCKHUOT T0J1 (OpMHpamkETO Ha KOPEHOT Ce CIIydyBa MOOP30 CIOPEI0CHO CO MaKHUOT 1ot (31).

4.12. Metonot Ha KoxJjiep

OBOj MeTo[ TO ClIelM pa3BojOT U MaTypanujata Ha cute TpajHu Tpetd Moiapu. Coapxu 10 cragmymun
Ha eBaJlyallyja, TpU CTaJANYMH Ha (hOpMHpare HAa KOPOHKATA U CEAyM CTaAUyMH Ha (GOPMHUPAKETO HAa KOPEHOT.
Ce craBa akIleHT Ha Pa3BOjOT HAa KOPEHOT, OUJICJKM KOMIUIETHOTO (hOPMHUPAEE Ha KOPEHUTE Ce CMETa JeKa
3aBpIyBa okoiy 23. roguHa. OBOj METOJI OBO3MOXKYBA Jia Ce HAIpaBH J00pa MPOIICHKA Jalld MHIUBUIyaTa ©

MaJsloJeTHa WK ToiaHoseTHa (32).

4.13. MeToaoT Ha AHApPECOH

AHZIEpCOH ja eBamyHnpall MUHEpai3anyjaTa Ha CeKoj 3a0 BO JBETE BUIIMIH, BKIIyYyBajKi I'O U TPETHOT
Monap. ['o kopucren MopHCOBHOT cUCTEM, HO ja U3MEHWJI HOMEHKJIaTypaTa 3a o0enexyBamwe, 01 cTaauyMm |
Kako HajpaHa Qas3a Ha pa3Boj, 40 ctanuyM l4. Cucremor conpxen 4 aujarpaMud KOM BKJIy4yBaaT MOJATOLHM
MpOILIeHETa BO3PACcT Ha CUTE IIEPMAaHEHTHH 3a0H, 3a JIBeTe 3a0HM HM3M M 3a J[BaTa Hojia. buio HotupaHo neka

cerak MPBUOT TPaeH MOJap € HajBepOJOCTOCH MOKAa3aTell 3a XpOHOIOoIIKaTa Bo3pacT (27)(33).

4.14. Metonot Ha A KaxTtanu

Toa e eneH ox HajHOBHUTE M IIMPOKO NMpHU(aTeHH METOOM 32 MPOLEHKAa Ha BO3pacTa Kaj Jeua u
ajioyiectieHTH. ['0 KOpUCTH JCHTAIHUOT pa3Boj W epyllfjara Ha 3a0HTe, MOKaKyBa MOIIHE TOYHU PE3yJTaTH,
MOIIIHE € CEH3UTHBEH M JeceH 3a npumena. Ce cocroum o 31 nujarpam, nouHyBajku ox 30. Hemena
WHTpAYTEPUHO 3aBPINYBajKu co 23,5-TOAUIIHA BO3PACT. 8 O IUjarpaMUTe o OMHIIYBaaT pa3BojoT Ha TPETHOT
MoJiap 3armouHyBajku of 16,5-roaumna Bozpact. An Kaxranu kako pedepeHTeH ro 3eMa BpeMEHCKHOT TIEpHOJT
Ha epymniMja Ha 3a00T HU3 aiBeojiapHata Kocka. KOHCTaTUpaHO € Jeka HajMalKy OTCTalyBama BO

dhopmupameTo Ha 3a0UTEe UMa BO IETCTBOTO, a ITOCJIe 16 ToMUIITHA BO3PACT OTCTAIyBamara ce moroiaemu (34).
4.15. MeTtoaoT Ha bajapaj

Crposenena ¢ PTT-cTyauja 3a peructpupame Ha GOpPMHUPAKHETO U 3aTBAparkhe Ha alMMKATHUOT (hOpaMeH

Ha JBaTa MEpPMAaHEHTHH BTOPH MaHAMOYJIapHM MOJapH 3a TpOLEHYBamke Ha Bo3pacT Kaj 14-16-romuimHu
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aponecuentn. Koprcten 6mn meromoT Ha [lemupuunjaH Koj ro KOPUCTH OMHCOT Ha (a3uTe Ha pa3Boj U Ha

IIeTT0CHO (hopMHupame Ha KOpeHOT (35).

3akayqox

OppenyBame Ha BO3pacTa Kaj Jella M aloJIeCIeHTH MPeKy ISHTUIMjaTa ce€ MODKH Ha (aKTOT IITO
3a0UTe IO 3almoyHyBaaT Pa3BOjOT BO PaHUOT MHTPAYTEPHH IEPHOA, W C€ HajOTIOpHATa CTPYKTypa Ha
YOBEUKOTO TE€JI0, AOCTAlHA JJOJIr0 BpeMe 10 CMPTTa.

Hneanen Mmeroj 3a ojpelyBambe Ha Bo3pacTa c¢ yIIT€ HE HOCTOM M 3aToa TOa € IMPeAU3BUK 3a
(bopeH3nuKuTE 0JOHTOI03U. Mako mocTojaT TOJIKY MHOTY pa3IMYHM METOIM 3a MPOIIEHKAa Ha BO3pacTa 3a Jela
U aJI0JIECIIEHTH, THE MMaaT CBOU IPEIHOCTU M HEMOCTaTOLH. 3aT0a MOpAa BHUMATEIHO Jia C€ MPOLEHU CEKOj
cily4aj moceOHO U Jia ce n3depe e[eH WM MoBeKke METOM KO OU Jane Hajao0pu pe3yliTaTH BO KOHKPETHHUOT
ciydaj. Cemnak, IpolLEHKaTa Ha BO3pacTa € peJu3BUKyBadKa 3a/1a4a.

[ToTpeOHM ce [JONONHUTENHM CTYAMH 3a Ja C€ MpPOBEPU BaIUAHOCTA, BEPOJOCTOJHOCTA U
MPUMCHJIMBOCTA HAa pa3IMYHU MCTOOH Kaj Ppas3jIiM4yHU MOITyJIallu HU3 CBECTOT U MOXKEC Jia C€ MOoCTaBaT IMOHOBU

pedepeHTHH cTaHaapay BO 3aBUCHOCT OJ1 pacaTa M €THUYKATa IPUIaIHOCT.

Conclusion

Dental age estimation in children and adolescents is due to the fact that teeth begin development in the
early intrauterine period, and are the most resistant structure of the human body, available long after death.

An ideal method for dental age estimation does not yet exist and therefore it is a challenge for forensic
odontologists. Although there are so many different methods of age estimation for children and adolescents,
they have their own advantages and disadvantages. Therefore, each case must be carefully evaluated separately
and one or more methods must be chosen that would give the best results in the specific case. However, age
estimation is a challenging task.

Further studies are needed to test the validity, reliability, and applicability of different methods in

different populations worldwide, and newer reference standards may be set depending on race and ethnicity.
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Abstract

The evolution of digital technology is offering exciting opportunities for improving the treatment
outcomes in dentistry. New digital systems replaced traditional, analog impressions, including the usual
impression materials with new digital tools like intraoral scanners. Intraoral scanners have the potential to offer
excellent accuracy with a more comfortable experience for the patient and more efficient workflow for the
office.

Software analysis provides patients with predictable outcomes, easily visualize treatments outcomes in
all treatment steps. Digital technology and new digital tools take dental practices to the new level in providing
higher standards in dental care and treatment.

Keywords: Digital technology, scanners, digital systems, dentistry.

Introduction

The development of digital technology is noted to be growing every day from where it comes and the
increased use of the device in all areas, as well as in dentistry. Digital dentistry has been the biggest
advancement in the past few years in the dental industry.

Its beginnings were recorded only in the early 80s™. Until today, digital technology has evolved to
such a degree that its use in the field of dentistry is inevitable. Schmidt A. et all the work of studying the
precision of digital scanners in relation to conventional scanners, indicating the need for intraoral scanners in
everyday dental practice. ¥ The precision and accuracy of digital scanners is essential for their use for all
indications in dental practice. A large number of studies conclude that the clinically acceptable accuracy is
between 50 and 120 pm) B**®7 The scanning strategy is also analyzed in relation to the precision obtained
with digital printers. [8,9]. Some authors have found that the same strategy has an effect on the accuracy of
printing, especially when scanning larger or smaller surfaces. The lighting of the scanned segments has the
same effect. [10,11]. Of importance is the efficiency of the clinician performing the scan as well as the
conditions in the patient's mouth. Updating the software and new software versions also affects the accuracy of
the data.l'?

The evolution of digital technology offers exciting opportunities to improve the results and treatment

outcome in dentistry. New digital systems have replaced traditional, analog impressions, including common
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impression materials, with new digital tools like intraoral scanners. Intraoral scanners have the potential to offer
excellent accuracy and a more comfortable patient experience as well as a more efficient workflow office.
Analyzing software provide patients with predictable outcomes, easily visualize treatments outcomes in all
treatment steps. Digital technology and new digital tools take dental practices to the new level in providing

higher standards in dental care and treatment.

Time Management

The time of taking an impression with an intraoral scanner and obtaining a studio/working model is
much shorter than the conventional impression technique. It is considered as major advantage in reducing the
chair time. This is reported by many authors.

Polido and ass. report that digital impressions tend to reduce repeat visits and retreatment, while
increasing treatment effectiveness.™

Emir Yuzbasioglu and ass. concluded that digital impressions resulted in a more time-efficient technique
than conventional impressions. Patients preferred the digital impression technique rather than conventional
techniques.

Paolo Francesco Manicone and ass. in their study using 4 different databases (Medline, Cochrane,
Web of Science, Scopus) searching for clinical studies that compared the time needed and/or patient
perceptions between those who had undergone the digital scanning procedure and those who had undergone
conventional impression making. Digital scanning was found to be more time-efficient and convenient than
conventional impression making for implant-supported restorations, they concluded.™**!

Sebastian Patzelt and ass. in their in vitro investigation tested three different computer-aided
impression-making (CAIM) systems: Cerec Acquisition Center (AC) with Bluecam (Sirona) and Cerec 3D
Service Pack Version 3.85, iTero (Align Technology) and iTero software Version 4.0, and Lava Chairside Oral
Scanner (C.0.S.)) (3M ESPE) and Lava Software Version 3.0. They have concluded that CAIM was
significantly faster for all tested scenarios. This suggests that CAIM might be beneficial in establishing a more
time-efficient work flow. Also, the authors found CAIM to be superior regarding time efficiency in comparison
with conventional approaches and might accelerate the work flow of making impressions.™*®!

Digital impression taking, rapidly transforming everyday dental office work flow in a way that patients
benefit much more comfort and a pleasant experience in the dentist’s chair.

So, there is no doubt that the use of intraoral scanners is becoming a necessary tool in everyday dental

practice.

Accuracy of digital impressions versus conventional
Accurate dental impression is an essential step prior to diagnostic, treatment planning and treatment
outcome. Many authors report that digital impressions are much more precise than conventional."*® Much

more that digital implant impressions offer a valid alternative to conventional impressions.
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A significant benefit of digital impressions is their accuracy. In a traditional impression workflow,
there are many places where errors can occur that can lead to inaccurate results.

By using digital impressions are avoided those errors due to air bubbles breaking the impression
materials, insufficient impression material, inadequate impression adhesive, or distortion resulting from
disinfecting procedures.™!

By using conventional impressions it’s not always easy to catch mistakes before sending the impression
to the lab — and if you find any errors, you have to repeat the entire process.

Evaluation the efficiency and accuracy of digital impression techniques has been reviewed by many
authors in different areas in dentistry such as implant dentistry, prosthetics dentistry, orthodontics, orthognathic
Surgery.[zo,zl,zz]

Alexander Schmidt and ass. made systematic review aimed to answer the question: Which accuracy is
described for digital implant impressions in clinical studies? The have concluded that the accuracy of recent
10Ss for digital implant impressions in patients was shown to be clinically acceptable.

Systematic review of comparing marginal and internal fit of fixed dental restorations fabricated with
digital techniques to those fabricated using conventional impression techniques was made by Konstantinos M
Chochlidakis and ass. They have concluded that the digital impression technique provided better marginal and
internal fit of fixed restorations than conventional techniques did. 2!

In systematic review study “Clinical aspects of digital three-dimensional intraoral scanning in
orthodontics” Ahmed Mohammed Alassiry through extensive search of literature has investigated the accuracy,
reproducibility, scanning time, patient comfort, and operator experience of various commercially available
intraoral scanners (10S) in orthodontics.

Conclusion was that 10S are time-efficient, comfortable for patients, and simple to use with a learning
curve for the operator. These methods are sufficiently accurate for treatment planning and aligner fabrication in

orthodontics.?

Conclusion

Digital impression taking, given its undeniable benefits, will transform digital intraoral scanning into a
routine procedure in most dental offices in the coming years.

Furthermore, digital impressions tend to reduce repeat visits and retreatment while increasing treatment
effectiveness.

Patients will benefit from more comfort and a much more pleasant experience in the dentist’s chair.
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