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PUCKOBETE 3A IUTUTAJIMBALUA, IPUMNHEHAU OT YOBELIIKH
DOAKTOPHU B AKAJJIEMHUYHATA CPEJA

The risks for digitalization by human factors in academic environment

JIoen Bosinos?”
e-mail: Iboyanov@unwe.bg '

AOcTpakT

Ilpe3 nocneonume mpu Oecemunemus OUSUMATUIAYUAMA NOCHMENEHHO, Ce NPesbPHA B6b8
nvpeocmenener hakmop u OCHO8HA cuna 6 oopasosamennama cpeoa. Tazu nosa napaouema KOpeHHo
NPOMeHU HAYuHa, NO KOUMO 3HAHUEmO ce Npeocmass, npuoobusd, pasnpocmpaHasa u OyeHssd.
Hetinomo 3nauenue npousmuya om 6b3MOMCHOCHUME HA OUSUMATHUSA CESM Od NPe000asA8A MHO2O OM
0CpaHuueHuama Ha MpaouyuoHHUmMe NOOX00U Ha AHANI0208US CE:M, A 8 CIIYYas ¢ 00pazoeanuemo - 0a
n0020mMeU Xopama 3a HeNnpeKbCHAMO pPAa3eusaujs ce U YCb8bPUIeHCMEAW ce HO8 C6am, KOUmo 6
Momenma e npeodaadasaujo oueumaner. Coujespemenno oueumannama mparcgopmayus ([T) nocu
HAKONKO pucka. MHoeo om msax ca ceéwvp3anu ¢ 408ewlKu Qaxkmopu, Koumo moeam uiu 0da
8b3NPENAMCMEAM YCNewHomo eHeopsasane Ha OUSUMAanu3ayusma u Kauecmeomo Ha oopasoeanuemo,
unu O0a 0ogedam 00 HenpedsudeHu HeeamueHu nocieouyu. Hacmoswuam ooxnad pasenedxcoa
C8BP3AHUME C YOBEKA PUCKOBE OM OUSUMANUZAYUAMA, KAMO Npeocmaes ONUCaAHue Ha OmoenrHume
puckose, kamezopusupa eu u 0asa npumepu. Mamepuarvm 3asvpuiea ¢ Kpamko o0cwocoane u
NPenopvKU No paszenexcoanume memu u npooaemu.

Abstract

During the last three decades, digitalization has gradually but unstoppable became an indispensable
factor and major force in the educational environment. This new paradigm fundamentally reshaped the
way how knowledge is presented, acquired, disseminated, and assessed. Its importance stems from the
possibilities of the digital world to overcome many of the limitations of traditional approaches of the
analogue world and in the case of education - to prepare individuals for the ever progressing and
enhancing new world, that is overwhelmingly digital at present. At the same time the Digital
transformation (DT) brings a few risks. Many are related to human factors that can either hinder the
successful implementation of digitalization and quality of education or lead to unintended negative
consequences. The present paper looks at the human-related risks of digitalization, presents a
description of each risk, categorizes them and presents examples. At the end, there is a short discussion
and recommendations on the topics.

KarwuoBu nymu: Jlururanna tpanchopmais, o00pa3oBaHue, PUCKOBE, YOBEIIKH (DakToOpH
Keywords: Digital transformation, education, risks, human factors

JEL: 12, 123, 124, 033

BbBenenune

JurnranusanusaTa Ha 00pa30BaHHETO MPOMEHH U U3IpaTh 00yYEHHUETO OTBB TPAIUINOHHHUTE KIACHH
cTan upe3 MopaepHuTe TexHomoruu. OwnnaiiH miatdopmute (Hamp. Coursera, Udemy, EdX)
NPEAOCTABAT I'bBKAB JOCTHII JI0 KYPCOBE U PECYPCH, IOKATO CUCTEMUTE 32 yIpaBieHUE Ha 00YUIEHUETO
(Google Classroom, Moodle, Canvas) momaraT Ha MpemnoAaBaTeINTe Ja YIPaBISABAT M MPOCIEASIBAT
HanpenbKa Ha yYeHUIUTEe. ENeKTpOHHUTE YUeOHUIN U AUTHTAITHUTE MaTepUalld HaMaJIsiBaT pa3xoAnuTe
W yJeCHSBAT aKTyalu3allMuTe, a NpWIoKeHHs 3a oOydenume karo Quizlet m Duolingo mnpaBsT
00y4eHHETO MO-aHTAKUPAIIO Ype3 Wrpu/rediMudukanys W nepcoHanmsanmsa. MHcTpymenTture 3a

! TIpodecop, n-p, Karenpa nadpopmManmoHHN TEXHONOTHH U KOMyHUKAMHU, DaKyaTeT MO NPUIOKHA
nHpOPMATHKA U CTaTHCTHUKA, YHUBEPCHUTET 32 HAIIMOHAIHO U CBeTOBHO cromancTBo, ORCID 0009-0006-
2292-0619.
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enHOBpeMeHHa paboTta (Zoom, Teams) HachpuaBaT B3aMMOJACHCTBHETO, AOKaTo BupryamHaTta
peamnoct (VR)/JlobaBenata peamHoct (AR) mpemnmarar Bu3yamHHM W WTEpPATHBHU IOAXOOU 32
npezcTaBsHe U pa30upaHe Ha MO-CIIOKHU KoHenuuu. M3kyctBenust natenekt (M), B ToBa 4ncio u
MaIIMHHOTO OOy4YeHHE MEepPCOHANIM3UPAT y4yeOHUTE MaTepHald M MONOOpABAT KAavyeCTBOTO Ha
IpernoaBaHe. 3aeIHO TEe3H WHOBAIMM CH3/1aBaT MO-I'bBKABH, €(PEKTUBHU M MHTEPAKTUBHHU y4eOHHU
NPEKUBSIBAHUSL.

Hururannara tpancdopmanus (IT) B oOpa3zoBaHHeTO MpenocTaBsi MHOXKECTBO MoJ3u. Tst mogoOpsiBa
e(eKTUBHOCTTA Ha MPETIOIABAaHETO U YUEHETO Ype3 HHCTPYMEHTH 32 €IEKTPOHHO 00YUCHHUE, H3KYCTBCH
WHTENEKT U IUTUTAJIHHU PECypCH, KaTO ChUIEBPEMEHHO Ch3/1aBa MMO-aHTKHUPAIlX U NEPCOHANTU3UPAHU
yuebnn npexwusspanus. T pasmmpsiBa noctbna 10 oOpa3oBaHHe, KaTo MpeMaxBa reorpadckure u
BpeMeBUTE OapHuepH, OCUI'YpsBalK{ IMO-TOJsIMa CIIPABEIJIMBOCT CIOPEN Pa3IMYHUTE BBH3MOKHOCTH.
Hpyr BaxeH (akTop €, 4e pa3xoAUTe M PECypcuTe Ce€ ONTUMH3HpAT upe3 IUTHMTAIHU MaTepuand u
ABTOMATU3UpPaHNU CUCTEMU 3a YIHPABJICHUC, JOKATO HWHTCPAKTUBHUTC HWHCTPYMCHTU HaCbpdaBaT
B3aMMOJICHCTBHETO M aKTMBHOTO y4acTHe Ha mpenopaBamiy W ydamu ce. OcBeH ToBa, T pa3Busa
OCHOBHM JUTHTAJIHA YMEHMS 32 YYHUTEINTE W YYEHUIUTE, YKpPENBa BPB3KUTE MEXKIYy BCHUKH
y4dacTBalIUTEe B TO3U MPOLEC CTPAHU U U3IIOJI3BA aHAIN3 Ha JaHHM, 3a J1a IOA00pU KaKTO KadyeCTBOTO
Ha IpelnojiaBaHe, Taka U YIIPaBIEHUETO Ha oOpa3oBaHMeTo. ChbBpeMeHHATa Ijio0ajnHaTa JUTrHMTaIHa
cpeia C HHCTPYMEHTH, JOCTBITHH MO/OT LEJIHsI CBAT, IO3BOJISIBA ChBMECTHA paboTa, ChTPYAHUYECTBO U
oOydeHue ¢ KOJIETH U eKCIePTH IO IETHs CBAT, HaChpuaBaki MEXAYKYJITYpPHOTO pa3dHUpaTeCcTBO U
Pa3JIMYHU IICPCIICKTUBU.

Bemnpekn dYe crnoMeHaTHTE TMO-TOpe TMPEIMMCTBA Ha JUTUTAHUTE TEXHOJOTHUH MOA00psIBaT
e()eKTUBHOCTTA W JOCTHITHOCTTA B 00Pa30BaHHUETO, T€ CHINO TaKa KPHUAT pUCKOBe. CHIMTE MOrar Jaa
6’bI[aT PasaciiCHu Ha ABC KAaTCTOPUU - MPEAN3IBUKAHN OT TEXHOJIOTMUTE U MPEAN3BUKAaHNU OT YOBCKA.
Tyk 11e pasriieaMme pUucKoOBeTe, CBbP3aHU C YOBELIKUS (haKTOp, KOUTO MoraT Ja Be3npensatcTar [T u
Jla IOCOoYaT peaulla HeWHU ysi3BUMOCTH. YoBemKuAT (hakTop ce pas3riex/a KaTo KpUTUIeH (HakTop 3a
ycrexa win Heycrnexa Ha JIT. CeliecTByBaT HSIKOIKO MOAGMAKTOPH, OT KOUTO MOXE Jia C€ OTIHYAT
CbIIpOTHUBATA, pPAaA3JIMKUTEC B YMCHUATA, OIIACCHHUATA 3a IIOBECPHUTCIHOCT, CTHUYHUTC BBIIPOCU H
HEPaBEHCTBOTO B JOCThIIA IO PECypCH, KOMUTO MOTrarT na 3a0aBAT Hampeabka W Ja IMOJKOMasT
e()eKTUBHOCTTA HA TOPECIIOMEHATUTE MOJ3U. AKO HE C€ YIPAaBISABAT IO IOAXOJAI] HAYMH, TE3U
PHCKOBE OHMXa MOTIIH Jia TTOCTaBST IO BBIIPOC CMUCHIIA HA TIOJ3UTE OT JIUTHTATU3AIMATA U HEHHUTE
MIPEIUMCTBA OTHOCHO BHCOKATa U €PEKTUBHOCT, I'bBKABOCT M yCTOHYMBOCT. [IpoyuBaHusTa IOKa3BaT,
ye AWTUTATHATa TpaHcPopMmanus HAAXBBPIsS (OPMATHOTO MpWIATaHe M MPHUEMaHe Ha HOBHU
TEXHONOTMH. Ts ce HyXJae OT WHOBAaTHBHU IEJarOTMYECKH MOAXOJH, BCEOOXBATHA IOJUTHKA,
peryJIaTOpHU paMKH U CHONIOAaBaHETO APyTrH HopMu u mapaaurmu [1], [2]. To3u mokmiam pasriexma
CBBP3aHHUTE C XOpaTa PUCKOBE OT AWTUTAIN3ANUATA B aKQJICMUIHHUTE CPEIU, KaTO e (POKYCUpPA BHPXY
CBIIPOTHBATA CPEIIy IPOMSIHATA, TIO-TOJIIMOTO HATOBAapBaHe, cTpaxa OT 3ary0a Ha pabora, TurcaTa Ha
CTHMYJIU W TPU3HAHHE, MPOIMYCKUTE B JIUTUTAHATA TPAMOTHOCT, OIACCHHATA 32 MOBEPHTEIHOCT,
E€TUYHUTE TMPOOJIEMU M TPEIU3BHKATENCTBATA MPE] PAaBEHCTBOTO M BH3MOXKHOCTTA 3a JOCTHI OT
BCEKHTo. B TO3M Marepwan He pasriiexknaMe TEXHOJOTHYHUTE (PaKTOPH, Kacaellm PHUCKOBETE 3a
CTY/CHTH, TIPETIOaBATENIN M IEPCOHAN BbB BUCIINTE YUCOHHU 3aBEICHHUSI.

Puckose 32 1ururaau3anuaTa oT 40BeIKH (pakTopu
Cvnpomuea cpewiy npomanama

[poriechT HA TUTHTATH3ANMS B aKaJEMHYHHTE CPEIU, MaKap M Jia mpejsiara OorpoMeH MOTEHIHAN, ¢
U3ITBJIHCH C PUCKOBE, CBHP3aHH C YOBEHIKUTE (DAKTOpH, KOMTO YECTO Ch3AABAT CHIIPOTUBA CPEILY
npomsiHaTa. Te3u PUCKOBE MPOM3THYAT OT PA3JIMYHHM NMPUYMHH, BKIIOUYHUTEIHO JIHJIOOKO BKOPEHEHHU
KYJITYypHH HOPMH, JIUTICA HA HHCTUTYIIMOHATHA ITOJIKPETIa U MHAWBUAYATHYU POITYCKH B Pa3BUTHUETO HA
YOBEIIKUTE yMeHUs. [IpenogaBaTenu, CTYICHTH ¥ aJIMUHUCTPAIIUS MOXE Ja CE IPOTHBOIOCTABAT HA
YCBOSIBAHETO Ha HOBUTE TEXHOJIOTHH MTOPAIN HABUIIUTE 33 padoTa ¢ TPATUIIMOHHUTE METOIU, CTPaX OT
3ary0a Ha paboTa WM CKENTHIIM3bM OTHOCHO e(PMKacHOCTTa Ha JUTUTATHUTE HHCTpyMeHTH. OrpoMeH
PHCK, CBBP3aH € X0para, € ChIIPOTHBATA UM CPEIy POMSHATA — KAKTO OT CTpaHa Ha MPero1aBaTelnTe,
Taka ¥ OT CTpaHa Ha aJMUHHCTpAIMATa. AKaJIECMUIHUTE CPEIH, OCOOCHO TE3H, KOUTO ca pabOTWIN B
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MIPOABIDKCHNE HA JECETHIIETUS C TPAJULMOHHUTE JI0 IUTUTATHATA €pa CUCTEMH, HE BUHATH Ca CKIIOHHU

Jla IpreMaT HOBUTE TEXHOJOrHU. Ta3u chIpoTHBa MOXE 2 Obae 000CHOBaHA OT HIKOJKO (hakTopa:

- IlpurecHeHust ¢ padOTHOTO HaTOBapBaHe: MHOro IpernogaBaTeNd CMSTaT, Y€ HOBUTE
TEXHOJIOTHH Ca TPOCTO JOMBJIHUTETHO OpeMe BBPXYy Bedue HATOBApCHHTE UM Tpadulld, a He
WHCTPYMEHT 32 IleCTeHE Ha BpeMe. Te ce 0e3MOKOAT OT JOIIBJIHUTEIHNUTE YCHIIHSI, HEOOXOIUMH 32
n3yyaBaHe Ha HOBM CHCTEMHM, KOHBEPTHpaHEe Ha MaTepuald B AWrutanHa ¢opma u paborara c
onnaitH mnargopmu. Ilpoyusane ot 2016 r. Ha Johnson et al. orOensizBa, ye yuurenure ce
CBHIIPOTHUBIISIBAT HA MPHEMAHETO HAa TEXHOJIOTMUTE, KOraTo T€ HM3HCKBAT ,,IBOWHA WHOBALUS'‘,
yBENIMYaBaliKu pPaOOTHOTO CHM HATOBapBaHE IMOpagd BPEMETO, IMPEKapaHo B H3ydyaBaHE Ha
WHCTPYMEHTH W afanTupaHe Ha yueOHuTe tuiaHose [3]. B apyro nmpoyusane ot 2024 r. ot WGU
Labs, 41% ot npenojaBareanTe cboOImaBaT 3a ,,iperapsue’ [4]. Apyru uscieaBaHus Moka3par, ue
TOJISIMOTO pabOTHO HATOBAPBAHE ,,... € 3HAYUMEIHO NPEeOU3BUKAMENCMEO 6b8 GUCULIEMO
obpazosanue, Koemo ce ompazaga Ha npenodasamenume u cmyoermume.* [5].

- Crpax oT TOBa Aa cTa”Hewl u3jMmeH: Hixou npenogasarenu ce crpaxysat, ye MW n qururaiante
WHCTPYMEHTH LI HANPaBAT YMEHUSATA UM W3JIHIIHM WM TBBPJAE OCTApPENH WIN Iie 00e3ICHST
YOBEKOILICHTPUYHUS XapakTep Ha MpernojaBaHeTo. ToBa MOXe Ja cb31aje (Hapea ¢ APYrH Hella)
YYBCTBO 3a HECHTYPHOCT Ha PaOOTHOTO MSCTO M Ja JOBEIE 10 CHIPOTHBA KbM HIH JaXe
OTXBBPJISTHE HAa TEXHOJOTUUTE [6].

- Jlumca Ha CTUMYJHM M TpPU3HaHMe: B HSKOM cilyuan HEe € UMajo cliopa3yMeHHe 3a IelUTe U
pesyaratute ot AT Mexay mnpenojaBaTenuTe M HHCTHUTYHHUTE, a IO-CKOPO TEKCTOBE 3a
3aIBJDKEHUETO 32 mpernojaBane. M Thil KaTo AUTUTATHOTO OOYYEHHUE HE Ce CUNTA 338 CKBUBAJICHTHO
Ha 00YYEHHUETO B KJIacHaTa CTas, MPEroJaBaTeIuTe HIMAaT CEpHO3EH CTHUMYJI Jia TO Bh3NpUeMar 1
npwiarart [7].

- Jdururaanoro pa3zneneHue: To3W PHCK CHIbp)Ka TolisiMa J103a OT YoBemKHUs (akrop. B To3m
cllydail He CTaBa BBIIPOC CaMo 3a JIOCTBIIAa A0 TEXHOJIOTHH, HO U 32 pasiHvKara B AMTHTAJIHATA
TPaMOTHOCT M YMEHHUSI KaKTO CpeJl CTYJCHTUTE, Taka U cpel npemnojaBarenure. CTyJeHTUTE OT
NMO-HUCKUTE COIUAIHO-MKOHOMHMYECKH Cpelu B peaula clydad HsAMaT HajexAeH (WM ¢
HeoOxonumarta Obp3uHa) AOCTHN A0 MHTEpHET WM He pasnojaraT ¢ HEOOXOAMMUTE YCTPOWUCTBA,
JIOKAaTO HSIKOW MpENoJaBaTesid MOXE Aa HE MPHUTEKaBaT YMEHHs 3a €(eKTHBHO H3IOJI3BaHE Ha
JUTUTAIHUTE HHCTpyMEHTHU. ToBa pasfencHue MOXKe Ja BJIOLIM ChIIECTBYBAILUTE HEPABEHCTBA B
oOpa3oBaTelHaTa CHCTEMa W BHCLIE Y4YeOHO 3aBEJCHHE, OCTABSHKM HSIKOM CTYACHTH U
MperoaBaTeId B HEM3TOJHO MoJIokKeHue. M3cnenBanusara mokassar, 4ye ChIpoTHBaTa MPOU3THYA
OT JHICAa Ha BpeMe, OUCKOM(OPT, MPOOJIEMH CBhC 3PCHHETO M HEAOCTaThUYHH YMEHHUS B
KOMYHMKAllMsATa, TUIMYHKU 3a AWTUTAJIHOTO pasJelieHue. YUHUTeIuTe-BeTepaHu II0Ka3BaT IIO-
rojsiMa ChIPOTHBa KbM HOBUTE TEXHOJOIWHU MOPAAW BH3PACTTAa M ONMUTA CH B HEIUTUTATHHUTE
texHosorun [8], [9]. ururamHOoTO pazmeneHne € HaIWIe W B OOIIHOCTH CHC COITHATHH
HepaBeHcTBa. llociienHuTe BKJIIOYBAT HepPaBeHCTBAa MeKAy II0J0BeTe, HHMCKHM [I0XOIH,
HampeaHAaJa Bb3PACT U NIPU X0pa ¢ YBpPe:kIaHusl. BCHUKN Te 3aCHIBaT PUCKOBETE, CBBP3aHHU C
H30JIAIHSL, JOKATO KYJTYPHH (aKTOPH KATO He0BepHe KbM AUTUTATHUTE CUCTEMH, €e3UKOBH
0apuepu M OrpaHMYeHa JUIHMTAJHA TPaMOTHOCT JOIBJIHUTEIHO  BB3NPENATCTBAT
IIBJIHOLIEHHOTO aHTaKUpaHe B Ipoleca Ha Tpanchopmanus [10].

XapaxkTepeH nmpumMep Moxke fa ce otkpue B npoyuBaneTo Ha EDUCASE ot 2023 1. [11], koeTo noka3ssa,
ge 53% OT mpemnoaBaTeNnuTe ca MPeANoYeld MPUCHCTBEHOTO O0ydYeHHe Mpea XUOPUIHUTE MOAETH
Iopajgy TI03HaBaeMOCTTa Ha TO3M MOJAeN oOydeHH. Bbmpekn dve mo BpeMe Ha MaHAEMHUATa
OpEANOoYNTaHUATA, TIOPAAN 3APaBOCIOBHUTE OOCTOATENICTBA, 0sXa 3a OHJIANH JIEKIMH U MPEToJaBaHe
(oxomo 73%), Ha-TTPEIMOYNTAHMAAT HAYWH Ha TPEIoIaBaHe B JHEIIHO BpeMe MPUCHCTBEHUST, a Haii-
MajJKO TpPEANOYNTAHUAT € OHNaiH. JlecHWTe 3a W3MON3BaHE CHBPEMEHHUTE WHCTPYMEHTH C
reaepatuBeH UM (GenAl) He rapaHTUpaT HENPEMEHHO TSAXHOTO OE3KPUTHYHO Bb3INpPUEMAaHE.
[IpenonaBarenute yecTo ce Bb3ABPKAT OT €PEKTUBHOTO MHTErpHpaHe Ha Te3M HHCTPYMEHTH B CBOUTE
npeniofaBarencku npaktuku [12]. CenpornBata Ha memarosute KpM HHCTpyMeHTHTEe ¢ MW becto
NpOM3THYA OT CTpaxa OT 3aryba Ha KOHTPOJI BBPXY y4eOHHsI Mpolec, OMaceHus] OTHOCHO 3ary0a Ha
paboTHOTO MSCTO M JIMIICA HA YBEPEHOCT B CHOCOOHOCTTA UM J1a M3MOJI3BAT €PEKTUBHO TEXHOIOTHUSATA.
Ta3u chIIpOTHBa MOJKE J1a C€ IPOSIBH KaTO HEXKETIaHHe 32 M3II0I3BaHe HA HOBH WHCTPYMEHTH H METO/IH,
MIPUTECHEHNE OTHOCHO ToBa Kak MU 11e moBivse Ha aHTa)XUPAHOCTTA U MTOBEICHUETO Ha CTYACHTHUTE,
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KaKTO ¥ €TUYHU OMACeHHsI OTHOCHO IMOBEPUTEITHOCTTA HAa JAHHUTE U MOTEHIIMATHUTE TPUCTPACTHUS B
cucremute ¢ UM [13].

Karo 1151710, B 00pa3oBaTeIHUTE CPEAN CHIIECTBYBA CHITHO KYJITYPHO U aKaJIEMUYHO TIPEATIOYUTaHUE 32
B3aMMO/ICHCTBHE JIMIIE B JIMIIE 10 BpeMe Ha y4eOHHs mpolec. B MHOTO ciiy4an JTUIICBa JOBEpHE B
HAJeKTHOCTTA Ha TEXHOJIOTUWUTE WIH B IOJI3UTE W CTHMYJIHTE 3a W3IMON3BaHEeTO MM. ChIIecTByBaT
CBII[O0 TaKa TPEBOXKHOCT, MPUTECHEHUE 32 MO-TOJISIMO pabOTHO HATOBapBaHE W CTPax OT Jia CTEHENI
U3JMINEH W Ja 3aryOurn paboTrara CM NpH HW3IMOJ3BAHETO HA HOBU M 3apakIallld Ce TUTUTATHU
TEXHOJIOTHH.

Heoocmamvuna oucumanna cpamommuocm

HegocrarbyHaTa guruTajdHa rpaMOTHOCT TPEACTaBiIsABA TOJSAM PHCK IPHU AWTHTAIU3ALUATa Ha
0o0pa3oBaHMETO, IONPUHACAHKM 3a CBIPOTHUBA, HEE(PEKTHBHOCT U HEPABHOIIOCTABEHOCT IPH
MIPUEMAHETO Ha TUTUTATHU MHCTPYMEHTH OT THIIAa HA CUCTEMH 32 yIpaBjieHue Ha ooydenuero (LMS),
4aTOOTOBE, YNpaBISBAaHH OT W3KYCTBEH MHTENEKT, W JAPYrH IurutanHu mmatdopmu. Jlumcara Ha
yMEeHUS 32 e(QEeKTHBHO H3MOJI3BaHE Ha  JUTUTAHUTE HWHCTPYMEHTH, OT 0a3oBara
HaBuranus/opueHtupane B LMS 1o cnoxuan npunoxenus ¢ MU, e cepro3Ha npuuuHa 3a ChIPOTUBA
cperry JIT. [IppBaTa n Hali-BakHA cpell JBajeceTTe OapuepH, WACHTH(QHUIMpPAHH B MPOy4YBaHE Ha
npobiemute Ha JIT BBB BuciuTe yueOHu 3aBenenus (BY3), e nurcara Ha murutanaa rpamotHocT [ 14].

Jlunca Ha oOydyeHHe W MOAKpena. YHUBEPCUTETHTE UYECTO BHEIPSIBAT HOBHU CHCTEMH, 0€3 Ia
OCHUTYpsIBaT aJCKBAaTHO, HENPEKbCHATO OOyYEeHHWE WM TEXHHYECKa MOIIApHKKa. Tasu jurca Ha
WHCTUTYIHOHAITHA TIOAKPENa MOXe JIa JIOBEJIE /IO CEPHO3HO Pa304apoBaHIe | JIa 3aCHIIN yOeKICHUETO,
4Ye TEXHOJIOTUSATA HOCH TIOBeYe MPOOIeMH, OTKOJIKOTO TOJI3U. Pa3nuyHu aBTOpH covaT 3HAYCHHETO Ha
00y4YeHHETO U IMO3HABAHETO Ha HOBHUTE JIUTUTATHY TEXHOJIOTUH OT CTPaHa Ha MPEToAaBaTeINTe, KaKTO
Y Ha MoJIKperaTa OT pPbKOBOACTBOTO Ha y4eOHOTO 3aBeaeHue [ 14], [15]. M3cneaBanusTa mocouBaT KaTo
Oapuepd HENOCTATPYHUTE KOMIICTEHIIMM CpeJ aKaaeMUYHHs TIepcoHal B o0mactra Ha
WNudopmanmonnnte Texnomorun (MT), orpaHWueHW IUTHTATHH yYMEHHS W 3HAHHUS KaKTO Cpej
MPEToAaBaTeIuTe, Taka W CpeJ aJIMUHUCTPATUBHHUS TEPCOHAJ, a CBIIO Taka W HEJAOCTaThuHA
CIIOCOOHOCT Ha CTYACHTHTE, TpENojaBaTeliuTe ¥ TNepcoHasa e(EeKTHBHO Ja W3MOI3BaT
CBINECTBYBAIUTE TUTUTANHU yeiuyrH [ 14], [16], [17]. Jluncara Ha 0Oy4deHue € cpe/ BaxkHUTE (pakTopH
3a paboTemmTe, KOsSTO MPOsIBSIBa CHIIPOTUBA Mo pa3inudHu ¢opmu [18]. 'opeciomenaro nmpoydsane,
npoBeneHo npe3 2024 r. or WGU Labs [4], noka3zea, ye 20% OT aHKETHpaHHUTE CTYJICHTU Ce
3aTpyIHSABAT B YCBOSBAHETO HA HOBHUTE TEXHOJIOTHH, MOKaTO 8,8% MOKa3BaT JIMIICAa Ha YBEPEHOCT B
aJaNTUPAHETO CU KbM TSIX.

BrusHueTo Ha HeJOCTaTHYHATA IUTHTATIHA TPAMOTHOCT U JIUTICaTa Ha 00y4YeHHe BOIU 0 Hee(DeKTUBHO
W3MOJI3BaHe Ha IUIATGOPMHUTE, HAMAIsBa MPOHM3BOAMTEIHOCTTA, yBEIHUYaBa TPEUIKUTE, 3aTPyTHIBA
KOMYHHKAIIVSITa ¥ OTPaHWYaBa padoTaTa B JAUTHTAIHUS CBAT. To3u (hakToOp CHINO Taka pa3lIupsaBa
pas3iinkaTa MeXAy TEXHOJIOTMYHO TPaMOTHUTE/MOXENH U MO-MAJIKO KBAJTU(QHUIIUPAHUTE H O0YYCHH
norpeburenu. l3cnenBaHusTa TMOKa3Bar, 4e € HEOOXoJuMa Mo-100pa IMOJAKpena KaKTo OT
WHCTUTYIIUUTE, TaKa U OT KBATH(DHUIUPAHUA B TEXHUYECKO OTHOIICHUE MEPCOHAT KbM OCTaHAIUTE
YJICHOBE Ha 00pa3zoBaTerHaTa OOIIHOCT, 32 J]a C& MAKCUMHU3HUPAT MOJI3UTE OT AUTUTAITHUTE TUIaTHOPMH,
W3II0JI3BaHM BBB BUCIIHTE YueOHM 3aBeneHus [ 19]. Hiakoun n3cneaBanus mokas3par, 4e peaniia CTyICHTH
BB3MPUEMAT OHJIAWH 00YYECHUETO U OIICHSBAHETO KATO IMO-M3UCKBAIIO, Thil KATO TPsAOBA J]a UHBECTHPAT
MOBEUe BpeMe, 3a Ja Ce 3aro3HasT ¢ JUruTanHute miardopmu 3a usnuth [20]. [IpenogaBarenuTe Chio
ce CcONIbCKBAaT C OMpEIeNIeHH IPEeIN3BUKATENICTBA NPU YIPABICHHETO HA TEXHOJIOTUUTE BBHB
BUPTYQJIHUTE KypCOBE, O TOJsMa CTEMEeH MOopaad HEeJIOCTATHYHO MPEIBAPUTEIHO OOydYeHHE B
U3MOJI3BaHUTE OOpa3zoBaTenHuTe TexHomoruu [21]. ChIIOTO wW3CiHeABaHE TpeArosiara, 4e
cepruduimpanero (odummamHaTa MOATOTOBKA) B Ta3W 00JIACT MOXKE 3HAYMTEITHO 11a HaMau
TPYIZHOCTHTE, C KOUTO C€ CONBCKBAT IPEMONABATENNTE, KOTAaTO HM3MOI3BAT TEXHOJOTHH 33 OHJIANH
oOy4eHue.

Henocrarpunata nurutaiHa rpaMOTHOCT MOXKE /12 IOBEJE B HSIKOM CIydau J0:

- HenocrarbuHo mpoheCHOHATHO Pa3BUTHE, KOTATO YHUBEPCUTETUTE Y€CTO HE YCIISIBAT J1a OCUTYPST
aJIeKBaTHO OOy4YeHHEe Ha MPeToAaBaTeINTe M0 OTHOIIIEHHE Ha JUTUTATHI HHCTPYMEeHTH KaTo LMS
WM 94aTO0TOBE, KOETO 3acuiBa chipoTruBara cpeuty JT u npeun Ha eekTHBHATA HHTETpAITUS.
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- BLSpaCTOBI/I TCXHOJIOTUYHU  AUCIIPOINIOPIHH, KOIaTO IIO-BB3PACTHUTE IMPCIoJaBaTejii U
AIMHUHUCTPATOPH, C TO-MAJIKO OITUT B JUTUTAITHUTC TEXHOJIOTUH, ITPOABABAT MO-TOJIsIMa ChIIPOTUBA
B CpaBHCHHUC C IMMO-MJIAIUTE, KOCTO JOIIPUHACA 3a HC PABHOMCPHOTO BB3NIPUEMAHE U YCBOSBAHC.

- HOI’pGHIHO CXBalllaHC 3a AUTHMTAIHUTC YMCHUA Ha CTYACHTHUTC (qe T I/IMaT), Ha Oa3ara Ha
A0IyCKaHE€TO, 4€ MOCICIHUTE 110 Hoz[pa361/1paHe IpuUTC)KaBaT MHOI'O BUCOKH AUTUTAJIHU YMCHHS.
ToBa B MHOrO ClIydyan € HCIPABUIIHO, KOCTO BOAU OO IMPEAW3BUKATCIICTBA IIPU Gq)eKTI/IBHOTO
H3M0JI3BAaHC HAa TCXHOJIOTUUTC B aKaICMHUYHATa Cpeaa.

Ilpobnemu, cevp3anu c noGepUMEIHOCHIMA U CUZYPHOCIMA

Jpyr 3HauWTeneH PHCK, OTHOCHO XOpara W IUTMTajIu3auusATa Ha OOpa3oBaHMETO € CBBP3aH C
HapacHajus o0eM Ha cbOMpaHM M 00pPa0OTBAHM JIMYHU U aKaJeMUYHU JAHHU B JUTHTAJIHUTE
cpean. ToBa BOJIU 10 3HAYUTEIHU MTPOOIEMHU, CBBP3aHH C TIOBEPUTEITHOCTTA U €TUKATA, 32 CTYACHTHTE,
MIperoiaBaTenTe U uscienoBarenuTe. HaauuHocTTa M MOTEHIIMATHOTO HEKOPEKTHO H3IOJI3BaHE Ha
JUYHU WM aKaJAEMHUYHU AaHHH B JUTHUTATHUATE IUIATGOPMHU YECTO TPEBOXKH YHYACTHHULUTE OTHOCHO
HapyIeHHs Ha TaHHWTE, HAaOMIoieHue U 370ynoTpeba. Penuia npoy4uBaHus MoKa3BaT, 4e CTYIEHTHTE
ca 3arpmwKeHH 3a BBIPOCUTE, CBBP3aHU C IOBEPUTEITHOCTTA W CHUTYPHOCTTa Ha JAWTHTATHUTE
WHCTPYMEHTH, KaTO OHJIAMH BUICOKOH(QEPEHTHH U YaT HHCTpyMeHTH [21] [22]. U3cnenBaHusTa codar,
4ye Hey0OCTBOTO, CBBP3aHO C MPAKTUKHUTE 32 00paboTKa Ha JaHHH, IPOU3THYA OT PUCKOBE, CBBP3aHU
C XOpa, Karo HepaspelleHH ayAuo U BUAEO 3allUCH Ha JPYTU CTYAEHTH, aIMHHUCTPATOPU WU
npenogasaten. CTpaxoBeTe BOAAT A0 HEXKEAHUE Ja CE U3ITI0JI3BAT AUTUTATHUTE HHCTPYMEHTH, KOETO
HaMmalsiBa MpHEeMaHeTo UM (HanpuMmep H30sArBaHE Ha €NEKTPOHHU MOpTdoiua), cTpax oT KpaxkOa Ha
CaMOJIMYHOCT WJIM pa3KpHBaHE HAa YyBCTBUTEIHHU AAHHU OT M3CIEABAHMSA U MOTCHLUATHU MPABHU U
peIyTalMOHHY MIETH 32 MHCTUTYIMHTE (Hanpumep rioou mo GDPR).

[Ipenyn HAKOJIKO FOJMHMU CE CIyYd HapyllaBaHE Ha CUTYPHOCTTa Ha JaHHUTE B IuaTdopmarta Zoom,
mpu Koito Oaxa 3arybenu Hazx 500 MuiMoHa MOTPEOMTENCKM MMEHA M MapoiM OT Lsiata Oasza
norpeburenu Ha mardopmara [23]. ToBa HapylIeHHE Ha MOBEPUTEIHOCTTA OT XaKEpH 10 BpeMe Ha
BUPTYaJIHU CPELIM JOBEAE 10 U3THYAHE HA MPOrpPaMeH KO M Apyra 4YyBCTBUTEJHA HHGopMaLusl,
C KOETO C€ yBENMYMXa CTPaxOBETE M OIACCHHUSATA Ha MOTPEOMTENHTE 3a HEMPUKOCHOBEHOCTTA Ha
JIMYHUS KUBOT HA aKaJeMUYHATa OOIIHOCT.

Xopara ¥ckar mnpaBara U CBOOOJHWTE UM B JMTHTAIHHUS CBAT Jla OBJIAT TapaHTUPAHH, HE3aBHCUMO OT
poiiiTa MM - CTYICHTH, yYUTENH, WICHOBE Ha CEMEWCTBOTO WIIM aJMHUHUCTPATHBEH IEPCOHAIL.
Pasrnexxnanero Ha TeMH OT MHOTOOPOWHU HAayYHU CTaTHUH, KaTO 3alUTa HA JTUYHUS KUBOT B OHJIAHH
cpema, IpaBo Ha TUTHTAHA CHTYPHOCT (MM KHOEPCUTYPHOCT) M MIPABO HA ITUTHTAIIHO 0Opa30BaHUE,
COYH HEOOXOJIMMOCTTA JIa CE TMOJIOKAT YCHIIUS KbM M0-00CTOHHO U 3abJI004YEHO 00pa3oBaHue HA
X0paTa, Thil KaTo IPUANYECKHTE YPeAOH HA MPaBaTa U OTTOBOPHOCTHTE, Makap U HEOOX0IMMa,
cama 1o ce0e cu He € JocTarhbuHa [24].

[IpoGiemMu, CBBpP3aHU C TOBEPUTEIHOCTTA, BH3HUKBAT M TMPHU HM3MOI3BAHETO HAa HHCTPYMEHTH 3a
OTKpuBaHe Ha wu3noisBaHeTo Ha MU. Te3u cucremu uyecto ce BHeIpsiBaT 0e3 H3PUYHOTO M
HH(OPMHPAHO CbIJacMe HA Y4YeHUUHUTE, KOETO I[IOpa)kIa CEePHO3HH OMNACeHHS OTHOCHO
MOBEpUTENHOCTTA. JIuTicaTa Ha IPO3pavyHOCT MPH BHEAPSIBAHETO HA TAKWBAa WHCTPYMEHTH 3acTpaliaBa
IpaBaTa Ha YYCHHIIUTE HA 3alllUTa Ha NaHHUTE W MH(POPMHUPAHO ydacTHe B 0OPa30BaTEIHUS MPOIEC
[25].

Bcuuky Te3m omaceHHs ce OBJDKAT IJIaBHO Ha HUCKaTa OCBEIOMEHOCT Ha MOTPEeOHUTETNTE OTHOCHO
MPAKTUKUTE 32 3alllUTa Ha JIMYHUTE JaHHU. J[pyro mpuTecHeHUe ce IbJDKU Ha (pakTa, uye Mo-rojsmara
94acT OT 00pa3oBaTeIHUTE COPTYCPHH NPUIIOKCHHS ChOMpaT juyHa WHGOPMAIUS U METAaJaHHU OT
yaenuruTe. OCBEH TOBa Te3W MPOTPAMH BCE MO-YECTO CE YIpaBIsABAT HE OT CaMUTE 0Opa3oBaTEITHU
HMHCTUTYIIMH, a OT BBHIIIHU AOCTaBUUIH [26].

Emuunu npeouseuxkamencmea

MacoBoTo BbBEXJaHE U MHTETPUPaAHE HA JUTUTATHU HHCTPYMEHTH, ocobeno N, moctas moz BBIpoC
TPaIUITMOHHUTE MIPEICTABH 32 aKaJeMHUIHa YeCTHOCT U CHITHOCTTA Ha ydeHeTo. 1031 mpoliec moBanuTa
HSIKOJIKO €TUYHH BBIIPOCA, KATO aKaJIeMUYHA UHTETPUTET, IPEKOMEPHA 3aBUCUMOCT OT TEXHOJIOTUUTE,
3amajlaHe Ha KPUTUYHOTO MHCIEHE, NpUCTpacTHOCT B mporpamute 3a MW u ap. Boemnpeku ue
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nHcTpyMeHTHTe 32 M, kKaTo IeTeKTopy 3a MIaruaTcTBO M aBTOMAaTHU3WPAHHW CUCTEMH 32 OICHSBAaHE,
JIOTIPUHACST 32 YKpPEIBaHe Ha NHTETPUTETA U €()eKTUBHOCTTA HA aKaJIEMUYHHUTE H3CIICABAHMS, TSIXHATA
CIOCOOHOCT 32 TeHepHpaHe Ha ChAbPIKAaHHUE U TIOTCHIIHATHATA BE3MOKHOCT 32 3JI0yNoTpeda mopaxaaT
3HAYUTEITHU €TUYHH omaceHus. B penuiia cirydan mHCTpyMeHTHTE, 3a1BIKBaHu oT UM monpuHacsT 3a
OITa3BaHETO Ha aKaJIEMUYHATA MHTETPUTET Ype3 MEXaHIU3MHU KaTO OTKPHUBaHE Ha IJIATHaTCTBO, OHJIANH
HaOJIIOICHUE HA U3MUTH U TTOBHUIIICHA MMPO3PAYHOCT HA U3CIIEABAHUATA. B CHIIOTO BpeMe ca Bh3MOXKHU
U 3JI0yIoTpedara ¢ TIX —[IpeKOMEPHA 3aBUCUMOCT Ha CTYJICHTHUTE JIa IMUIIAT eceTa, reHepupanu ot MU,
7 TpEeKOMEpPHA 3aBUCHUMOCT OT aBTOMAaTHU3WPAaHH CHCTEMH, KOETO KaTO ISUIO MOJKOMaBa OCHOBHUTE
aKaJIeMUYHU IICHHOCTH Ha OPUTMHATHOCT M aBTEHTUYHOCT [27]. Hsakom 3akiroueHuss OT MO-paHo
CIIOMEHATO MPOYYBAaHE CHIIO Pa3KpHBAT ONACCHUsT OTHOCHO cmocoOHoctTta Ha MW na ymecHsBa
IJIarMaTCTBOTO, /1A MTOAKOIABa aKaJeMUYHATa HHTETPUTET U JIa OTcIadBa KPUTHIHOTO MHCIeHe [28].
Karo msano HacTpoeHusiTa Ha yYaCTHHIIMTE B TOBAa MPOYYBAHE Ca HETaTUBHU W CE OTIPABST CHIIHU
MIPHU3KBH 32 CHOJII0JaBaHE HA ETHYHU HACOKH, CTPOra OllcHKa Ha mHCTpyMeHTHTe Ha IW 1 okyc BpXy
3arma3BaHeTo Ha CHIECTBEHUTE YOBEIIKH €JIEMEHTH B 00pa30BaHUETO.

Bw3aeiicTBHETO OT U3MOI3BAHETO HA AUTHTAIHUTE HHCTPYMEHTH MOKE J1a JOBE/E A0 HECTIPaBeInBa
OIIeHKa B CiIydauTe, korato cucremute 3a MU ca oOydyeHn Ha 6azaTa Ha MPUCTPACTHU JAHHHU, KOETO
BOJM JI0 HECIPABEIJIMBH PE3YITATH MPH OICHKATa, Mpu KosATo ¢ m3nomsBad MU [29]. [IpoyuBanero
pasrnexaa eexkTuTe OT mpucTpacTHOcTTa Ha MM KakTo BBPXY OTAENHUTE JIMLA, Taka U BBPXY
00IIecCTBOTO, U OYepTaBa HACTOSIIWTE CTPAaTErHy 3a CMEKYaBaHE Ha IOCIEAHUIINTE, BKIIOYUTETHO
npeaBapuTeaHa oO0paboTka Ha JaHHH, W300p HAa MOJENM M TEXHHKH 3a MocieBama oOpadoTka.
[Ipenu3BukarencTBaTa, CBbpP3aHy ¢ TeHepaTUBHUTE Moaenu Ha MU, moguepraBaT HEOOXOIUMOCTTA OT
LIeJICHACOYEHH TOJXO0/IH, CTICLHATIHO pa3paboTeHH 3a CcIpaBsHE ¢ Te3u ciaokHocTH [ibid]. HeotnaBHa
NPOBEJICHO MPOYYBaHE OTHOCHO HApYIICHHUATA Ha aKaJeMUYHATa YeCTHOCT B OOCIMHEHOTO KPaJICTBO
otyuTa O01m30 7000 mOTBBpACHH ciyyas Ha W3MaMa ¢ u3non3Bane Ha Al uHcTpymenTu npes 202324
I., KoeTo npeacrasisasa 5,1 nanuaenta Ha 1000 cTyaeHTH — Haj TPUKpaTHO yBeIWdeHue oT 1,6 Ha
1000 npe3 202223 r. [30].

Hpyr pe3yarar oT IpEeKOMEPHOTO OCJIAHSHE Ha M3MO0J3BaHe Ha cpenactsa ¢ MU e, yue To HamansBa
KPUTHUYHOTO MHCJIEHE, KaTO OrpaHUYaBa Bh3MOKHOCTUTE 32 HE3aBUCUMO Pa3ChKICHUE U pelllaBaHe Ha
rnpoOyieMy. YUEHHUIIMTE MOTaT Jia pa3BUAT MOBLPXHOCTHU 3HaHMS, Thil karo MU mpemoctapsi roTOBH
OTTOBOPH, KOETO ITOJIKOIIaBa aHATUTHYHOTO MHUCJICHE W YMCHHUS, KaKTO M KPUTUIHOTO MHCIeHEe [31].
CvOpaHuTe JaHHM OT pa3IUYHM W3TOYHUIM Toka3BaT, ye MW B o00pa3oBaHUETO NPOMEHS
aKaJieMUyHaTa UHTerpuTeT [32]. 3aBUCUMOCTTa Ha YUUTEIUTE OT MHCTPYMEHTH 3a oTKkpuBane Ha U e
HapacHama ps3ko — ¢ 68%, koero e ¢ 30 mMyHKTa MOBedYe, JOKATO ACWCTBUATA HA YUCHHIIUTE IO
OTHOIIICHNE HAa IIarMaTCTBOTO/B3UMaHe HA TOTOBO Ha WHGOpMAIMs W JaHHH, cBbp3aHo ¢ U, ce e
yBenuuunna ot 48% Ha 64% B pamkuTe Ha eaHa roauna [33]. [loznaBaneto u nznonssanero na ChatGPT
e mouTH Bceobmo cpen yueHunmre (oxoio 90%), kaTo moBeUETO TO MpHiaraT MpW peliaBaHe Ha
JoMairHuTe cu 3afadu. OOeJMHEHOTO KPaJICTBO OTYMTA HA-BUCOKUTE HUBA Ha Tutaruarctso (33% ot
MapKUpPaHUTE JOKYMEHTH), BRIIPEKH OTHOCHTEIIHO HUCKOTO ChAbpKaHue, renepupano ot UU (10%).
Karo 150 89% ot crynenture usnomsear ChatGPT 3a qomariaute cu 3aga4u, a 19% ot TekcToBere,
redepupann ot ChatGPT, chBmagar ¢ mpeauIlHA TEKCTOBE M APYrd M3TOYHHULM B WMHTepHeT [34].
Wudopmanus oT chIUs U3TOYHUK ITOKA3Ba, Y€ CPEJI CTYIEHTUTE, KOUTO u3noiisear MU 3a yuunumau
3amaud, 50% ro U3MOI3BAT YaCTUYHO - MO-TOJIIMATA YacT OT 3aJa4uTe Te ' W3NbIHABAT camu; 30%
paszuutaT Ha MU 3a mo-romsaMara gact ot 3amaHusiTa, a 17% mpenasar 3amaum, m3nbiaHeHn ¢ M, 6e3
pemaknun. B mombiHEHHWE KBM CHOMEHATOTO IO-paHO HEAOCTAaThYHO OOydYeHHe 3a OTTOBOPHO
U3II0JI3BAHE HA TEXHOJIOTHHUTE, MOXKE JIa CE€ MOCOYH, Y€ € HEOOXOIUMO Jia ce AOPA3BUAT U MOJ00PIT
eTUYHNTE HACOKH 3a m3non3BaHe Ha MU B akagemuyHara cpena. ToBa BKIIIOUBA OTYHTAaHE HA BAXKHU
YOBEIIIKA €JIeMEHTH B 00pa30BaHHUETO, BKIIFOUUTEIHO KYyJATYPHOTO MPHEMaHe Ha ChKPaTEeHH! ITbTHUIIA B
aKaJieMUYHaTa cpefa.

anpocu, C6bp3aHU C pasHonocmaeeHocmma u npuoﬁmaeanemo

JlururanuzanusaTa MOXKe Ja 3aJbJ00Yd HEepaBeHCTBAaTa, OCHOBAaHM HAa COIMATHO-UKOHOMHUYECKHS
cTaryc, Mojia, Bh3pPACTTa WM YBPEXKIAHWATA, KATO OrpaHHYaBa JIOCTHIA JO TexHojoruute. EmHO
NpOyYBaHE IMOKa3Ba, 4Ye OCBEJOMEHOCTTA HA YYHTEIHUTE IO OTHOIICHHE Ha HH(OpPMAIMOHHATA
CUTYpHOCT B JINTHTAIM3UPAHOTO OOpa3oBaHHE € HA CPEJHO HHWBO, C pa3iM4Ms CHOpEN Toja H
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npenMeTHaTa obmnact [35]. HoBemkure hakTopH, KaTo HEOPEIKHOCT U HEBEXKECTBO HA MOTPEOUTENNTE,
ca OCHOBHUTE TPUYMHMA 3a HApPYyIIEHHWS HA CUTYPHOCTTAa, KAaTO TPEJCTABIsABAT PHCK 3a
HETMPUKOCHOBEHOCTTA Ha JIMYHUS KUBOT B AUTHTAITHOTO oOpa3oBaHue. ChIIOTO MPOYyYBaHE IMOKa3Ba,
4e )KCHHUTE YIUTEIH TIPOSBSABAT MO-HUCKA OCBEIOMEHOCT TI0 TeMaTa, KOETO IMOA4epTaBa ysI3BUMOCTTA,
cBbp3ana ¢ nona [ibid]. ToBa moka3Ba He caMO BaXKHOCTTa HA YOBEIIKHUS (PaKTOP MPH HAPYIIICHHUATA Ha
CUTYpHOCTTa, HO M Ba)KHOCTTa Ha MO-BCEOOXBATHO OOydYEHHE C aKICHT BBPXY 0Opa3zoBaHUETO IO
BBIIPOCUTE HA PaBEHCTBOTO MEX/y TMoJioBeTe. [Ipyru MHTEepeCHH JaHHU codaT, Ye Makap MOMHYETaTa
KaTo IS0 Ja TMPEeBB3X0KIAT MOMYETaTa M0 KOMITIOTHPHA M MH(POPMAIIMOHHA TPAMOTHOCT B paHHA
BB3PACT, T Ca MO-MaJKO CKIOHHU Ja npoabibkat na uzydasat MKT u STEM (Science, Technology,
Engineering, and Mathematics) nmpeameTH, KOraTo IpeMHHABAT KbM MO-BUCOKH HHBA HA 00pa3oBaHuUE
[36]. TloBeyeTo WHCTUTYIMH TMpPEANPHEMAT CTHIKH 3a OCHTYpSBaHE Ha JOCTHI 10 AWTUTAITHU
m1aTQopMu 3a CTYICHTH C yBpexaanud. [IpoyuBanusra obave momdepTaBaT, 4e MPEIOCTABIHETO HA
BB3MOXHOCTH C€ TIPOCTUPA OTBB]] 0230BOTO MPEIOCTABSIHE HA TEXHOIOTUH U A0cThII A0 MHTepHET. To
BKIIIOYBA O0Opy/JBaHE HA CTYJIEHTHTE C NWTUTAIHH YMEHHs, HAChpYaBaHE HA YBEPEHOCTTAa dUpe3
HAaCTaBHUYECTBO, HAChpPUaBaHE Ha CaMO3al[UTaTa W AKTHBHOCTTA Ha ydYallWTe, aHTaXHpaHe Ha
CTYZICHTHTE B ITPOIIECUTE Ha B3EMaHe Ha PEUICHUS, KOUTO OTTOBAPST Ha TEXHUTE HYKIH, U OCUTYpsIBaHE
Ha JIOCTBII 0 WHGOpMaIlMsd B paMKUTE Ha MpHOOIIaBalia rneaaroruyecka pamka [37]. Yuenunure B
OTJajcueH PaiOHU U OT CEMEICTBA C MMO-HUCKH JOXOJHM ca B HEPaBHOCTOMHO NojokeHue. Jloknan Ha
IOHECKO mnoka3Ba, 4e TpynuTe B HEpaBHOCTOWHO MOJIOKCHHE (JIUIIA, )KUBECSIITH B OTAAICUCHU PAiOHH,
WJIN T€3U, KOUTO Ca pa3celieHn) ce cObCKBAT C TPYIHOCTH B YUCHETO, UMAT OTPaHUYCHO BPEME HITH ca
MIPOIYCHAJIN NPEANIIHN BE3MOKHOCTH 32 o0pa3zoBanue [38]. CpII0oTO MpoyUBaHe MOKa3Ba, Y€ BhIPEKU
OBP30TO pa3NpOCTpPaHEHHE HA IUTUTAIHUTE TEXHOJIOTHH, IPOIBIDKABAT J1a CHUICCTBYBAT 3HAUNTEITHH
pas3nuymMs B JIOCTHIIAa HA ydYaluTe ce JO TiIX. Te3n Tpynu OOMKHOBEHO MPUTEKABAT I10-MAaJKO
YCTPOMCTBA, MMaT IMO-MAJIKO HajaexnHa VHTepHeT Bpb3Ka M pasmoyiaraT ¢ TO-MajKo PecypcH B
JOMAaKWHCTBOTO. BBIpekn ue LeHara Ha UW3MNOI3BAHETO M NPUIOOMBAHETO HA TUTHTATHUTE
TEXHOJIOTMMTE HaMaJigBa, 3a MHOTO XOpa Ts OCTaBa HEMOCWJIHO Bucoka [ibid]. B pesynarar nHa
TOPENOCOYEHNUTE MPOOJIEMA MOXKEM Ja 3aKIFOUWM, Y€ COIMATHO-MKOHOMHYECKUTE Oapuepu mpen
JOCTBIIA 10 YCTPOHCTBA MM MIHTEpHET Bpb3Ka, KyATYPHUTE HOPMHU, CBBP3aHHU C MPEAPa3ChIbLUTE 11O
OTHOLICHHE HA T0Jla WIM BH3PAcTTa MPH BHEIPABAHETO Ha TEXHOJIOTHH, W JIMICATA HA JTOCTBI /IO
aKaJeMUYHU TIaTGOPMH TIPEJICTABIISBAT CEPUO3HO MPEIM3BUKATEICTBO U MOBOJ 32 3arPHKEHOCT T10
orHomenue Ha [T B oOpasoBanmero. Moke na ce TBBPAM CBHIIO, Y€ MO OTHOILICHHWE Ha
ropecrioMeHaTuTe MoJoOpeHusT B e€THYHHTE HAcOKM (B mpenuiuHus mnaparpad - Etnunan
MIpeIN3BUKATEIICTBA) 32 n3non3BaneTo Ha MU B akaneMuuHara cpena, MHCTUTYIIMHATE TPsiOBaA 1a B3eMaT
MPEIBU] BAXHHU KYJITYPHH U COITUAITHO-UKOHOMHYECKH TEMHU KaToO COIMATHO-UKOHOMHUYECKH CTaTycC,
I0J1, BB3PACT, YBPEXKJaHHS U OTPaHUYEH JOCTHII 10 TEXHOJIOTHH.

Kamezopuszayusa na puckogeme c npumepu
I'opeciomeHaTnTE pUCKOBE Ca OMMMCAHU M KATETOPU3UpPaHH B Tabnnia 1 ¢ mpumepu 3a BCEKHU OT THIX.

Tabauna 1: Kareropusanus Ha puCKOBETE, CBbP3aHH ¢ YOBEIIKHUS (GaKTOP B aKaJeMHYHATA Cpena

Karteropus Onncanue HA pucKa IMpumepu / Bu3aeiicrBust
CenpotuBa  cpemry | [IpemonaBarenn, nepconan wiw | [Ipeanountanre KbM MpenojaBaHe Ha JKUBO,
MpoMsIHaTa CTYy/ICHTH, KOWUTO ce | Hexenmanue Ja ce usnomsear LMS/UU, ctpax ot
CBIIPOTHUBIISBAT HA BHBEKIAHETO | 3aryba Ha  paboTa, OMACeHUS  OTHOCHO
HA HOBU TEXHOJIOTHU TOPAJH | aHTXXUPAHOCTTA HA CTYICHTHUTE.
KyITypHH HOPMH, CTpax WU
CKENTHIU3BM.
Jururanaure wHCTpyMeHTH ce | HeoOxommMo e BpemMe 3a mM3yd4aBaHe Ha
[IpurecHenns BB3IIpHEMAT KaTo | CHCTEeMHUTe, TIpepadOTBaHE Ha  ypOLMTE,
OTHOCHO IONIBITHUTENIHA 3ajada/Opeme, a | ynpaBleHWe Ha  OHJAWH  1wiatdopmure;
HATOBapBaHETO HE KaTO CPENICTBO 32 HAMAIIIBaHE | chOOIIaBa ce 3a M3UeplBaHE Ha CHIIMTE Ha
Ha yCHJIUSTA. npenoaaBaTeNuTe (mperapsiae),
TpeBora, 4e  HU3KyCTBEHUST
Crpax oT HecurypHoct Ha paboTHOTO MSCTO,
OTIa/IaHe/YBOIHECHHE WHTCIICKT MM UTHTATHHITe MOJIIICHSBAHE HA YOBEIIKOTO MPENOaBaHe.
WHCTPYMEHTH MOTAT Jia 3aMCHST
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YOBEIKATa pois B
HPEnoaaBaHeTo.
Tunca Ha OrpannyeHa WHCTUTYLHOHAIHA | JMTMTaIHOTO MpenoaaBaHe HE Ce TPETHpa KaTo
MOTHBallMsl 332  JUTUTAJIHO | pABHOCTOMHO Ha IpernojaBaHeTO B KJacHara
CTUMYJIH/TIpU3HAHUE
HpenojaBaHe. CTasi, I0-MaJIKO Harpajy 3a HHOBALIMH.
CTy#eHTH, KOUTO HsMAT YCTPOWCTBA WIIU
JdurutanHo HepaBeH 1OCTBII 10 TEXHOIOTHH | HAZCKICH UnrepHer; M0-BB3PacTHH
pazzneneHue/ W YMEHHS Cpel CTYICHTHTE H | IPEeroJaBaTeNu C I0-MaJKO JUIHTAJIHU YMCHHS;
MPOTHBOIMOCTABSIHE | IPETIOJaBaTeIIUTE. HEpPaBEHCTBA, CBBP3aHU C JIOXOAHUTE, II0Ja,
Bb3pacTTa, YBPEKIAHHUATA.
TpyaHocTd ¢  HaBWrauysra B 4eOHU
Henocrarbpuna OrpanuueHa CIOCOOHOCT —3a Py Y
wiatpopmy, u3nonsBanero Ha WU; morpemHu
JHMTUTATHA e(peKTHBHO  W3MOJ3BaHE  Ha
NPEICTaBH, Y€ BCHYKHM YYCHHIHM Ca JUTHTAITHO
rpPaMOTHOCT JUTUTATHN UHCTPYMEHTH.

T'paMOTHH; Bb3pAaCTOBU PA3JIMKHU B YMCHUSATA.

Mucrutynuure BbBEKIAT HOBU | PazouapoBaHue Ha IpenojaBaTenuTe, HHUCKA
Jlurica Ha oOyueHUE
- MHCTpyMEHTH 0e3 JocTaTbhyHa |CTENIEH Ha  [pHeMaHe, 3aTpyJHEHWs Ha
P MOJATOTOBKA FJTH TIOMOIIL. CTYACHTHUTE C HOBUTE TEXHOJIOTHH.
[Ipobnemu, Crpax oT Kpakb6a Ha CaMOJIMYHOCT, HAPYUICHUS
CBBP3aHU c | Puckose ot crOupane Ha 1aHHH, | B Z0Om, MHCTPYMEHTH 3a OTKpuBaHe Ha MU,
MOBEPUTEITHOCTTA | | HAOJIIOICHNE U HAPYIIICHUSI. u3non3Banu 0e3 cwriaacue, oOpaboTKa Ha JaHHU
CUTYpHOCTTA OT TPETH CTPAHHU.
[IpekoMepHOTO pa3uuTaHe Ha
P P p Ecera, cw3mamenn ¢ MWMHM, mmaruarcrtso,
Etnunu u3nonzBaneto Ha MU nogkonasa
MIPUCTPACTHOCT NpH oleHsBaneTo ¢ MU, ymagbk
MPEIU3BUKATEIICTBA | aKaJeMHIHATa  YECTHOCT U

Ha HC3aBUCHUMOTO MUCJICHE.
KPUTUYHOTO MHUCJICHC.

CounanHo-NKOHOMUYECKU Gapuepm,
Bwnpocu, cBbp3anu

HEpaBEHCTBA MEXIY TIOJIOBETE,
c Couunannu HEPaBEHCTBA,

IIPEAN3BUKATEIICTBA, CBBP3aHN C YBPEKIAHUATA,
PaBHOIIOCTABEHOCTTA | 3aCsrally JOCThIIA  yYaCTHETO.

KyJITYpHO  HEIOBEpPHE  KbM  JIUTMTAIHUTE
Y IPHOOIIIaBaHETO

CpencTBa.

H3zmoynux: ABTOPBT

3akjaouyeHus

Vcnemnmnara gurutanta TpaHchopManus B 00pa30BaHUETO U3UCKBA MHCTUTYIIHOHAIHA aHTa)KHPAHOCT
ype3 (pUHAHCHPAHE U KYJITYPHO IIPUBEXKIAaHE B CbOTBETCTBHE, AKTUBHO Y4aCcTHE Ha 3aMHTEPECOBAHNUTE
CTpaHH 32 HAMAJIABaHe Ha ChIPOTHBATA M HEMPEKHCHATO OILICHBAHE Ha pucKoBeTe. CHTPYTHUUSCTBOTO
C IOCTABYMIIUTE HAa TEXHOJOTMH TapaHTHpa CUTYPHHU W JOCTBHIIHM IUIAT(GOPMH, JOKATO CTPATETHHTE,
ChOOpaseHn C KYJITYPHHTE OCOOEHOCTH, OTrOBapsAT Ha MECTHHTE HArjiacd II0 BBIIPOCH Karo
HEMPUKOCHOBEHOCTTA HA JIMYHHS JKUBOT. HsKoOM OT Haif-ronemute mpeaussukatenctsa B J[T 3a
BUCIIUTEC y4YeOHW 3aBEICHHS BKJIIOYBAT JIMIICATA HA SCHM WHCTUTYIHOHATHM HACOKH, ¢IaboTo
IpUiIarafe Ha ChINECTBYBAIUTE AUTHTATHN TOJIMTUKU M MPEKAJEHO CTPOrOTO MM M3ITbIHeHHe. bes
BCCOOXBATHH TMOJMTHKH, OOXBAIIAlXd O0JACTH KATO TMOBEPUTEITHOCT HA JaHHHUTE, HATOBAPCHOCT U
CHTPYAHUYECTBO, WHCTUTYIMHTE HE pasmnonarar ¢ HeoOXoiuMaTa CTPYKTypa W HWHCTPYMEHTH,
HeoOxoaumu 3a JIT.

Puckosere 3a JIT BbB BHCIINTE yIeOHH 3aBEICHUS MOTAT J]a C€ Pa3TIekaaT KaTo MPean3BUKATEIICTBA,
MPEYKH U OTPAHUYCHHUS], KOUTO B3NPENATCTBAT OTACIHU JIULA, TPYIIH UM OpraHU3aluu 1a OCTUTHAT
nemure Ha J[T. B nureparypata mo JIT Te3u TemMum ce pasrmiexaar Karo (aKkTOPH, KOWTO
BB3IIPETISITCTBAT, 320aBAT WM IIpeyaT Ha mpoieca Ha Tpancopmarus. B gombnHenue, te3n pakropu
CE XapakTepu3upaT KaTO pPEAJHUM WM CBhLIECTBYBAllM XapAaKTEPUCTUKW Ha MPABHU, COLMAIHH,
TEXHOJIOTUYHU WM UHCTUTYMOHAJIHU paMKH, KOUTO AeicTBart cpeuty AT u orpannyaBar ycunusra 3a
npexoH(purypupane Ha JOCTHIIA A0 HHPOPMAIIHS, XOpa U OPTaHU3AINH Ype3 TEXHOIOTHYHH CPENICTBA.
Hue ru pasrmegaxMe mo METOAOJOTMYEH HAYMH M Ch3JaJ0XME KaTEropu3alus C ONHCAaHHE Ha
puckosete nipen JT. PucksT B mururanHus cBAT obaue ce OOHOBSIBA M U3HUKBA BhB BCAKAKBH HOBU
(hopMH IOCTOSIHHO, THI KaTO AWHAMUKATA HA TIOABAaTa HA HOBH JUTUTAIIHA HHCTPYMEHTH U ITAPaIAT MU
€ MHOIO rojsiMa.
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baaroaapnocr

Ta3u pabota Oemie mogKperieHa OT MPOEKT, (PMHAHCUpPAH OT Tporpamara 3a Hay4HU H3CIeABaHUS H
uHOBauuu ,,Xopu3oHt EBpona‘“ Ha EBponeiickus cpro3 nog Homep GA N 101131544, CeabpixkanueTo
OTpa3siBa eIMHCTBEHO MHEHHETO Ha aBTopuTe, a REA 1 EK He HOCSAT OTrOBOPHOCT 3a M3II0JI3BaHETO HA
UHQOpMAaIUITa, ChABPXKAIIA CE B HACTOSIIUS TOKYMEHT.
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Abstract

The journey into the future of data is not merely a technical discussion; it is a profound exploration of
conceptual, philosophical, business, and ethical aspects that are rapidly reshaping our world. Is the
future of data a utopia or a dystopia, and how do we ensure the choice is ours? The speed of
technological development often outpaces its societal adoption, posing significant challenges that
demand immediate, critical attention.
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The Unstoppable Snowball of Data Generation

Creation vs. Meaningfulness

The modern world is characterized by an incessant, accelerating generation of data. Everything—from
our daily interactions to complex global systems—is contributing to this digital deluge. With the
adoption of technologies like the Internet of Things (IoT), the concept of blockchain, and the rise of
generative Al creating synthetic data, nowadays the world is living in interesting days. The consensus
is clear: humanity does not have the luxury of choosing to stop generating data. It is an unstoppable
snowball driven by the systems and media we have established.

The volume of data worldwide is growing exponentially, with growth driven primarily by a few key
sources in recent years [1] [2] [3].

While precise figures in zettabytes (ZB) for the growth of each individual source (such as Social Media
vs. [oT) are not readily available in public reports, the statistics provide a clear picture of the key drivers
and the breakdown by data format.
*  Current Volume: Projections for 2024 place the global volume of data (created, captured,
copied, and consumed) at around 149 zettabytes (ZB).
*  Projected Growth: The volume is expected to grow to 181 ZB by the end of 2025, representing
an annual growth rate of over 20%
*  Historical Context: Approximately 80% of all data in the world has been generated in the last
two to four years alone.

Volume growth is driven by the following key categories related to social and corporate behavior:

! Assoc Professor, Information technologies and communications, University of National and World Economy,
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generate, process, and manipulate vast data sets during
training and operation.

Source Description of the Contribution Key Statistics

User- Data created by end users through personal devices and | 70% of all global
Generated online activity (photos, videos, posts). data is generated by
Data users.

Al and ML Al systems are "data vampires" that continuously | Al is a key driver of

data search, including
synthetic data.

Social Media
& Streaming

Platforms like TikTok, YouTube, and Instagram generate
billions of daily uploads, especially high-resolution
videos ($4K$ and $8K$), which account for the largest
share of internet traffic.

Videos account for
more than half of
internet traffic.

periods and support real-time analytics.

Internet of | Sensors and connected devices in industry and | Their growing use has
Things households generate data streams in real-time. been cited as a major
driver of growth.
Cloud Moving to the cloud removes storage limitations, | The cloud helps create
Solutions allowing organizations to store more data for longer | and retain  larger

volumes of data.

One of the clearest indicators of the source of data is its structure. The majority of the data generated
today comes from non-traditional sources (such as social media and video), leading to the predominance
of the unstructured format:

Data Format Share of Total Volume Growth Rate

80% to 80% of the total
volume

Unstructured
Data

They grow approximately three times faster than
structured data.

About 20% of the total
volume

Include traditional data from databases and
transactional systems.

Structured Data

Unstructured data (emails, text messages, blog posts, videos, audio, etc.) is the largest and fastest-
growing segment, directly reflecting the dominant contribution of consumer and media sources.

However, the core dilemma is not the volume, but the utility of this torrent. Simply having more data
does not automatically translate into wisdom or efficiency. More data does not mean more knowledge.
More data does not mean that the business and the sociaty understand our business better. More data
does not mean that people are better in our everyday lives.

While the creative segment of humanity needs more data to develop, invent, and understand the world,
a crucial question arises for the rest: are these vast quantities of data useful, or do they produce more
chaos in our business and everyday life, rather than produce something useful? The immediate
challenge is not to stop generation, but how to handle this one that we have now.

The Data Storage Paradox: Capacity vs. Processing

In terms of raw data storage, the industry has achieved remarkable success. A huge progress has been
made in the field of storage of ever-increasing volume-the powerful big data technologies and even the
advent of quantum computing for data processing. The technology world is successful - powerful
technologies how to store a large volume of data are here. Today, what was once a scary amount years
ago (terabytes) is now commonplace.

Yet, this success in storage has created a new, deeper challenge in processing and insight extraction.
Storing the data is only half the battle. The true difficulty lies in making the data meaningful and
valuable. This is captured perfectly with the metaphor of a library: It's like having a library without
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bookshelves. So you have just an empty room that physically you can store your books, so your data on
top of each other. But if you need to find something, it costs you a lot of efforts and a lot of time to get
it.

The storage problem vs. usage problem

The future challenge, therefore, shifts from being a storage problem to a usage problem. A new,
powerful ideas on how to process and learn from the data is needed. This need has spurred innovative
ideas in data science and computer engineering, such as exploring DNA storage [4] and hologram
storage [7], essentially stealing some ideas from the nature to solve social and business cases.

The most innovative research and trends in the field of Big Data analysis currently revolve around the
deeper integration of Artificial Intelligence (Al), new data architectures, and a focus on real-time
processing and ethical use.

Here are the most significant innovative research areas:
1. Advanced Al and Machine Learning Techniques

The use of Al and ML has moved beyond simple predictive models to highly sophisticated, autonomous
systems:

e Augmented Analytics [8] [9]: This involves using Al and Machine Learning to automate and
enhance the entire data analysis workflow. It helps non-data-scientists generate insights, find
patterns, and explain findings in natural language, drastically improving the speed of decision-
making.

e Deep Learning (DL): Research continues to push the boundaries of neural networks, particularly in:

o Natural Language Processing (NLP): Advancements like Large Language Models
(LLMs) and Retrieval Augmented Generation (RAG) are transforming how
unstructured text data (customer feedback, documents, etc.) is understood,
summarized, and queried for analysis.®

o Computer Vision: Using Deep Learning models like Convolutional Neural Networks
(CNNs) to extract valuable insights from image and video data at scale (e.g., medical
imaging diagnostics, monitoring in manufacturing).

e Agentic Al: This is an emerging and highly innovative area where Al systems can perform entire
workflows autonomously—setting goals, planning tasks, executing actions, and adapting to
feedback without continuous human intervention.

Evolving Data Architectures and Real-Time Processing

Innovative research is focused on new data processing models to handle data volume, velocity, and
variety more effectively [10] [11]:

Data Mesh: A shift from centralized data warehouses/lakes to a decentralized architecture. It treats
data as a product, with domain-specific teams owning and serving their data assets. This architecture is
designed for massive scale and speed, improving data accessibility and quality across the organization.

Data Fabric: This is a unified, intelligent platform that uses Al and machine learning to integrate and
manage data from multiple disparate sources (on-premises, cloud, edge) without having to physically
move all the data. It's focused on making data readily available and governed.

Edge Analytics: With the proliferation of Internet of Things (IoT) devices, this trend focuses on
performing analysis directly on the data source (the "edge") instead of sending everything to a central
cloud. This is critical for real-time applications like predictive maintenance and autonomous vehicles,
where latency must be near zero.
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Ethical and Secure Data Usage
As Big Data becomes more influential, research is heavily invested in its responsible application [5]:

Responsible Al and Ethics: A major research focus is on mitigating algorithmic bias, ensuring
fairness, and developing mechanisms for transparency (explainability, or XAl) and accountability in
AI/ML models that make critical decisions. '

Data Observability: This involves applying DevOps principles to data pipelines to ensure data quality,
freshness, and reliability. It uses automated monitoring and alerting to detect anomalies in data (schema
changes, sudden volume drops) before they corrupt analysis or model training."?

Privacy-Enhancing Technologies (PETs): Innovative research into techniques like Homomorphic
Encryption and Federated Learning allows data to be analyzed or models to be trained while the
underlying data remains encrypted or localized, respectively. This addresses increasingly stringent data
privacy regulations.

The Ethical Crossroads: Privacy and Ownership
The Privacy Challenge: Technology vs. Behavior

The conversation naturally transitioned to data privacy, revealing one of the most significant
philosophical hurdles of the data age. The panel agreed that privacy is crucial for both businesses (which
expend great effort to anonymize and secure data) and individuals, whose personal data is constantly
exposed and interconnected with professional and daily lives.

However, the problem is not a lack of protective technology. The technological solutions for protection
are numerous and "most of these ideas are successful". The true crisis lies in the fact that social behavior
actively undermines legal protection.

The laws and all these compliance documents, they try to protect our data, but our social behavior
actually exposes this data without any boundaries.

The regulation system is often too slow and unable to keep up with the fast-changing ways humans
behave online. Users often expose sensitive data (like pictures or personal identifiers) on platforms
without considering the consequences, sometimes becoming victims to be followed or to be targeted.

The implication is profound: the privacy problem is fundamentally a non-technological problem. It is
a challenge related to ethics, behavior, and social consciousness. The solution, therefore, requires
education and critical thinking, rather than merely passing more laws.

The Ownership Enigma

The privacy dilemma is inseparable from the question of data ownership. The panel raised the
perplexing question: when a user interacts with a technology that creates data, who is the true owner—
the individual or the company that created the technology?

The example of IoT (Internet of Things) devices illustrates this paradox vividly. While a
knowledgeable user might be able to change this pattern and transfer the data to a personal server, this
highlights a deeply confusing situation where one possesses something but may not be able to fully own
or protect it.

In most cases, the user (you) is considered the "data subject" and retains the rights to control and access
your personal data, but the company that collects, processes, and stores the data is generally considered
the legal "data controller" or "data holder."

1. Data from loT Devices (Smart Homes, Wearables, etc.)

For data generated by an Internet of Things (IoT) device, ownership is usually determined by a
combination of the device's Terms of Service (ToS), the type of data, and legal regulations like
GDPR.
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Personal Data (Data Subject Rights): For data that is personally identifiable (like your name,
location history, or health data from a fitness tracker), you (the individual user) have significant
rights to access, correct, delete, and port that data, especially under comprehensive laws like the
EU's General Data Protection Regulation (GDPR).! This is often described as "ownership as
control" rather than traditional property ownership.

Non-Personal/Aggregated Data (Company Control): The manufacturer, service provider, or data
processing platform owner often claims ownership or an exclusive right to use the non-personal
data (or personal data that has been anonymized or aggregated) that is collected. For example, a
smart thermostat company may own the aggregated data on average temperature settings to improve
its product or sell general market insights.

Contractual Clauses: The fine print in the Terms of Service you agree to when setting up the
device usually grants the company a broad license to use and monetize the collected data.

New Legislation: Laws like the EU Data Act [6] are attempting to give users of connected products
(like ToT devices) greater control and access over the data they generate, even for non-personal
data.

2. Data from Your Mobile Phone
The data generated by your mobile phone is handled by several different entities, none of whom
typically have exclusive ownership over all of it.

You (The User/Data Subject): You own the content you create (photos, contacts, texts). More
importantly, you have privacy rights over your personal data.> You are the one who grants or
revokes permissions for apps to access things like your location, microphone, and camera.*

App Developers (Third Parties):Apps (like social media, games, or utilities) collect data based on
the permissions you grant and the privacy policies you agree to. They typically own the database
they create from your usage patterns and may use or sell this data for targeted advertising.

Mobile Carrier/Phone Provider (ISP):Your carrier (e.g., T-Mobile, Verizon) can see information
about your data consumption, general location (via cell tower connection), the metadata of your
calls and texts (who you called, when, and for how long), and sometimes the websites you visit (if
you're using their cellular network without a VPN).? They use this for billing and may also use it
for marketing purposes, but in many jurisdictions, they are restricted by law from sharing the
content of your communications.

Operating System Providers (Google/Apple):The company that provides your phone's operating
system (Android or iOS) collects extensive data on your usage, app activity, and location to provide
services, personalize your experience, and target ads. You typically agree to this when setting up
the device.

The rapid evolution of technology—specifically cloud solutions and blockchain initiatives—has
radically altered the traditional concept of ownership. Because users are often "unable to store them,
we are unable to protect them [data], and actually... Or to track what is happening with this data,"
the opportunity to own one's own things is lost. This is amplified by the fact that owning one's own
data has become "very expensive".

Data ownership is often replaced by a structure of complex rights and controls:®

Customers have rights over your personal data (especially in regions with strong privacy laws).’
Companies have contractual rights to use and monetize the data they collect and process.®

The challenge to regulatory bodies is significant. Technology has created a world with a new reality,
and lawyers and data engineers are not able to respond to this very high speed. Ownership and privacy
are intertwined; the absence of one compromises the other. The resolution, according to the discussion,
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might be defined by one thing: the possibility to choose. Ownership is defined by the freedom to choose
whether to share data or to keep it protected.

Data's Transformation: Resource, Treasure, Weapon
Monetization and Risk

The conceptual value of data has undergone a startling transformation, driven by its monetization. The
phrase "data is the new oil" encapsulates its immense business importance. In 2006, Clive Humby, a
British mathematician and data science entrepreneur, introduced the phrase “Data is the New Oil”. In
simple words, what he said is that - “Data is the new oil. It is a valuable source. However unrefined data
is not useful. It must be converted into valuable entities that drive profit. Companies now actively
monetize their data, leading to the concern that they may be selling not just their own data, but our data.

And the data identity evolves from Resource to Weapon
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This final identity—data as a weapon—necessitates the invention of more agile technology that can
adapt to rapidly changing situations, as today's reality is often quite different from tomorrow's. This
volatility and risk make data a gold mine for some, but a potential nightmare when its power is
unleashed.

The Need for New Definitions

The current, traditional definition of data is woefully inadequate for the modern age. The complexity
introduced by privacy, ownership, monetization, and weaponization demands a conceptual shift.

The current definition of data is not enough. The data is not only bytes, strings. It's something more and
to the definition more things should be added so to be able to define the whole thing the whole
technology environment creates and chalanges.

The signed professionals in computer science fields should convene to provide another, more
conceptual definition of data. Data is no longer merely the raw zeros and ones of information theory
[12][13]. It is intrinsically linked to behavior, business, and social dynamics. Redefining the term is
crucial for the technology world to be able to adapt and create solutions that cover all these new aspects,
particularly concerning storage, privacy, and ownership management.

The AI Game Changer
The Data Vampire and Synthetic Reality

Artificial Intelligence (Al) as the ultimate game changer and a central driver of the data apocalypse or
utopia. Al was starkly defined as a data vampire. Al technologies consume data in such volumes that
actually Al is one of the reasons that increased the need of data, Al is the reason this noble, this data
generation to be unstoppable because Al will continue to develop when there are more data.
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Al creates a dilemma regarding the data it consumes—is it real or synthetic? This question of
authenticity mirrors dilemmas in other spheres of life (e.g., food or clothing) but holds unique power in
the digital realm.

The need for Al to generate synthetic data is itself a paradox. According to Gartner the forecast is that
60% of data used for Al will be synthetic by 2024, and 75% of businesses will use generated customer
data by 2026 [14]. It arises because either not enough data is produced by real-life systems, or because
the existing real data is not accessible—it is hidden due to privacy concerns, or the owner refuses to
provide it. Thus, the privacy barriers that society seeks to establish are simultaneously driving Al to
create an artificial reality.

The dilemma of real versus synthetic data ultimately comes down to data reliability. Now, with the
introduction of Al, the responsibility for quality is shared with a non-human entity, forcing the industry
to adapt its entire framework for verifying information.

Hallucination and Critical Thinking

The output of Al is not guaranteed to be reliable - the phenomenon of Al hallucination, a scenario where
a machine learning model, if "not learn[ed]... quite enough," becomes prone to error and bias. This risk
is amplified by our own incomplete understanding of the parameters driving these systems.

In the new environment, the most vital human skill is critical thinking - It's not to know everything,
but to ask yourself, is it a valid one, how I can verify that. Without critical thinking, AI will produce a
fake reality, unreliable decisions. While technologies are needed to produce the knowledge required to
distinguish between real and synthetic data, the human element—curiosity and the willingness to debug
the source like code—is essential. The responsibility to detect and check for the synthetic, fake, or
biased content—whether in the news, static data, or Al-generated responses—falls upon the users. The
future of data with Al is bright only if customers remain critical thinking people. If society chooses
merely to consume the results without questioning, the future is not so bright.

The Evolving Role of the Data Professional
Beyond Technology

The complexities of the new data reality have fundamentally altered the role and responsibilities of the
data professional—the data engineer, data scientist, or database developer. They are no longer just
custodians of technology; they must become strategists balancing ethics and efficiency. The new role
of data professionals is defined from the observation that often we have to solve problems with
technologies, but actually the problem is not a technology problem.

This requires professionals to adopt their cells because their responsibilities have changed. It is no
longer enough to be a "technology person". The modern data professional must consider and find
scalable solutions for non-technical aspects like privacy, ownership, and ever-changing social behavior.
System architecture decisions, such as choosing between cloud and on-premise solutions, are now
driven not just by functionality, but by the need to satisfy the ownership and privacy requirements of
the data.

The professional development path has become very interesting because it demands curiosity about
many things outside the purely technological domain. Designing systems requires considering the entire
spectrum of human behavior and business realities, rather than falling back on traditional ways of using
data.

Aligning Technology and Society

The complexity is further compounded by the fundamental shift in the responsibility for data quality.
In the past, data quality was largely the responsibility of the data engineers—they were often guilty if
the data was unreliable in BI or data warehouse projects.

Today, the game has changed with the introduction of Al as a new player. Now, a technology created
by people—AIl—will often be responsible for the source used in knowledge extraction systems. This
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creates a disorienting feedback loop where it is difficult to distinguish where something ends and
something begins in our play.

The new engagement for data professionals is to bridge the gap between technology and society, to
align the two technologies and how people think about it and how they use it. A new responsabilty is
here to teach them how to consume it correctly. Data professionals must act as ambassadors, explaining
how systems work so that the public is aware of "possible traps or misleading". The task is not merely
to implement, but to teach and guide consumption.

The Mandate for Adaptation and Redefinition
The future's outcome is not set in stone; it is contingent upon human effort and willingness to evolve.
The Necessity of New Problem Solving

Once believed that all technologies in data processing and management solve problems, the current
reality suggests the opposite. Nowadays all these technology actually... are creating problems and not
always technology problems. These new problems are complex, non-traditional challenges that demand
curiosity, critical thinking, and a willingness to adapt. The humorous observation was made that perhaps
the industry is bored already and thus uses technology to produce new problems because there don't
have enough problems" Yet, beneath the humor is the serious truth that the industry must accept these
challenges as its new reality.

The Path to Control

To retain the power of choice—to steer away from dystopia—requires a fundamental commitment to
growth and an open mindset.

The path involves three key mandates:

Cultivating
Critical Thinking

Redefining Data

Maintaining
Curiosity

Conclusion: The Choice is Ours
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The future of data is not predetermined. It is not an inevitable utopia, nor is it a guaranteed dystopia.
The power to shape this future resides entirely with humanity The journey ahead requires a radical
acceptance of the complexity introduced by the digital age. Professionals must embrace a role that
transcends pure technology, becoming ethical strategists and educators. Society must accept the
necessity of developing its collective critical thinking to combat the risks of synthetic reality.

The ultimate message is one of responsibility: must stay open, remain curious, and never forget that
technology often races ahead of our ability to adapt. By actively engaging with the problems our
technology creates, by redefining our core concepts, and by choosing to think critically, humanity can
ensure that the choice remains ours.
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CBbBPEMEHHU ACIIEKTH HA ITPNJIO’)KEHHUSA HA N3KYCTBEH
HUHTEJEKT B BUBHEC THOOPMAIIMOHHUTE CUCTEMU U B
YACTHOCT ERP CUCTEMUTE

Modern aspects of artificial intelligence applications in Business Information Systems
and in particular ERP systems

JMumuTbp Aumutpos!
e-mail: dimitar.dimitrov@unwe.bg’

AOcTpakT

B cvepemennus cunno cevbpsan ceam, copmyepuume cucmemu 3a ynpasnenue na ousueca (ERP) ca noo
201M HAMUCK 34 NOCMOSIHHU NOOOOPEHUsL U YCbEbPUICHCMEAHE, 3d 04 OM2060PAM HA HYlCOume Ha
ousneca. Bymvm, kotimo npedussuxa noseama u OypHOmo Hagauzane na uskycmeenus unmenexm (A1)
6 cpepume Ha mapkemuHed, NOMPeOUMENCKOMO U3NCUBABAHE, KUbEep- cuzypHocmma, He NOOMUHA U
paspabomuuyume na ousnec cogpmyep. Ycveopuiencmeanemo Ha coiemume e3uxogu mooenu (LLM)
noszeéonu Ha eodewume ERP npouszeooumenu - SAP, Oracle u Micorosoft da cmapmupam
paspabomeanemo Ha cobcmeeHu azenmu u mooenu. Mumepecen e nooxoo0vm HA 6CeKu eOuH Oom
2onemume, mMvll KAMO 6CeKU eOUH OM MAX NOKA3a pasiudeH nozied kom Al u xax mou da O6voe
UMNJIeMEHMUPan KoM mexHume core cucmemu - S/4 Hana, Fusion engine, Dynamics 3635.

Abstract

In today's highly connected world, enterprise resource planning (ERP) software systems are under
great pressure to constantly improve and evolve to meet the needs of businesses. The boom that has
caused the emergence and rapid penetration of artificial intelligence (Al) in the fields of marketing,
user experience, and cybersecurity has not passed by the developers of business software. The
improvement of large language models (LLM) has allowed the leading ERP manufacturers - SAP,
Oracle, and Microsoft to start developing their own agents and models. The approach of each of the
major ones is interesting, as each of them showed a different view of Al and how it can be implemented
in their core systems - S/4 Hana, Fusion engine, Dynamics 3635.

JEL: C88, L86

YBoa

UzkyctBenust unrenekr (Al) u mo-cneunanno renepatuBHuAT Al (GenAl) mpomeHsT HauMHa, 1O
KOHTO ce MPOEKTUpAT M M3MOJI3BAaT OM3HEC WHPOPMAMOHHHUTE cHcTeMH. [loKaTo mpe3 MmocieaHOTO
necetwierne Al decTo ce WHTerpWpa KaTo AOIBIHUTEIHW MOIYJH, mpe3 mepuoma 2023-2025 1.
HabmoaBame TpancopMmanus KbM Brpakaane Ha Al karo mppBocTeneHHa gpyHkuonanHoct B ERP
cucremure. ToBa Halara NpPeOCMUCISHE Ha apXUTEKTYpHH PELICHUS, ONEpPalMOHHH MPAKTUKUA H
yIpaBieHue Ha [oBepueTo. Llenta Ha HacTOSAIINA OKIIA] € /1a TIPEeICTAaBU ChBPEMEHHHUTE TEHICHIINY,
Jla OTTHIIIE TIOJIXOIUTE Ha TPUTE OCHOBHHU mocTtaBummm (SAP, Oracle, Microsoft) u 1a 06csau Obmentu
MIEPCIIEKTHBH U TPEAN3BUKATEIICTBA.

MeTtomoJjiorusi u PaMKa HA aHAJ/IM3a

AHanmu3bT € HampaBeH 4pe3 Mperiied Ha OoQUIMaIHd TEeXHUYECKH JOKYMEHTH, Oenu kuuru (white
papers), TpOAYKTOBH crenud(uKayu Ha JOCTaBUMIMTE M peleH3upaHa jutepatypa go 2024 r.,
JOIBJIHEH C WHIYCTPUATHM AOKJIagd M IpaKkTUYecKaTa UM HHTepnperauus. Pamkata 3a oueHka
BKJIIOYBA: CTpaTerus 3a BrpaxknaaHe Ha Al, kmo4oBu (yHKIMM, TEXHHYECKA apXUTEKTypa H

! Noxropant B karenpa UTK, YHCC, e-mail: dimitar.dimitrov@unwe.bg
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ONEepalMOHHA HHTETPalysi, BB3MOXHOCTU 32 Pa3MIUPSIEMOCT, M MEXaHU3MM 32 YIIpaBJCHUE Ha
perynaTopHUTE paMKH.

OO0mM TeHaAeHIIUM B IPUJIOKeHUATAa HA Al B Ou3Hec codryepa

Al eBomrorpa OT OTIETHU aHAIUTUYHU U €KCIIEPUMEHTAIHU PELICHUS KbM BrPaJcHU TPaH3aKUUOHHU
YCIIyTH, KOUTO y4acTBaT MPSAKO B OM3HEC MpoIlecHTe (HAIp. aBTOMATHYHO TOITBJIBAHE Ha (PUHAHCOBH
TpaH3aKI[UH, aBTOMATUYIHO KIacu(pUIIMpaHe Ha TOKYMEHTH U MTPOTHO3UPaHe Ha MOTPEOHOCTH).

GenAl no3BossiBa HaTypaTHOE3UKOBU MHTEp(eicH, TeHepUpaHe Ha ChAbpKaHHUE (HalIpUMep YEPHOBH
Ha JJOTOBOPH, UIMEIIIN, PE3IOMETa Ha OTYETH) M aBTOMATU3aLMs Ha JOKyMeHToo0opoTa. KimtouoB edext
OT TOBa € HaMaJsIBAHE HAa BPEMETO 3a PbYHM ONEPALUH U YCKOPSIBaHE Ha B3EMAHETO HA PEILCHHS.

Karo obmacT Ha MacoBO MPHUIIOKEHUE MOXKE JIa C€ ONPEACIIST CIICAHUTE:

- (uHaHCH - MPOTHO3UpAHE HA MAPUYHHU TOTOIHM, OTKPUBAHE Ha aHOMAJTUH,

- cHaOZsIBaHE W BEPUTH Ha JOCTABKH -IIPOTHO3M 32 ThPCEHE, ONTHUMHU3ALMSI HA MHBEHTAPA,

- MIPOU3BOJCTBO - IIPEABUANMA MOAApHKKa (predictive maintenance),

- HR - o1ieHka Ha TaJlaHTH, ABTOMATU3UPAHU MIPOLIECH IO HAEMaHe,

- o0ciTy>kBaHe Ha KIIMEHTH — 4aT ¥ TJIaCOBM 0OTOBE, aBTOMAaTHYHO MapIIPYTH3HpaHe Ha CIIydaH.

B cBmoro Bpeme pacTAIIUTE PETYNATOPHU HW3HMCKBAaHUSA Hajarar II0BEYE PECTPUKLUM BBPXY
MTOBEPHUTEITHOCTTA, IPO3PAaYHOCTTa M BEPHOCTTA Ha M3X0AHUTE pe3ynraTtu oT Al cucremure. B otroBop
JOCTaBUMIIMTE M3TPAXKAAT MEXaHNW3MH 3a MPOCIEsBaHEe Ha MPOU3X01a Ha MOJIEIIUTE, OOUTHHU CIICAN U
(YHKIMOHATHOCTH 32 00SCHUMOCT.

OT rienHa TOYKa HAa apXUTEKTypaTa TEHACHLMHTE ca OPHUEHTHpaHW KbM obnaunute, API-first u
microservices apXuTEKTYpH, 3a€JHO C MHCTPYMEHTH 3a yIpaBJIeHUE Ha )KU3HEHHS LIUKbBJI HA MOJACIHUTE
(MLOps). Topa ce npeBpblla B CTaHAAPT 3a MHTETrpalus U ekcruioaTanus Ha Al GyHKIHOHAIHOCTH.

IMoaxonnsT HAa SAP

SAP ce gokycupa Bbpxy Brpaxnane Ha Al B S/AHANA u u3nonsBane Ha SAP Business Technology
Platform (BTP) xato ocHOBeH clio¥ 3a MHTerpanus M paspaborka. CTparerusra € ja IpeaoCTaBH
KOHTEKCTHO Mpenu3npany (yHKINH, ONTUMH3UPAHH 32 OU3HEC NMPOIECHTE 110 HHIYCTPHU.

Source: https://blog.devgenius.io/sap-ai-770a5ba8a710
®@urypa 1: SAP
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Knrwuoeu év3morcnocmu

SAP Joule mpezasnara pasroBopeH 1 KOHTEKCTHO-CBBbP3aH aCHCTEHT, HHTETPUPALL JaHHH OT TPaH3aKLUH
U aHAJTUTHYHH clioeBe. [Ipyru Bh3MOKHOCTH BKITFOUBAT MPOTHO3HA aHanuTHKa (predictive analytics),
uHTEeNUreHTHa obpadorka Ha gokymeHTH (IDP) m RPA/Process Automation 3a aBTOmMarusanusi Ha
TIOBTAPSIIH CE 3aTa4H.

Texnuuecku acnekmu

SAP ontummsupa ronemu e3ukoBu Mozenu (LLM) n o6pabotku 32 HANA in-memory 6a3a, H3mon3sa
MukpocbpBucH Ha BTP u mapthaupa ¢ xunepckeitnspute (AWS, GCP, Azure) 3a rojgeMu W34UCIUTEIHA
HatoBapBaHusd U LLM xoctunr. BTP mpegoctaBd MHCTPYMEHTH 3a M3rpaXKJaHE U BHEIPSABAHE Ha
Mozenu, API MEHHDKMBHT M HHTETpalysl ¢ KOPIIOPAaTUBHY JaHHH.

anaeﬂenue, 003epue u coomeemcmeue

SAP npeanara onuun 3a Jokanu3upane Ha AaHHH (data residency), KOHTPOJ Ha ZOCTBI Ype3 POJIEBU
MOZIEIH, MOHUTOPUHI Ha MPEJCTAaBSIHETO Ha MOJEIMTE M YNpaBIeHHE HAa TEXHUS >KU3HEH IMKBII
@oxychT € BbpXY HHAyCTpUanu3anus Ha Al ¢ BHUMaHUE KbM OOSICHUMOCT M IIPOCIIE/IIBAHE.

ITogxoasT Ha Oracle

Oracle no3unimonupa Al kaTo BrpaaeH komnoneHT Ha Fusion Cloud ERP, pa3uunrai ocHoBHO Ha Oracle
Cloud Infrastructure (OCI) 1 uHTerpanusaTa ¢ aBBTOHOMHH 0a3u JaHHU U HHYPACTPYKTYpa.

Predetive
Analytics

Source: https://boxplot.com/oracle-and-ai-innovation
®urypa 2: Oracle
Kniouosu 6v3morcnocmu

Oracle mpemoctaBsi TUTHTATHA ACUCTEHTH, WHTEIWTeHTHa 00paboTKa Ha MOKYMEHTH, aJalTHBHH
MIPUJIOKEHUS U BrpaZieH aHanu3. HTerpanusTta ¢ aBTOHOMHHU 0a3W JaHHU OCUTYPSIBA BUCOKA CTEIECH
Ha aBTOMATH3alys B YIIPABICHUETO HA JAHHUTE U ONIEPALIUH.

Texnuuecku acnekmu

OcHoBHara cuia e usnon3saHeTo Ha OCI 3a XocTWHTr Ha Monenu U ycinyru 3a Al, BKIIOYMTETHO
cneun¢uunu Oracle Al ycnyru m undpactpykrypHa aBromatmzauus. OCIl gaBa WHCTpyMEHTH 3a
u3rpaxkaane, o0yueHue U BHEAPsBaHE HA MEPCOHATH3UPAHN MOZCIH.
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Ynpaenenue u oosepue

OCI BkirouBa BrpajeH Ha0Op OT MEXaHW3MU 334 CUTYPHOCT, OAUTHPAHE U MpOocieIsiBaHe Ha IPOU3Xoaa
Ha Mmojenute. Oracle akueHTHpa BBPXYy aBTOHOMHHTE BB3MOKHOCTH 32 YNpaBJICHHE HA JaHHUTE U
UHQpaACTPYKTypara, KOETO YJIECHSIBA ChOTBETCTBUETO U OIIEpaTUBHATA HAJAEKIHOCT.

IMoaxoanT HA Microsoft

Microsoft cnensa Al-first moaxon, kato uaTerpupa Copilot u Azure Al B Dynamics 365 u Power
Platform 3a ocurypsiBane Ha pasroBopeHn UX, low-code aBTromaTn3anus U aHaJIUTHKA.

= Microsoft Al

Source: https://boxplot.com/
®@urypa 3: Microsoft Al
Knrouoeu 6vamorcnocmu

Copilot B Dynamics 365 npegocrass pasrosopen uatepdetic 3a ERP/CRM crienapun; Power Automate
¢ Al Builder ynecusiBa apromaruzanusra; Microsoft Fabric u Azure Al npemnarar ananutnaaa u ML

HHPPACTPYKTYpa.

Texnuuecku acnekmu

Unterpammst ¢ Azure OpenAl Service, Dataverse xato ynupunupan Moaen Ha gaHHH U Microsoft
Fabric 3a ananu3. MLOps Bp3moxkHOCTH B Azure DevOps/ML Ops moamomaraT ynpaBI€HHETO Ha
JKU3HEHUS [IUKBJI HA MOJICIINTE.

Ynpaenenue u ooeepue

Microsoft Purview u HaboOpbT OT HMHCTPYMEHTH 3a OTroBopeH Al mpemocTaBAT MeXaHH3MH 3a
yIpaBJieHHE Ha JaHHU, IOBEPUTEIHOCT U CHOTBETCTBHE Ha HUBO tenant u opranu3anust. CunHaTa low-
code exocucTeMa yiecHsBa Obp30TO BHEAPSIBaHE OT OU3HEC MOTPEOUTEH.

CpaBHUTe/IEH aHAJIN3: TPUJIMKH U Pa3JIn4ns

Ilpunuku

- Brpaxnane na Al nupextHo B ERP padotaute moTonm, a He camo kato add-on.

- M3nom3Bane Ha o6sauny 1aTOpPMH M MAPTHROPCTBA 33 XOCTHHT M U3UUCIICHUSL.

- [IpenBapuTenHo U3rpazeHu Bb3MokHOCTH: IDP, mporno3upaune, AeTeKIus Ha aHOMAJIHH.

- q)OKyc BBpXY YIpPaBJICHUC HA JaHHU, O0O0SICHMOCT M CHOTBETCTBHE.
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- Pasmmpsiemoct upe3 API, miardopmu 3a pazpadorka u ISV exocucremu.

- [Toctenenno pasrppiuane Ha GenAl KonMuIOTH 3a OBUIIIABaHE HAa MPOTYKTUBHOCTTA

Paznuxu

- Oracle 3anara Ha coOCTBeHU HHQPACTPYKTYpHU pemenus: 1 aBToHoMHU QyHKIwH (OCI).

- SAP akneHTHpa BHPXY WHIyCTPHUAIHH MPOIECH, real-time aHanuTrka U ontumuzanus upe3 HANA.

- Microsoft ce ornuuaBa ¢ MomHH low-code/no-code BB3MOXHOCTH W IIMPOKA EKOCHCTEMa 3a
camocrosTenHo oOcyxBane (self-service).

Ta6auna 1: CpaBautenna Tabnuna Ha SAP, Oracle u Microsoft o xkirouoBu napamerpu

(Copilot) B pamkute

ITapamersp SAP Oracle Microsoft
Crparerus 3a Al Brpaxnane B | Al nHaBcsakwbae B Fusion | Al-first HUHTETrpanus
S/AHANA wu BTP;|Cloud ERP; omopa Ha|upe3 Copilot, Dynamics
(doxyc Bbpxy | OCI 51 aBToHOMHH | 365, Azure Al u Power
WHAYCTPUATHH OTIepaIyy. Platform; ¢oxyc BBpxXY
nporiecd U real-time self-service u low-code.
aHAJINTHUKA.
KitouoBu AI| SAP Copilot, | Aurutanan  acuctenty, | Copilot B  Dynamics,
BB3MOYKHOCTH MPOTHO3HA UHTENUreHTHa 00paboTka | Power Automate + Al
aHAJIMTHKA, Ha oKyMeHTH, | Builder, ob6paboTka Ha
WHTEIINTCHTHA aJanTHBHU TMPHUIOXKEHUS, | JOKYMEHTH, MPOTHO3HU
00paboTka Ha | HHTETpalus ¢ aBTOHOMHHU | aHAJIN3H.
JIOKYMEHTH, BJI.
aBTOMaTu3alusl  Ha
MIPOLIECH.
TexHuuecka HANA- Monenu u yeinyru | Uaterpanus cbe Azure
apXUTEKTypa ONTUMHU3HUPAHU XOCTBaHU B OCI; | (Azure OpenAl, Fabric);
MOJICH; BTP | aBronoMHu 0a3u manuu u | Dataverse xato enuHeH
MHUKPOCHPBHCH; UHPpaCTPYKTypHA MOJie] Ha JIaHHHW; CHITHA
MapTHbOPCTBA C | aBTOMAaTU3al1A. MLOps mogapbxKKa.
XHIIEPCKEHIBpU 32
LLM/compute.
Pazmmpsemoct u | BTP unctpymentu 3a | OCI  wmHCTpyMeHTH 32 | CHUTHH low-code/no-
HHTETPaIHS pa3paboTka 1 | IepCOHAM3UPAHT code (Power Platform);
MPEIBAPUTEITHO MOJENH; API u | mupok ISV exocucrewm;
Ou3Hec ChabpxkaHue; | uHTerpanus ¢ Fusion | Oorat Hatop or SDK u
API-first noxxox; | Cloud; ISV/partner | API.
ISV ekocucrema. marketplace.
Ynpasnenue Ha | UncTpymMeHTH 3a|OCI MLOps ycuyry; | Azure MLOps, DevOps
monenn ¥ MLOps | MOHUTOPHHT Ha | BTPaJeHO OJIWTHpaHe WU | MHTerpamus,
MOJIEJIH, YIpaBIIEHHE | MPOCTeIIBaHe Ha | MOHUTOPUHT u
Ha JKU3HEHHS UKD, | IPOU3X0/a Ha MOJEIHUTE. | yIpaBICHUE Ha
JIOKAIIN3aIus Ha BEPCHUHTE; Power
JTAHHML. Platform ALM.
CurypHoct n|Omuun  3a  data|Brpamenn OCI mepku 3a | Microsoft Purview,
CHOTBETCTBHE residency; POJIEB | CHTYpHOCT;  aBTOHOMHH | tenant-level — koHTpod,
KOHTPOJI;  enterprise | onepandyu 3a TO-MaJKo | cepTuhrUKaTu 3a
security WHTeTpamuy; | 40BemIKr (haKTOPH; OJTUT | ChOTBETCTBHE "
aKIEeHT BBPXY | ¥ IPOCIIeAsBaHE. WHCTPYMEHTHU 3a
00SICHUMOCT. OoTTOBOpeH Al
IMoxxon kbM | KonTekcTHO- Digital assistant | Copilot thoxyc c
GenAl konuJIOTH | OCBH3HATH KOMWIOTH | QYHKIIMOHATHOCTH; paszrosopern UX, TecHO

CBBp3aH c Power
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Ha OmsHec | mHTErpanus ¢ npuwioxkay | Platform 3a
MPOLIECUTE; notou ¥ maguu B OCIL. | aBToMaTU3anuu u
WHTETpalys c NOTPeOUTENCKN
TpaH3aKIIMOHHH CIICHAPHU.
JIAaHHH.
[pennountanu Tonemu npennpustust | Opranuzanuy, skenaeiy | OpraHuzanud,  KOWTO
KJIMEHTH/CLIEHApUH | C HYX/1a OT | aBTOHOMHH OTI€palyd | | THPCST O0Bp30
WHTyCTPHATHA cumaa OCI wmHTerpanus; | BHeapsiBaHe, self-service
mporiecl u real-time | KOpoOpaTHBHA Cpelul C | U low-code
aHaJNTHKA. aKUEHT BBPXY Oa3uTe | BB3MOKHOCTH;
JIAHHMU. uHTerpamus ¢ Microsoft
365.
Puckose H | 3aBHCUMOCT ot | Vendor lock-in kpM OCI; | 3aBucuMocT oT Azure u
OTpaHUYCHUSI HANA;  CIoXHOCT | ynpaBieHHE Ha | Microsoft ekocucrema;
MpU  WHTETPAlMY C | 9yBCTBUTEIHH JaHHU IPH | TOTCHIIUAIHA
legacy cucremy; | cloud-first MOJXOJ; | OTPaHUYEHUS pH
yCcuIIus 3a | CJI0)KHOCT B | cieuupuIHU
yIpaBJieHUE Ha | KACTOMHM3AIUH. WH]LyCTPHUAIHA
JTAHHH. W3UCKBaHMIL.
Tunwuau  cimydau | PeanmHo-BpemeBa ABTOMaTH3anus Ha | ABTOMaTH3aIus Ha
Ha M3I0JI3BaHE aHaJIMTHKA 3a | GUHAHCOBH  OIEpaIlUy; | TPOAaKOn 17§
MIPOU3BOJCTRBO; WHTEIUTeHTHa 00paboTKa | 00cmykBaHe; 0bp3u low-
WHTEIINTCHTHA Ha CUETOBOJHM | code  pemieHust  3a
00paboTKa Ha | JOKYMEHTH, aBTOHOMHO | paOOTHH MOTOIIH;
MOPBYKH; ynpasienue Ha B/]. Copilot 3a ciryxurenm.
aBTOMaTu3alys 1O
WHJIyCTPHH.

Bausinue BBHPXY mazapa u 10CTAaBYUIIUTE

Huterpanusta Ha Al ¢h3aBa Mo-CHUJTHA 3aBUCHMOCT Ha KJIHEHTUTE KbM jJocTaBunnute (vendor lock-
in) ype3 abJ00Ka 00BBP3aHOCT ¢ IUIAT(HOPMEHUTE JaHHHM, MOJCIH W aBTOMAaTH3aluu. Periennero 3a
U300p MEXIy JOCTaBUHUIIMTE 3aBHCU OT CHIIECTBYBAIIUTE TUIATGOPMH, HYXKAAaTa OT HHIYCTPHAICH
KOHTEKCT U IPEANOYUTaHus 332 low-code Bb3MOKHOCTH.

busHec U TeXHUYECKHU NPeAU3BUKATEICTBA
Ynpaenenue na oannu u xauecmeo

Al n3uckBa KauecTBEHH, CTPYKTYPHUPAHH U MOAXOAII0 eTukeTupanu nanHu. B ERP cpena nannure ca
pasmpeneneHyd MeXAy MOAYJIM W CHUCTEMM, KOETO Hajara WHBECTHLMU B JAaHHHM, MHTErpauus u
yIpaBiIcHUE Ha METAJaHHH.

Mooenna noodpuvocka u MLOps

JKu3HEeHUAT NUKBI Ha MOJIEIUTE - 00yUeHUE, BauIallusl, MOHUTOPUHT, Pe-TPEHUHT - m3uckBa MLOps
MPaKTUKH, KOUTO Ca CPAaBHUTEIIHO HOBM 3a TpaauuuoHHute ERP agmunuctpanuu. ToBa BkiIrOUBa
HaOmoeHue Ha drift, MeTpuKu 3a MPON3BOAUTETHOCT U CTPATETHH 32 YIIPABJICHNE HA BEPCHHL.

Cuzypnocm U nosepumesinocm

Al-pynxkunu B ERP o0paborBar uyBcTBUTENHHN (PMHAHCOBHM W TEpCOHANHH JaHHW. HeoOxommma e
Kkpunrorpadus, KOHTPOI Ha JOCTHII, U30JAIUS HA JAHHUA W TEXHHYCCKH MEPKH 3a TIPEIOTBPATSIBaHE Ha
W3TUYaHE HA JIAHHU B OOYYCHUsI HA BHHIITHUA MOJICITH.

ObsacnHumocm u 1OpUOUHECKa OM2080PHOCH

I'enepupaneTo Ha aBTOMAaTHYHU PEUICHUS W NPENOPHKH Hajara MHCTPYMEHTH 3a OOSICHUMOCT U
JOKYMEHTUpaHe Ha IPUYMHHTE 3a pemeHusra (explainability). Peryiganuunre u3uckBar npocieinMocT
Ha PEUICHHUATAa U BB3MOKHOCTH 32 OJIUT.
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Ynpasnenue na npomanama u wosewixu pakmop

WnTterpupanero Ha Al mpomeHs paOOTHUTE NMPOLIECH U U3UCKBA 00yUYCHHE, alalTalisl Ha POJIM M CMSIHA
B OpraHM3alMOHHAaTa KynTypa. ChIIpoTHBATa U JIMIICaTa Ha JOBEPUE MOTaT Ja 3a0aBsT BHEIPSIBAHETO.

Bbaemu mocoku

e Jlvn6oxo Brpamenu GenAl xommnotu - OuakBa ce KOMIJIOTH, KOUTO HE CaMO OTrOBapsT Ha
3asBKM, HO M TPOAKTUBHO OPKECTHUPAT MPOIECH Mpe3 pPa3IudHu MOAYIH (Hampumep
ABTOMATUYHO CTapTHpaHe Ha JOCTaBKH, POBEPKA HA KPETUTHH JTUMHUTH U OTOOPEHUS).

e Unrerpauus Ha LLM ¢ TpaH3aKI[MOHHH CHUCTEMH B peaJiHO Bpeme - [lomoOpsiBaHe Ha
KOHTEKCTHATa MPEIHU3HOCT W CKOPOCT Npu 00paboTKa Ha TOJEMH MAacHBU TpPaH3aKIIMOHHH
JIaHHU B PEAIIHO BpPEME.

e Al 3a onepaTUBHU pelIeHUs C MUHUMAITHA JTATEHTHOCT - B MPOU3BOJCTBOTO M JIOTUCTHKATA IIIE
Ce BHEIpPSIBAT PCILICHMs 3a B3eMaHe Ha pelieHus B peanHo Bpeme (edge Al, cTpuiiMunHr
aHATUTHUKA).

e HoBu nasapu u apxutekTypu - Bb3HukBaHe Ha koproparuBHo-agantupanun LLM mnasapwu,
cneupanny Data Lakes W cuHTeTWYHHM [aHHM 3a 4YacTHO OOy4YeHHE U 3alIUTa Ha
IIOBEPUTEIIHOCTTA.

e 3acuienu perynanuu U HoBu npodecuu kato CDO — Chief Data Officer

e Ormie MO-CTPOTH PEryJIaTOPHU M3UCKBAHUS, TPAallHW OJUTHU CIEIW M METOAM KATO YaCTHO
(federated) oOydenue, mudepeHInaTHa TOBEPUTEITHOCT M CHHTETHYHY JTAHHM.

e llHBecTHIIMU B MHTErpallys Ha TaHHHU, KAUSCTBO U MEeTaaaHHM yrnpasicHue (data governance),
BKIIFOUUTEIHO JepuHMpaHe Ha master data u data lineage.

3akiaoueHue

Al u GenAl tpancpopmupar ERP cucremure OT macWBHM TpaH3aKUMOHHHM ILIAT(GOPMU KbM
HWHTEJIMTEHTHU OTEPATUBHH CIIOEBE, KOMTO MOJNOMAaraTr B3¢MaHETO Ha PEIICHUS M aBTOMATHU3aLIATA.
SAP, Oracle u Microsoft ciegBaT CXOAHM CTpPAaTErMUYECKH HAIpPABICHHUS, HO CE pa3jinyaBar I0
apXUTEKTYypHA peajH3alys, MOAX0d KbM pasmmupseMocT U low-code Bp3MokHOCTH. Bpaemero mie
JOHece Mo-AbI00Ko Brpakaane Ha GenAl, mo-cuiIHa UHTErpalys ¢ TPAaH3aKIIMOHHH ITOTOLH B PEaTHO
BpeMe U MOo-CTporu perynauuu. OpranuzanuuTe TpsiOBa Ja IIaHUPAT CTPATETUUECKH, 1a HHBECTUPAT
B naHHM U MLOps u na usrpaxnar 0Bepue U CHOTBETCTBUE, 3a Ja H3BJIEKAT ION3H OT TE3H
TEXHOJIOTHH.
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BLOCKCHAIN AND ARTIFICIAL INTELLIGENCE FOR
INTELLIGENT AND SECURE FINANCIAL TRANSACTIONS: AN
IMPLEMENTATION PERSPECTIVE WITH PYTHON

Vasil Spasov’,
e-mail: Vasil.spasov(d)unwe.b,g1

AOcTpakT

Tpaouyuonnume ¢unancosu cucmemu cmpaoam om O0aeHU MeHcOYOAHKOBU NPEBOOU, BUCOKU MAKCU U
PpUCKOBe Om UBMAMU, KAmo YeHmpaiuupaHume um apxXumexkmypu cb30a6am KpUMuyHu yA36UMOCHi.
Hacmoswomo uscneosane npednaza apXumexkmypa 3a 0eyeHmpanusupana, uHmenueeHmna cucmema
3a ¢hunancosu mpausaxyuu, 0A3UPAHA HA ONOKYEUH U U3KYCMBEH UHMeNeKm, Kamo Uniocmpupa
npakmuueckama u peanusayusi upe3 Python. Llenma e cucmema cvc 3Hauumenno Hamansieéawe Ha
MPpAn3aKYUoHHUMe pasxoou u asmomMamusupana oemexkyus Ha usmamu. Python e nooxooaw 3a masu
yen, brazodapenue Ha bozamama cu eKocucmema om OuOIUOmMeKu.

Abstract

Traditional financial systems suffer from slow interbank transfers, high fees, and fraud risks, with their
centralized architectures creating critical vulnerabilities. This study proposes an architecture for a
decentralized, intelligent financial transaction system based on blockchain and artificial intelligence,
demonstrating its practical implementation using Python. The goal is a system that significantly reduces
transaction costs and enables automated fraud detection. Python is suitable for this purpose due to its
rich ecosystem of libraries.

Key words: Blockchain, Artificial Intelligence, Python, Financial Transactions, Machine Learning

JEL: G21, C88, 033

1. Introduction

Contemporary financial systems rely on centralized intermediary institutions, resulting in slow and
expensive transactions, as well as increased vulnerability to cyber attacks. Traditional methods for
combating fraud are no longer adequate against modern threats.

Blockchain technology offers a decentralized and transparent alternative approach, eliminating
intermediaries through cryptographically secure mechanisms. Simultaneously, artificial intelligence
provides capabilities for big data analysis and real-time risk prediction, complementing blockchain
solutions.

Python emerges as a suitable tool for implementing this convergence with its rich ecosystem of libraries:
scikit-learn for machine learning, web3.py for Web3 development, Vyper for smart contracts. This
report illustrates why Python is an excellent choice for creating hybrid blockchain-Al systems

Research Objective:

To propose a system architecture that combines blockchain and artificial intelligence for secure
financial transactions and to demonstrate its practical implementation using Python.

! PhD, Faculty of Finance, University of National and World Economy
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This research aims to design and develop an integrated system architecture that effectively combines
blockchain technology with artificial intelligence to create a secure, intelligent, and efficient framework
for financial transactions. The solution that harnesses the complementary strengths of both
technologies—leveraging blockchain's inherent advantages of decentralization, immutability, and
cryptographic security while integrating Al's advanced capabilities in machine learning, predictive
analytics, and adaptive pattern recognition. The primary focus is on building a functional system that
addresses critical challenges in modern financial operations, including real-time fraud detection. The
goal is to provide a scalable, adaptable model that bridges theoretical innovation with practical
application, offering significant improvements in financial security, cost reduction, and system
intelligence while maintaining the flexibility to evolve with emerging technological standards and
regulatory requirements.

Methodology:

The research employs an analytical approach for designing a system architecture that integrates
blockchain networks (Ethereum), smart contracts (Vyper), scikit-learn machine learning algorithms,
and decentralized storage (IPFS). The methodology includes a review of relevant literature, conceptual
design, and evaluation of practical applicability through Python.

2. Literature Review

Blockchain technology, introduced with the Bitcoin protocol by Nakamoto (2008), represents a
decentralized ledger with fundamental characteristics: immutability, transparency, and absence of
centralized control. The Ethereum platform by Buterin (2014) expands this concept through smart
contracts - self-executing programs that automate contractual agreements without intermediaries.

In the field of artificial intelligence for financial security, West and Bhattacharya (2016) provide a
comprehensive review of intelligent fraud detection methods, demonstrating the superiority of
algorithms over traditional systems. Modern machine learning algorithms recognize fraudulent
transactions with high accuracy.

Liang et al. (2025) extend the research in blockchain context, showing how machine learning detects
Ponzi schemes in Ethereum through analysis of behavioral patterns of smart contracts and transactions.

The synergy between blockchain and Al has been analyzed by Salah et al. (2019), who identify how
blockchain addresses Al challenges related to model transparency and data trust, while Al enhances the
efficiency of blockchain systems through intelligent optimization of consensus mechanisms and
automated anomaly detection.

From an implementation perspective, Python dominates machine learning, with Pedregosa et al. (2011)
documenting scikit-learn as a powerful library providing a rich set of algorithms. This Python
ecosystem extends to blockchain technologies through the Vyper language, which offers Python-like
syntax for smart contract development with focus on security and code auditability.

Wang et al. (2021) examine the NFT potential for digitization of unique assets and documents in the
financial sector, including securities, contracts, and proof of ownership.

Scalability challenges have been analyzed by Croman et al. (2016), who identify fundamental
limitations of blockchain networks in processing high volumes of transactions and propose second-
layer solutions. Regulatory aspects are the subject of Finck's (2019) research regarding the tension
between blockchain immutability and GDPR requirements, proposing approaches for reconciliation
through techniques such as cryptographic erasure and off-chain storage of personal data.

3. Python-Based Architecture for Blockchain-Al Financial Systems

The proposed architecture integrates blockchain and artificial intelligence using Python as a central
tool. The system combines decentralized governance with intelligent automation and multi-layered
security.

The blockchain layer is implemented through the web3.py library, which serves as a standard interface
for Python applications to interact with Ethereum and compatible blockchain networks. The library
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provides complete functionality not only for executing transactions and working with smart contracts,
but also for real-time event monitoring. For smart contract development, Vyper is used - a Python-like
programming language specifically designed for writing secure blockchain applications, which
eliminates complex and risky constructs, making smart contracts safer and easier to create.

The machine learning module analyzes transactions in real-time to detect fraud. To assess risk, the
module analyzes historical data and multiple parameters such as transaction value and frequency,
geographic location, and user behavioral patterns.

For storing large volumes of data that cannot be efficiently recorded directly on the blockchain due to
high costs and memory limitations, the system integrates IPFS (InterPlanetary File System). This way,
only encrypted data hashes are recorded on the blockchain, while the actual files are stored in the
decentralized IPFS network. This hybrid approach ensures data security and immutability while
maintaining efficiency and low operational costs.

Before any financial transaction is finally executed, it undergoes an automated risk assessment system
based on artificial intelligence. This validation module uses a pre-trained machine learning model
created and trained on extensive historical data from past transactions, including both legitimate and
fraudulent operations. The model continuously learns from new data to improve its accuracy and adapt
to new fraud patterns.

The system analyzes multiple parameters in real-time to generate a probabilistic risk assessment for
fraud. Among the analyzed factors are: the transaction amount and its deviation from the user's typical
values; the frequency of transactions and their temporal patterns; the geographic location of the
operation and its compatibility with previous locations; the user's behavioral patterns and their
consistency; the device type and IP address used for the transaction; as well as historical data about
counterparties and their risk profiles.

For final decision-making, the system uses a three-tier threshold system that balances security and user
convenience. For transactions with extremely high risk (over 70% probability of fraud), the system
automatically blocks the operation without human intervention. For medium-risk transactions (between
40% and 70%), the system flags them for additional verification by security specialists or requires
additional identity authentication methods. Low-risk transactions (below 40%) are processed directly
and immediately without additional delays.

After a transaction successfully passes all checks and is executed, it is recorded on the blockchain as a
permanent and immutable record. Each record contains a unique cryptographic hash that serves as a
digital fingerprint of the transaction. This hash is generated through cryptographic algorithms and
guarantees that even a minimal change in the transaction data will result in a completely different hash.
All network participants can verify and authenticate the transaction through this hash, ensuring
complete transparency and traceability.

In specific cases where the transaction involves ownership transfer, fulfillment of contractual
conditions, or creation of a digital asset, the system automatically generates a Non-Fungible Token
(NFT) through a specialized ERC-721 smart contract. This NFT serves as digital proof of ownership or
contract fulfillment. The token contains metadata describing the specific asset or condition and is stored
in the owner's wallet. The metadata may include a detailed description of the asset, deal terms, creation
timestamp, as well as history of ownership transfers. This mechanism provides secure, transparent, and
verifiable proof of rights and obligations arising from the financial transaction.

The system implements a continuous learning mechanism for the Al model, where new data from
transactions verified as legitimate or fraudulent is periodically collected, and the model is retrained to
adapt to evolving fraud patterns. This process can be automated when a certain volume of data is
reached.
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Transaction Processing Flowchart
(Al-Driven Risk Management)

Transaction Initiated

Low Risk (<40%) Medium Risk (40-70%) High Risk (>70%)

Direct Processing Additional Verification

Blockchain Recording Automatic Rejection

NFT Generation (it needed)

Source: Author's development

Figure 1: Transaction Processing Flowchart. AT Risk Management

4. Conclusion

The study demonstrates the implementation of a hybrid system for secure financial transactions using
Python, integrating blockchain and artificial intelligence. Tools such as web3.py, Vyper, and scikit-
learn were employed, providing a comprehensive solution with fundamental advantages: reduced costs
and processing time, automated fraud detection, and complete transaction traceability.

The selection of Python for implementing an intelligent financial transaction system is not only
technologically feasible but also strategically justified, opening opportunities for innovation, broad
accessibility, and easy integration across multiple domains. The combination of blockchain's
immutability and transparency with Al's intelligent analytical power, implemented through Python's
versatile ecosystem, represents a genuine paradigm shift toward a more efficient financial system.

References

1. Nakamoto, S. (2008). "Bitcoin: A Peer-to-Peer Electronic Cash System." Bitcoin.org.

2. Buterin, V. (2014). "A Next-Generation Smart Contract and Decentralized Application
Platform." Ethereum White Paper.

3. West, J.,, & Bhattacharya, M. (2016). "Intelligent Financial Fraud Detection: A
Comprehensive Review." Computers & Security, 57, 47-66.

4. Liang, R., et al. "(2025). Towards Effective Detection of Ponzi Schemes on Ethereum
with Contract Runtime Behavior Graph. ACM Transactions on Software Engineering
and Methodology, 34(4), 106, 1-32. https://doi.org/10.1145/3707458

5. Salah, K., et al. (2019). "Blockchain for Al: Review and Open Research Challenges."
IEEE Access, 7, 10127-10149.

6. Croman, K., et al. (2016). "On Scaling Decentralized Blockchains." Financial

Cryptography and Data Security, 106-125.

40


https://dl.acm.org/doi/abs/10.1145/3707458
https://doi.org/10.1145/3707458

3 Scientific Conference ,,Innovative Information Technologies for Economy Digitalization* (IITED — 2025),

October 2025, UNWE, Sofia, Bulgaria

10.
11.

Finck, M. (2019). "Blockchain and the General Data Protection Regulation." European
Parliamentary Research Service.Scientific Foresight Unit (STOA) PE 634.445 — July
2019

. Wang, Q., et al. (2021). "Non-Fungible Token (NFT): Overview, Evaluation,

Opportunities and Challenges." arXiv preprint arXiv:2105.07447.
Web3.py Documentation. https://web3py.readthedocs.io
Vyper Documentation. https://vyper.readthedocs.io

Pedregosa, F., etal. (2011). "Scikit-learn: Machine Learning in Python." JMLR, Journal
of Machine Learning Research, 12, 2825-2830.

41


https://web3py.readthedocs.io/
https://vyper.readthedocs.io/

3 Scientific Conference ,,Innovative Information Technologies for Economy Digitalization* (IITED — 2025),
October 2025, UNWE, Sofia, Bulgaria

AIIN OFFENSIVE CYBERSECURITY: AUTONOMOUS TTP
EMULATION AND SCALABLE CONTINUOUS TESTING

N3KycTBEeH HHTEJIEKT B 0)aH3MBHATA KHOEPCUTYPHOCT: AaBTOHOMHA emy.aauus Ha TTP
U MamadupyeMo HelpeKbCHATO TeCTBaHe

Caau Caauen!
e-mail: sali.saliev@unwe.bg'

AOcTpaKT

Oghan3zusnomo mecmsane nocmenenHno ce usMecmed om eOUHUYHU PoUHU YAPAICHEHUS KoM PYMUHHU,
agmomMamuzupany nposepku. B mo3zu 0oxknao npedcmasame cucmema, KOAmo u3non3ead 2oaemu e3ukosu
MoOenu 3a NAAHUpaHe u azeHmu 3a KOHmMpoIupano usnvinenue Ha TTP-ma evpxy mecmosu cpeou,
Oauzku 00 kopnopamusnu mpexcu. I1o0xoovm obxeawa pasysnasane, HauaieH 0OCMbN, CMPAHULHO
npuoBUIICc8are U 8v30elicmsue, Ho pabomu nOO ACHU NOAUMUKY 30 PUCK, 02PAHUYEHUs HA 00X8ama u
,,aeapuer cmon ““. Bepaoen menemempuiern nomox npegexcoa mexHuiecKume HaxooKu 6 YnpagneHcKu
MempuKy 3a eKCno3uyust (KpUmuyHoCm HAa aKmueu, paouyc Ha 8vb30eucmaue, ObIdCUHA Ha NbMs Ha
amaxkama). B nabopamopnu cyenapuu cucmemama 00cmuea conoCmMasumu pe3yamamiu ¢ 408ewKu red
team exunu u HAMAA8a epememo 0o omkpumue ¢ 35—-60% cnopeo ciayuas, Kamo nodOwvPHCA HOWHU
,penemuyuu Ha amaxu‘ 3a npocredssane Ha cueyprocmuusi opeigh. OQbcvorcoame npaxmudHu
nOX8amu 3a NPOMIM UHICEHEPCNEO, CUHMEMUYHU OAHHU 34 3aKATIA8ANHE HA MOOeUMe U KOHMPamepK
cpewy xamoyunayuu, usnuzane uzevi ooxeam u OPSEC usmuuanua. Pesynmamvm e npaemamuuen
MoOen Ha ,, 408euKO0 Yyenenonazane + mMawuren mawad *“ 3a HenpeKbCHama 6arudayus Ha KOHMpOaU u
AHATUMUKA, 20MO06A 3a PEUECHUSL.

Abstract

Offensive testing is shifting from ad-hoc, manual exercises to routine, automated checks. We present a
system that uses large language models for planning and tool-driven agents for controlled TTP
execution against corporate-like lab environments. The approach spans reconnaissance, initial access,
lateral movement, and impact while operating under explicit risk policies, scope limits, and an
emergency stop. A built-in telemetry pipeline turns technical findings into management-ready exposure
metrics (asset criticality, blast radius, attack-path length). In lab scenarios, the system delivers results
comparable to human red teams and reduces time-to-finding by 35—-60% depending on the case, while
enabling nightly "attack rehearsals” to track security drift. We detail prompt-engineering tactics,
synthetic-data hardening, and countermeasures against hallucinations, scope creep, and OPSEC leaks.
The outcome is a pragmatic “human intent + machine scale” model for continuous control validation
and decision-ready analytics.

Keywords: offensive security, red team, autonomous agents, TTP emulation, continuous testing,
LLM-tools, exposure analytics, safety policies.

JEL: C55, C63, M15, 033

Introduction

Traditional penetration testing and red-team exercises are episodic, expensive, and quickly outdated as
environments change. As controls evolve and drift, defenders need continuous, repeatable, and
business-aligned validation that reflects real TTPs rather than synthetic checkbox tests.

This paper proposes an Al-assisted offensive testing framework that combines:
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LLM-based planning to translate high-level testing goals and constraints into actionable steps aligned
with MITRE ATT&CK;

Controlled agents that execute those steps via vetted tools within isolated runtimes;

A policy layer that constrains scope, rate, and impact, and provides auditable guardrails; and
Telemetry & exposure analytics that convert technical artifacts into management-ready metrics (asset
criticality, blast radius, and attack-path length).

Contributions.

A modular architecture for safe, controllable TTP emulation at machine scale;

An evaluation methodology and metric suite that compare Al-assisted execution to human baselines;
A telemetry design that yields decision-ready exposure analytics;

Practical safeguards for generative-Al risks in offensive testing (prompt injection, excessive agency,
OPSEC).

Related Work and Industrial Context

ATT&CK-aligned emulation. MITRE ATT&CK provides a shared vocabulary for tactics, techniques,
and procedures and underpins numerous emulators and test suites used to validate controls.
Representative tools include autonomous or scriptable breach-and-attack simulations and lightweight
technique-level test packs that map directly to ATT&CK.

Identity/graph analysis. In enterprise domains (Active Directory/Entra/Azure), graph-based analysis of
identities and privileges is widely used to reveal attack paths—shortest-path escalations to high-value
assets—which correspond closely to business risk.

Continuous exposure management. Recent practice emphasizes continuous threat exposure
management: discovering, prioritizing, and validating exposures in context, rather than treating
vulnerabilities as flat lists. This aligns with the need for repeatable rehearsals to detect security drift.
LLM tool-use and safety. Emerging patterns (ReAct-style reasoning-and-acting, multi-agent
orchestration) enable LLMs to coordinate tools. In parallel, Al risk frameworks and secure-by-design
guidance stress mitigations for prompt injection, insecure output handling, excessive autonomy, and
data leakage. Our architecture bakes these mitigations into the policy layer.

System Architecture

The framework comprises four layers: an Orchestrator (LLM planner), Execution Agents (tools), a
Policy Layer (safety & scope), and Telemetry & Exposure Analytics.

Orchestrator (LLM — goals, constraints, plan)

e Accepts goals and Rules of Engagement (ROE): target scope, no-go lists, risk caps, time/traffic
budgets.

e Produces a stepwise plan annotated with ATT&CK tactics/techniques, expected signals,
exit/stop criteria, and maximum depth.

e Uses a reason-and-act pattern: only calls tools when required, with explicit input/output
schemas; sensitive actions require human-in-the-loop confirmation.

Execution Agents (strictly controlled)

e Discovery: network/service/OS discovery via standard scanners; passive options where possible.

e Exposure checks: misconfiguration and known-issue probes using curated templates and allow-
listed targets.

e Identity & paths: directory/graph collection to model privilege relationships and shortest paths
to crown jewels.
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ATT&CK emulation: controlled, low-impact executions of ATT&CK-mapped techniques for
validation.

Each agent runs in an isolated container with limited permissions, rate limits, timeouts, and
outbound controls; all I/O is logged for audit.

Policy Layer (safety and governance)

Scope control: allow/deny lists, network segments, identities, data classes.

Risk caps: execution budgets (time/packets/requests), privilege ceilings, impact thresholds.
Emergency stop: immediate cancellation if a guardrail triggers (scope breach, anomaly,
excessive error rate).

Al guardrails: prompt filtering, role separation, context isolation between agents, verification
gates for tool outputs, and redaction of sensitive data before model exposure.

Auditability: immutable logs, signed artifacts, and run manifests for review.

Telemetry & Exposure Analytics

Normalize events to ATT&CK techniques and assets; store in a time-series and graph store.
Compute management metrics: Asset criticality; Attack-path length; Blast radius; Time-to-
Finding (TTF); Repeatability; FP/FN rates.

Output decision-ready dashboards and diffs across nightly runs to reveal security drift.

Evaluation Methodology

Test Environment

Enterprise-like lab with segmented networks, directory services (AD/Entra/Azure), a small cloud
account, representative endpoints/servers, and seeded low-risk misconfigurations and identity
pathologies. Each seeded exposure is mapped to an ATT&CK technique and tagged with criticality to
support business-aligned scoring.

o O

o O O O

Metrics

Time-to-Finding (TTF): median/mean time to detect a seeded exposure.

TTP coverage: fraction of techniques/sub-techniques within the declared scope that are
exercised/detected.

Repeatability: variance of TTF and success rate across N nightly runs.

False positives/negatives: precision/recall of exposure identification.

Operational cost: compute minutes, network budget consumed, and analyst time.

Path-risk metrics: average attack-path length to crown jewels; expected blast radius given current
identity/permission graph.

Baselines

Human baseline: experienced red-teamers (or scripted playbooks) operating under the same ROE. Tool-
only baseline: manual execution of emulator/test packs without LLM planning. Comparative analysis:
paired scenarios; statistical tests (e.g., paired t-tests) on TTF and repeatability.
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Validity, Ethics, and ROE

Clear ROE and legal authorization; no production testing without explicit approval. Safety checks in
staging first; impact-minimizing modes for emulation; documented rollback. Reproducibility: fixed
seeds where applicable, version-pinned toolchains, and published run manifests.

Tools and Environment

Tooling roles

e Planner/Orchestrator: LLM-driven reasoning-and-acting with structured tool calls; optional
multi-agent coordination for decomposition and verification.

e Discovery: standard network/service discovery for inventory and scoping.

o Exposure checks: template-driven probes (curated sets with severity, references, and safe
defaults).

e Identity/graph: collectors that build a privilege graph for path analysis and blast-radius estimation.

e ATT&CK emulation: autonomous or scripted technique-level emulation suites to validate
detections and response playbooks.

Runtime and isolation

e Containerized agents with least privilege, network egress controls, timeouts, and rate limits; per-
tool sandboxes prevent cross-contamination.

o Central logging & audit: structured logs, artifacts, and signed manifests; sensitive data minimized
or anonymized.

e Configuration as code: version-controlled ROE, allow/deny lists, and template sets; CI/CD for
lab updates.

Al guardrails and data policy

e Prompt safety: input filtering, role separation, and explicit tool-I/O schemas; no implicit code
execution.

e  Output validation: sanity checks and human approval gates for sensitive or environment-changing
actions.

e Data handling: redaction/anonymization before model exposure; prohibition on sending
production secrets to external services; retention policies aligned with audit requirements.

Results

Environment & Scope
Run ID: 2025-10-07_2054
Operator: Sali (owner)

Environment: Isolated lab; macOS (Docker) for the app; Kali VM as attacker box
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Targets: 192.168.182.108:5173 (Vite dev), 192.168.182.108:3000 (Express dev)

Scope & ROE (lab): owner-controlled assets only; no Internet/external scope; safe/non-destructive
techniques; no auth brute-force; no DoS.

Goal: collect reproducible evidence and artifacts for conference documentation.
Executive Summary

e Host reachable; services responsive on 5173 and 3000.
e FI (Medium): Vite Dev Server @fs Path Traversal / LFI (CVE-2025-31125) — confirmed.
e F2 (Medium): Express app in development mode — stack traces and X-Powered-By disclosed;
permissive CORS.
o ffuf (quick): no interesting paths in this pass.
e ZAP Baseline (3-min, passive): 0 FAIL, 7 WARN, 60 PASS (header hygiene on dev server).
Recon
nmap -sV -Pn --top-ports 100 192.168.182.108
Content discovery
ffuf (quick wordlists) — 192.168.182.108:5173
Templated checks
nuclei (severity: medium,high,critical) — :5173 and :3000

Passive DAST

ZAP Baseline (3-minute spider) — http://192.168.182.108:5173

Table 1. Summary of Identified Vulnerabilities and Recommended Mitigations

ID | Asset Severity | Description | Evidence | Impact Recommended

(short) Mitigations

F1 | http://192.168.182.108: | Medium | @fs path | Nuclei Local file | Upgrade Vite; do
5173 (Vite dev) traversal / | matched; | disclosure not expose dev
LFI (CVE- | 200 OK | while dev | server; serve
with JS | server is | production dist/

wrapper
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2025- containin | LAN- behind hardened

31125) g base64- | exposed web server
embedde
d file
content
via
crafted
@fs URL

F2 | http://192.168.182.108: | Medium | Running in | Nuclei Information | Set
3000 (Express) developme | node- disclosure NODE_ENV=pr

nt mode express- | and easier | oduction; disable
dev-env fingerprinti | detailed errors;
matched; | ng if | remove/mask X-
stack reachable Powered-By;
traces; X- restrict CORS
Powered-
By
header;
permissiv
e CORS

Methodology
Finding Details

F1 — Vite Dev Server @fs Path Traversal (LFI)
Asset: http://192.168.182.108:5173

Severity: Medium (information disclosure / arbitrary file read)

Evidence: Nuclei CVE-2025-31125 matched; server responded 200 OK with JS bundle containing
base64-embedded file content from a crafted @fs URL.

Sample matched URL (redacted for

http://192.168.182.108:5173/@fs/etc/passwd?import& ?inline=1.wasm?init

lab):

Benign PoC to read /etc/hosts (captured artifact):

curl -s "http://192.168.182.108:5173/@fs/etc/hosts?import& ?inline=1.wasm?init" \
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| python3 -C 'import
sys,re,base64;d=sys.stdin.read();m=re.search(r"base64,([*\"\\)]+)",d);print(base64.b64decod
(m.group(1)).decode("utf-8","ignore"))'

Impact: Local file disclosure while dev server is reachable on LAN.

Mitigations: (1) Upgrade Vite to a patched version; (2) bind dev server to 127.0.0.1 or disable --host;
(3) build and serve dist/ with a production server (Nginx/Express static) and strict headers.

F2 — Express App in Development Mode
Asset: http://192.168.182.108:3000

Severity: Medium (misconfiguration / information disclosure)

Evidence: Nuclei node-express-dev-env matched; landing page returned stack traces; header X-
Powered-By: Express; CORS allowed a dev origin.

Impact: Framework details and error data leaked if endpoint becomes reachable beyond the lab.

Mitigations: (1) NODE_ENV=production for any externally reachable instance; (2) disable detailed
errors and remove/mask X-Powered-By (Helmet); (3) restrict CORS to expected origins only.

Recon & Enumeration

Nmap

Host up; 1 IP scanned in ~20s.

Services: 5173/tcp — Vite dev server; 3000/tcp — Node/Express

If banners are needed inline, re-run: nmap -sV -p 3000,5173 192.168.182.108 -oN artifacts/nmap.txt
ffuf

Wordlist: quick/common; threads/rate tuned for speed; Result: no interesting paths in this pass.

For deeper coverage: directory-list-2.3-small.txt at a higher rate and manual review.

Passive DAST (ZAP Baseline)

Command (Mac/Docker):

docker run --rm \
-v "$SHOME/lab-runs/2025-10-07_2054/artifacts:/zap/wrk" \
ghcr.io/zaproxy/zaproxy:stable \
zap-baseline.py -t http://192.168.182.108:5173 -m 3 \

-1 zap-baseline.html -x zap-baseline.xml -J zap-baseline.json
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Automation Framework summary (from console):
FAIL-NEW: 0; WARN-NEW: 7; PASS: 60
Warn items (dev header hygiene):

[10020] Missing Anti-clickjacking Header — 3 URLSs (/, robots.txt, sitemap.xml)

[10021] X-Content-Type-Options Missing — 6 URLs (/,@vite/client, robots.txt, sitemap.xml,
src/logo.png, src/main.jsx)

[10038] Content-Security-Policy Not Set — 3 URLSs (/, robots.txt, sitemap.xml)

[10049] Storable but Non-Cacheable Content — 6 URLs (same set)

[10063] Permissions-Policy Not Set — 5 URLs (/ , @vite/client, robots.txt, sitemap.xml,
src/main.jsx)

[10109] Modern Web Application — signal/info

[90004] Insufficient Site Isolation Against Spectre — 11 URLs — signal/info

Production header hardening (Express + Helmet example):

import helmet from 'helmet';
app.use(helmet({
frameguard: { action: 'deny’ },
contentSecurityPolicy: false,
referrerPolicy: { policy: 'no-referrer’ }s
crossOriginOpenerPolicy: { policy: 'same-origin' },
crossOriginResourcePolicy: { policy: 'same-origin' }
1)
app.disable('x-powered-by");
app.use((_req,res,next)=>{ res.set("X-Content-Type-Options',nosniff"); next(); H;
app.use((_req,res,next)=>{ res.set('Permissions-Policy','geolocation=(), camera=(), microphone=()');
next(); $);
// Only when serving HTTPS:

app.use(helmet.hsts({ maxAge: 15552000, includeSubDomains: true, preload: false }));

Artifacts (relative to ~/lab-runs/2025-10-07_2054/)
Nmap: artifacts/nmap.txt

ffuf: artifacts/ffuf.json

Nuclei (JSONL): artifacts/nuclei.jsonl (matches: CVE-2025-31125 and node-express-dev-env)
Vite LFI PoC (benign): artifacts/vite-1fs-etc-hosts.txt

Z AP Baseline: artifacts/zap-baseline.html, zap-baseline.xml, zap-baseline.json

Metrics: metrics.json (updated with ZAP alert count)

Metrics Snapshot

NMAP BYTES=$(wc -¢ < "$HOME/lab-runs/2025-10-07_2054/artifacts/nmap.txt" 2>/dev/null ||
echo 0)
NUCLEI LINES=$(wc -1 < "$HOME/lab-runs/2025-10-07_2054/artifacts/nuclei.jsonl" 2>/dev/null ||
echo 0)
FFUF _RESULTS=$(jq 'results|length’ "$HOME/lab-runs/2025-10-07 2054/artifacts/ffuf.json"
2>/dev/null I echo 0)
ZAP_ ALERTS=$(jq '[.site[].alerts[]] | length' "$HOME/lab-runs/2025-10-07 2054/artifacts/zap-
baseline.json" 2>/dev/null [ echo 0)
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iq -n \
--arg run "2025-10-07_2054" \
--argjson nmap "$SNMAP BYTES" \
--argjson nuclei "$NUCLEI LINES" \
--argjson ffuf "$FFUF_RESULTS" \
--argjson zap "$ZAP_ALERTS" \
"{run:$run, counts: {nmap bytes:$nmap, nuclei_lines:$nuclei, ffuf results:$ffuf, zap alerts:$zap}}' \

> "$HOME/lab-runs/2025-10-07 2054/metrics.json"

Table 2. Security Scan Metrics

Metric Value
nmap_bytes (from artifacts)
nuclei lines (from artifacts)
ffuf results 0 (quick profile)
zap_alerts 7 WARN, 0 FAIL

Limitations of This Run
Dev servers by design lack hardened headers; results are not representative of a production build.

ffuf used quick lists only (fast triage).
ZAP: passive baseline, 3-minute spider only.
No destructive techniques; no credential brute-force.

Recommended Remediation & Re-Test Plan
Vite LFI: upgrade to a patched Vite; avoid LAN exposure of the dev server (bind 127.0.0.1);

validate that the @fs path traversal no longer works.

Express hardening: run with NODE ENV=production; add Helmet; remove/mask X-Powered-
By; lock down CORS.

Prod build: serve dist/ via Nginx or Express static with strict headers (CSP, HSTS over HTTPS,
X-CTO, Frameguard).

Re-test: re-run Nuclei + ZAP Baseline against the production build to demonstrate remediation;

capture deltas in metrics.json.
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Discussion & Limitations
Key Learnings
Our lab evaluation shows that an Al-assisted, policy-governed approach can reliably surface
development-time exposures without resorting to intrusive techniques. Templated checks (e.g., Nuclei)
immediately flagged a dev-server LFI on the Vite stack and a development-mode disclosure on the
Express backend. Although both findings are expected in a development environment, they illustrate
three important points:
o Fast emergence -> fast detection. Template-driven probes help catch issues (including recently
published CVEs) during everyday builds—well before staging/production.
e Guardrails work. Scope enforcement (allow-list only), timeouts, and rate caps prevented out-
of-scope scanning and kept traffic bounded, validating the Policy Layer design.
e Decision-ready telemetry. Capturing artifacts (scan outputs, matched templates, ZAP alerts)
and counting them into run-level metrics yields repeatable evidence suitable for management

review and “security drift” trend analysis.

Where the Results Generalize—and Where They Do Not

¢ Generalize:

o The orchestration pattern (LLM plan — controlled agents — normalized telemetry)
and safe-by-default policies.

o Early detection of misconfiguration and info-leak classes in web stacks (headers, dev
flags, verbose errors).

¢ Do not automatically generalize:

o Production posture. Dev servers intentionally lack hardened headers and often expose
debug endpoints; results here are not representative of a hardened prod build.

o Coverage depth. We used quick wordlists (ffuf) and a passive ZAP baseline; deeper
crawling, authenticated scopes, and custom test packs would find more (or different)
issues.

o Identity/paths. This run did not exercise directory/graph collection (e.g., BloodHound).

Attack-path metrics therefore remain unpopulated for this target set.

Threats to Validity

¢ Internal validity. We fixed ROE and used owner-controlled assets, eliminating environmental
noise but limiting realism. False positives were minimized by requiring a clean PoC (e.g.,
benign @fs file read) before confirmation.

o External validity. Findings depend on stack/version and exposure model. Different

frameworks or hardened reverse proxies may change the outcome.
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e Construct validity. The run emphasizes discoverability and information disclosure; it does not
measure exploitability beyond benign proof.
e Conclusion validity. No statistical claims (e.g., TTF deltas) are made in this single run. Multi-

run series and a human baseline are required for robust comparisons.

Safety, Ethics, and ROE Compliance

All activity was performed on owner-controlled lab assets under explicit Rules of Engagement: allow-
listed targets only; no brute force; no destructive payloads; emergency stop on scope violations or error
spikes. Artifacts containing potentially sensitive strings were redacted before inclusion in
documentation.

Operational Considerations

e Pipeline fit. The approach slots naturally into CI for PR-gated checks (templated probes, header
hygiene) and into nightly “rehearsals” for drift detection.

e Cost control. Containerized tools with time/traffic budgets kept runs predictable; artifact size
and log retention can be tuned per project.

e Human-in-the-loop. Sensitive actions (mutation, credentialed checks) should require analyst

approval; benign discovery can remain fully automated.

Conclusion & Future Work

Conclusion

We presented a pragmatic framework that combines LLM planning, controlled agent execution, and a
policy/safety layer to deliver repeatable, auditable offensive testing at machine scale. In a controlled
lab, the system surfaced development-time exposures and produced management-ready evidence

without breaching ROE. This supports a shift from episodic tests to continuous, business-aligned
validation.

Future Work

1. Production hardening loop. Re-run the same playbooks after moving to a production build (Vite
patched; Express with Helmet/CSP/HSTS) to demonstrate remediation deltas.

2. Identity & attack-path analytics. Add directory/graph collection (e.g., AD/Entra) to quantify
attack-path length and blast radius to crown jewels.

3. Authenticated scopes. Introduce safe, time-boxed authenticated checks (session handling, role
scoping) to broaden coverage.

4. Human baseline comparison. Execute the same scenarios with an experienced red team or
scripted playbooks to measure TTF, coverage, and repeatability gaps.

5. Cloud techniques. Extend to a test cloud account (AWS/Azure/GCP) using cloud-specific
technique packs; report identity/path risks across hybrid assets.
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Auto-triage & explainability. Generate analyst-ready explanations and fix-it diffs from
artifacts; integrate with ticketing for tracked remediation.

GRC integration. Map findings and metrics to policy controls and risk registers for decision-
grade reporting,.

Robustness to Al risks. Expand guardrails against prompt injection and excessive agency; add

output verification filters and provenance for every tool call.
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SPEECH-TO-SPEECH ARTIFICIAL INTELLIGENCE AS A NEW
STAGE IN AUTOMATED COMMUNICATION
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Abstract

The fast development of Al technologies has led to the emergence of different speech models. One of th
ese models are the speech-to-speech models (S2S) that represent a new stage in automated communic
ation. This paper analyzes its technological foundations, such as encoder-decoder architectures, multi
lingual acoustic modeling, real-time speech synthesis and prosody transfer. It outlines key application
s in education, customer service, healthcare, fintech, and digital accessibility. Big importance is given
to the advantages of these models, like better naturalness, reduced latency, and preservation of emotio
n and speaker characteristics. The paper also discusses current challenges related to model accuracy,
language adaptation, data privacy, and ethical use. The analysis concludes that speech-to-speech Al r
epresents a transformative step towards seamless human-machine interaction and opens new opportu
nities for personalized and context-aware communication technologies.

KumouoBu nymu: speech-to-speech models, ai communication, encoder-decoder architecture, real-time
speech synthesis, multilingual acoustic modeling

JEL: C88, 033, L86

Understanding Speech-to-Speech Al

We have all seen sci-fi movies where characters meet other characters that speak a completely different
language and their voice is instantly translated into the other language while keeping their emotion,
style and personality. This is what we get with speech-to-speech Al models, an out-of-the-future
technology that instantly transforms voice without first converting it to text.

Traditional approaches work with three points in their pipeline. First, we get the voice input translated
into text (Speech-to-Text or STT). Second, it is processed, for example translated. Finally, it is
converted back to speech (Text-to-Speech or TTS). However, each of these processes adds an additional
delay and loses important information along the way.

S2S Al, by contrast, works like a direct pipeline. Your voice goes in one end, and transformed voice
comes out the other, preserving all the subtle nuances that make human speech rich and expressive: the
pauses, the emotional inflections, the thythm, and even your unique vocal characteristics.

Why is this important

Moving from the traditional speech processing pipelines to S2S is really a big change in the way
machines process and generate human speech. This technology enables more natural conversations with
Al assistants and agents that sound human, real-time translation that also preserves your voice and
emotion, makes communication accessible for people with speech impairments, and makes possible the
personalization of voice assistants that can understand and respond in appropriate emotional context.

We have all seen how in recent years and even months, voice Al assistants and customer service bots
increase their communication quality and emotional correctness. This is due to the S2S technologies
that make our communication with computers more human-like. As we interact more and more with Al
in our daily lives, the quality of these interactions becomes crucial. S2S Al represents the next step in
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making these interactions feel less like talking to a machine and more like conversing with another
person.

How S2S AI Works

Understanding S2S Al means looking at four main technologies that work together to make direct voice
transformation possible. Think of these as four essential parts of a machine that all need to work together
perfectly.

Encoder-Decoder Architectures
At the heart of S2S Al is something called the encoder-decoder architecture. This is a type of neural
network that works similar to how our brain processes and reproduces speech.

Imagine you are listening to a song and trying to hum it back. Your brain does not memorize every
single sound wave. Instead, it captures the essence of the melody, rhythm, and emotion. This is the
encoding process. Then, when you hum it back, your brain reconstructs the song from this compressed
memory. This is the decoding process.

S2S Al works in a similar way. The encoder listens to the input speech and compresses it into what we
call a context vector. This vector captures everything important about the speech: what is being said,
how it sounds, and the emotional tone. Then the decoder takes this context vector and generates the
output speech step by step, reconstructing the transformed voice while keeping all the characteristics
that were captured.

One good example of this is Microsoft's SpeechT5 framework. It uses this encoder-decoder architecture
and can handle multiple tasks like speech recognition and voice conversion using the same core system.
Modern S2S systems use something called Transformer architectures with attention mechanisms. These
allow the system to focus on the most relevant parts of the input when generating each part of the output,
similar to how you might pay special attention to certain words when trying to understand someone's
emotional state.

Multilingual Acoustic Modeling

Multilingual acoustic modeling is what allows S2S Al to work across different languages. It trains
models on data from many languages at the same time, discovering patterns that are common across all
languages while also preserving what makes each language unique.

Different languages have very different sounds and rhythms. Mandarin Chinese uses tones where the
pitch changes the meaning of words. English relies more on stress patterns. Arabic has sounds that do
not exist in European languages. Traditional systems would need separate models for each language,
which is inefficient and hard to maintain.

Multilingual modeling solves this by creating shared representations that capture universal speech
patterns. The model learns that certain features are common across languages, like the sound of laughter
or emotional expressions, while others are specific to each language, like the rolled R in Spanish or the
clicks in some African languages.

This approach has three main benefits. First, it enables cross-lingual speech synthesis, where the system
can generate natural speech in languages it has not been extensively trained on by using knowledge
from other languages. Second, it allows real-time translation where speech is translated from one
language to another while preserving the speaker's voice and emotional tone. Third, it supports low-
resource languages by transferring knowledge from languages with lots of training data to languages
with limited data.
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Imagine attending an international conference where everyone hears the speaker in their native
language, but with the original speaker's voice and emotional delivery intact. This is what multilingual
S2S Al makes possible.

Real-time Speech Synthesis

Real-time speech synthesis means generating natural-sounding speech fast enough for normal
conversation. In human conversation, we expect responses within about 200 to 300 milliseconds. Delays
longer than this make conversations feel unnatural and frustrating.

Traditional speech processing pipelines often introduce delays of 500 to 1000 milliseconds or more
because the speech has to pass through multiple stages. First it converts speech to text, then processes
the text, then converts it back to speech. Each step adds delay.

S2S Al achieves low latency by processing everything in one go. Instead of waiting to process the entire
input before generating output, the system can begin producing speech as soon as it has enough
information. This is like a simultaneous interpreter who starts translating while the speaker is still
talking, rather than waiting for complete sentences.

Modern S2S systems also use optimized neural network designs that balance quality with speed. They
process speech in small chunks, typically 10 to 50 milliseconds, which allows them to maintain low
latency even for long utterances. This makes S2S Al suitable for live applications like simultaneous
translation, interactive voice assistants, and real-time dubbing of live broadcasts.

Prosody Transfer

Prosody refers to the rhythm, stress, and intonation patterns of speech. It is essentially the music of
language. Prosody conveys emotion, emphasis, and meaning beyond the words themselves. Prosody
transfer is the ability to preserve and transfer these characteristics in synthesized speech.

Consider the sentence "I did not say he stole the money." Depending on which word you emphasize,
the meaning changes completely. If you emphasize "I," it means someone else said it. If you emphasize
"say," it means you implied it. If you emphasize "he," it means someone else stole it. Prosody also
conveys emotion. The same words can sound happy, sad, angry, or sarcastic depending on how they
are spoken.

Traditional text-based systems lose all this information because text does not capture pitch, rhythm, or
emotional tone. S2S systems maintain prosodic information throughout the transformation process.
They encode not just what is being said, but how it is being said: the pitch contours, speaking rate, voice
quality, and emotional characteristics.

Advanced S2S models can even separate the linguistic content from the prosodic style. This allows the
system to translate words to a different language while preserving the original speaker's emotional
delivery. The system can also extract and preserve speaker-specific characteristics like voice timbre,
speaking habits, and accent, creating a unique fingerprint for each speaker's voice.

This technology has important applications. It enables emotional speech synthesis for Al assistants that
can express appropriate emotions. It allows voice cloning for people who have lost their ability to speak.
It creates expressive audiobook narrators that sound engaging and natural with appropriate emotional
variation.

Where S2S Al is Used

S2S Al is not just a theoretical technology. It has practical applications that are already improving
people's lives in many different areas.
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Education

In education, S2S Al is transforming how people learn languages and interact with educational content.
Imagine a language learning app that does not just tell you if your pronunciation is correct, but actually
demonstrates the correct pronunciation in your own voice, showing you exactly how to adjust. This is
now possible with S2S AL

Educational Al assistants can engage in natural conversations with students and adjust their speaking
style based on the student's emotional state. They can speak more encouragingly when a student is
frustrated, or more enthusiastically when they are making progress. Students with speech impairments
can also participate in oral presentations using S2S systems that generate natural-sounding speech while
preserving their intended emotional expression.

A student learning Mandarin Chinese can practice tonal pronunciation with an Al tutor that provides
immediate, natural feedback in conversational form. The system can demonstrate correct tones using
the student's own voice, making it easier to understand and remember the corrections.

Customer Service

Customer service is another area where S2S Al is making a big difference. Customer service bots
powered by S2S Al can detect frustration in a caller's voice and respond with appropriate empathy.
They can adjust their speaking style to match the customer's emotional state, being calm and reassuring
for anxious customers, or efficient and direct for those who prefer quick resolution.

A single Al agent can also seamlessly switch between languages while maintaining consistent
personality and service quality. A customer in Spain can speak Spanish, while a customer in Japan
speaks Japanese, both interacting with what feels like the same helpful agent. Companies report that
customers rate interactions with S2S-powered agents as significantly more satisfying than traditional
text-to-speech bots.

Healthcare

In healthcare, S2S Al is improving both efficiency and accessibility. Doctors can dictate notes, order
tests, and access patient information through natural conversation while maintaining sterile conditions
or keeping their hands free during procedures. The system understands medical terminology and
context, reducing documentation time.

Patients with speech disorders can communicate with healthcare providers using S2S systems that
generate clear, natural speech while preserving their intended meaning and emotional context. This is
particularly valuable for patients with conditions like ALS, stroke, or vocal cord damage. Al systems
can also conduct check-in calls with patients, asking about symptoms and medication compliance in a
natural, conversational manner.

A patient with Parkinson's disease, which affects speech clarity, can use an S2S system to communicate
with their doctor. The system clarifies their speech while preserving their emotional expression,
allowing the doctor to understand not just what the patient is saying, but how they are feeling about
their condition.

Fintech

In the financial services industry, S2S Al enables secure voice-based authentication that is difficult to
spoof. The system can verify identity through natural conversation, analyzing not just voice
characteristics but also speaking patterns and prosody. Al financial advisors can provide guidance
through natural conversation, adjusting their communication style based on the customer's financial
literacy and emotional state.

S2S systems can also detect anomalies in voice patterns that might indicate stress or deception, helping
identify potential fraud attempts during phone banking or transaction authorization. Visually impaired
customers can manage their finances through natural voice interactions without needing to navigate
visual interfaces.
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A customer calling their bank to authorize a large transaction can be verified through voice biometrics
during natural conversation. The system detects that they sound confident and calm, suggesting the
transaction is legitimate, and processes the authorization without asking security questions or requiring
PIN codes.

Digital Accessibility

Perhaps one of the most important applications of S2S Al is in digital accessibility. People with speech
impairments can use S2S systems to generate natural-sounding speech that reflects their personality and
emotional state. Unlike traditional text-to-speech systems that sound robotic, S2S can create
personalized voices that feel authentic.

S2S Al can provide live audio descriptions of visual content for blind users, or generate captions with
prosodic information indicating tone and emotion for deaf users. People with cognitive disabilities can
interact with technology through simplified, natural voice interfaces that adapt to their communication
style and pace.

A person with ALS who has lost the ability to speak can use an S2S system trained on recordings of
their voice from before the disease progressed. They can communicate with family members using their
own voice, maintaining their identity and emotional connection. This is transformative for people who
are losing or have lost their ability to speak.

Global Communication

S2S Al is also breaking down language barriers in global communication. International conferences
and meetings can use S2S Al for real-time interpretation that preserves speakers' voices and emotional
delivery across languages. Business professionals can negotiate and collaborate across language barriers
while maintaining the nuances of tone and emotion that are crucial for building trust.

Media content like podcasts, videos, and audiobooks can be translated to multiple languages while
preserving the original speaker's voice and emotional delivery, creating more engaging localized
content. Imagine a CEO giving a keynote speech at a global company meeting. Employees around the
world hear the speech in their native language, but with the CEO's actual voice and emotional delivery
intact. The passion and conviction in the CEO's voice comes through regardless of the listener's
language.

Why S2S Al is Better

S2S Al offers several important advantages over traditional speech processing approaches.
Understanding these benefits helps explain why this technology represents a real advancement.

Better Naturalness

When speech is converted to text and back to speech in traditional systems, crucial information is lost.
Text does not capture the subtle variations in pitch, the natural pauses, the breathing patterns, or the
small expressions in voice that make human speech rich and expressive. The result is speech that sounds
robotic and unnatural.

S2S Al preserves all these acoustic nuances by processing speech directly without text conversion. It
maintains breathing patterns, micro-pauses that indicate thinking or emphasis, pitch variations that
convey emotion, voice quality changes that express feeling, and the way sounds blend together naturally
in connected speech.

Studies show that listeners consistently rate S2S-generated speech as more natural and human-like
compared to traditional TTS output. In some blind tests, S2S speech is indistinguishable from human

speech, while traditional TTS is almost always identifiable as synthetic.

Compare these two scenarios. With traditional TTS, "I am so happy to help you today" is spoken in a
monotone, robotic voice with even spacing between words. With S2S Al, the same sentence has natural
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enthusiasm, slight emphasis on "happy," and a warm, genuine tone. The words are identical, but the
S2S version conveys genuine emotion and creates a more positive interaction.

Lower Latency

Traditional pipelines introduce significant delays because speech must pass through multiple stages.
Speech to text takes 200 to 500 milliseconds, text processing takes 50 to 200 milliseconds, and text to
speech takes another 200 to 500 milliseconds. The total delay is often 450 to 1200 milliseconds or more.
These delays disrupt natural conversation flow and create frustrating user experiences.

S2S Al achieves much lower latency by eliminating intermediate stages. Direct transformation reduces
total latency to 100 to 300 milliseconds, which is within the range of natural human conversation. This
is achieved through single-pass processing where one model handles the entire transformation,
streaming architecture where output generation begins before input is complete, and optimized neural
networks that balance quality and speed.

Low latency enables applications that were previously impossible, like simultaneous interpretation for
real-time translation during live conversations, interactive voice assistants with natural back-and-forth
dialogue, and live dubbing for real-time translation of broadcasts. S2S Al brings machine conversation
into the range of natural human interaction.

Keeping Emotion and Voice Identity

Traditional text-based systems face a fundamental problem. Text cannot encode emotional tone, speaker
identity, or prosodic features. When speech is converted to text, all of this information disappears. When
text is converted back to speech, the system must guess at appropriate emotion and prosody, often
getting it wrong.

S2S systems maintain speaker characteristics throughout the transformation. Voice timbre, accent,
speaking habits, and other unique characteristics that make each person's voice recognizable remain
intact. The emotional state conveyed in the input speech is preserved in the output. Rhythm, intonation
patterns, and emphasis are maintained. Individual speaking habits, like speaking quickly when excited
or slowly when explaining something complex, are preserved.

This has important real-world applications. A person who is losing their voice due to illness can have
their voice preserved and used to generate speech, maintaining their identity and emotional
expressiveness. Actors' voices can be preserved when dubbing films into different languages,
maintaining their emotional performance. Virtual assistants can maintain consistent personality and
emotional appropriateness across interactions.

Imagine a motivational speaker giving a passionate speech. With S2S translation, the speaker's energy
and passion come through in every language, their unique voice remains recognizable, emphasis on key
points is preserved, and the emotional arc of the speech remains intact. With traditional translation, all
of this would be lost, replaced by a generic voice reading translated text.

Challenges We Still Face

While S2S Al offers tremendous potential, it also faces significant challenges. Understanding these
issues is important for the responsible development and use of the technology.

Technical Challenges

One major challenge is model accuracy. Human speech is incredibly diverse. People speak with
different accents, dialects, speaking rates, voice qualities, and in various environments like quiet rooms,
noisy streets, or over phone lines. Training S2S models that work well across all this diversity is
extremely difficult.

A model trained primarily on American English might struggle with Scottish, Indian, or Australian
English accents. This creates unfair performance where the technology works better for some groups
than others. People also speak differently in different contexts, like formal presentations versus casual
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conversation. Models must handle all these variations. Background noise, poor microphone quality, and
room acoustics all affect speech quality, and S2S systems must be robust to these real-world conditions.

Another challenge is language adaptation. While S2S Al can theoretically work across many languages,
most training data exists for a small number of high-resource languages like English, Mandarin, and
Spanish. The world's 7000 plus languages are vastly underrepresented. Many languages have little to
no digital speech data available for training. Collecting such data is expensive and requires cooperation
from native speaker communities.

Languages also differ dramatically in their sound systems, prosodic patterns, and grammatical
structures. A model trained on English might struggle with tonal languages like Mandarin, click
languages like Xhosa, or languages with complex consonant clusters like Georgian. Some languages
lack standardized writing systems, making it difficult to create training datasets.

Data privacy is another serious concern. Training S2S models requires vast amounts of voice data.
Voice is highly personal. It reveals not just what you say, but who you are, your emotional state, your
health status, and potentially sensitive information about your identity and background. Voice
recordings can be used to identify individuals and track their activities. Voice can reveal health
conditions, emotional states, age, gender, ethnicity, and socioeconomic background.

Large databases of voice recordings are attractive targets for hackers and could be used for identity
theft, fraud, or blackmail. Current protections like anonymization, encryption, and consent frameworks
have limitations. As S2S Al becomes more common, we need clearer regulations specifically
addressing voice data, technical innovations for privacy-preserving Al training, greater transparency
about how voice data is used, and user-friendly controls for managing voice data.

Ethical Concerns

S2S Al can be used to create highly convincing fake audio, or deepfakes, that sound like someone
saying things they never said. This technology can be weaponized for fraud, political manipulation,
harassment, and misinformation.

Criminals can impersonate executives, family members, or authority figures to trick people into
transferring money or revealing sensitive information. There have been documented cases of fraudsters
using voice cloning to impersonate CEOs and authorize fraudulent wire transfers. Fake audio of
politicians or public figures can be used to spread misinformation or manipulate elections. Individuals
can be targeted with fake audio recordings that damage their reputation or relationships.

The existence of convincing fake audio also undermines the reliability of audio evidence in legal
proceedings. "I did not say that, it is a deepfake" becomes a plausible defense even for genuine
recordings. Current countermeasures like detection technologies, watermarking, authentication
systems, and legal frameworks have limitations. We need industry-wide standards for responsible S2S
development, built-in safeguards that prevent misuse, public education about synthetic audio, and
international cooperation on legal frameworks.

Another ethical concern is bias in training data. S2S Al systems learn from training data, and if that
data reflects societal biases, the systems will perpetuate and potentially amplify those biases. Models
may perform better for majority groups than for underrepresented groups, creating unfair access to the
technology. Certain accents or dialects may be treated as standard while others are marked as non-
standard, reinforcing linguistic discrimination.

Prosodic norms and emotional expression vary across cultures. A model trained primarily on Western
data might misinterpret or inappropriately modify emotional expression from other cultures. Training
data often overrepresents educated, affluent speakers, potentially making systems less effective for
working-class or economically disadvantaged users. People whose voices do not match the training data
distribution may find S2S systems do not work well for them, effectively excluding them from services
and opportunities.
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Questions about consent and ownership are also important. S2S technology raises complex questions
about voice ownership and control. Do you own your voice? Can you control how it is used? What
rights do you have if someone creates a synthetic version of your voice? Should companies be allowed
to use voice recordings to train S2S models without explicit consent? If an S2S system can generate
speech in your voice, should it require your permission each time?

Voice rights are poorly defined in most jurisdictions. Voice actors whose livelihoods depend on their
unique voices are concerned about being replaced by S2S technology. Some people might want to
donate their voices for beneficial uses, like giving voice to people with speech impairments, but there
are no clear frameworks for doing this ethically and legally. We need clear legal and ethical frameworks
that define voice rights and ownership, establish consent requirements, provide compensation
mechanisms, and balance innovation with protection of individual rights.

Finally, there are concerns about transparency and accountability. S2S Al systems are complex black
boxes. Even their developers often cannot fully explain why they produce specific outputs. This lack of
transparency creates accountability challenges. When an S2S system makes an error or produces
problematic output, it is often difficult to understand why, making it hard to fix problems or assign
responsibility.

People interacting with S2S systems may not realize they are talking to Al, especially as the technology
becomes more convincing. This raises concerns about deception and informed consent. When S2S
systems cause harm, it is unclear who is responsible: the developers, the deployers, the users, or the
systems themselves. The complexity of S2S systems makes them difficult to audit for bias, errors, or
malicious behavior.

We need clear standards for transparency in S2S development and deployment, mandatory disclosure
when people are interacting with S2S systems, liability frameworks that assign responsibility for S2S-
related harms, independent oversight and auditing mechanisms, and public registries of deployed S2S
systems and their capabilities.

Looking to the Future

S2S Al represents a fundamental shift in how machines process and generate human speech. By
eliminating the intermediate text conversion step, S2S systems achieve better naturalness, lower
latency, and better preservation of emotional and speaker characteristics compared to traditional
approaches. This is not just an incremental improvement. It is a qualitative change that makes human-
machine interaction feel genuinely natural for the first time.

The technology's impact extends across many areas. Education becomes more personalized and
accessible with Al tutors that can engage in natural, emotionally-aware conversations. Healthcare
benefits from more efficient documentation, better patient communication, and accessible interfaces for
people with disabilities. Customer service becomes more empathetic and satisfying with Al agents that
can understand and respond to emotional context. Global communication becomes more seamless with
real-time translation that preserves voice and emotion across language barriers. Accessibility improves
dramatically, giving voice to people with speech impairments and enabling more inclusive technology.

However, realizing the full potential of S2S Al while avoiding its risks requires collaboration among
many groups. Researchers must continue advancing the technology while prioritizing fairness,
transparency, and safety. Developers must implement responsible Al practices, including bias testing,
privacy protection, and misuse prevention. Policymakers must create legal frameworks that protect
individual rights while enabling beneficial innovation. Civil society must advocate for fair access and
hold developers accountable. Users must be educated about S2S capabilities and limitations and
empowered to control their voice data.
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Future Research Directions

The field of S2S Al is rapidly evolving with several promising research directions. Enhanced
multilingual capabilities are needed to develop models that work seamlessly across all the world's
languages, including low-resource and endangered languages. This requires new approaches to transfer
learning and few-shot adaptation.

Improved prosody control will create systems with finer-grained control over emotional expression,
speaking style, and prosodic features, enabling more nuanced and context-appropriate speech
generation. Personalization and adaptation will build S2S systems that can adapt to individual users'
preferences, communication styles, and needs, learning from user feedback and adjusting behavior over
time.

Robustness and reliability improvements will enhance performance in challenging conditions like noisy
environments, poor audio quality, and diverse accents, while reducing errors that could cause
miscommunication or harm. Efficiency and sustainability work will develop more computationally
efficient models that can run on mobile devices and edge hardware, reducing energy consumption and
environmental impact.

Privacy-preserving techniques will create methods for training and deploying S2S systems that protect
user privacy, such as federated learning, differential privacy, and secure multi-party computation.
Ethical frameworks will establish industry standards, legal frameworks, and technical safeguards to
ensure responsible development and deployment of S2S technology.

Final Thoughts

S2S Al is not just a technological advancement. It is a step toward more natural, empathetic, and
inclusive human-machine interaction. As the technology matures, it has the potential to break down
communication barriers, enhance accessibility, and create new forms of expression and connection.
However, this potential can only be realized if we address the significant technical and ethical
challenges the technology presents. We must ensure that S2S Al works fairly for all people, regardless
of their language, accent, or background. We must protect against misuse while enabling beneficial
applications. We must respect individual rights to privacy and voice ownership while advancing the
technology.

The future of S2S Al is not predetermined. It will be shaped by the choices we make today. By
approaching this powerful technology with both enthusiasm and caution, technical innovation and
ethical reflection, we can create a future where machines understand and speak with us in ways that feel
genuinely human, opening new possibilities for communication, creativity, and connection.
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Pe3rome

B nacmoswusa ooxnad we 6v0e pazenedana KubepcuecypHocmma Kamo UHCMPYMeHm 3a 3auuma Ha
yugposume axmusu. Kakea e porsima 3a nompebumens, Koamo oKazeam cvb8peMeHHUme mexHoi02u,
KaKeu yeau ce nocmueam, KAkea NOMEHYUANHA 3aniaxd npeocmasisigam 3a nompeouns u Kax
KubepcuzypHoCmma nomaza 3a CoXpausaeanemo na YeHHu Oannu u pecypcu. B oonvinenue kom mosa
we ce nPeoCmagsam 8b3MONCHOCMUME U NPeOU3BUKAMEICMEama, Cpewan npu KubepcucypHocmma 6
DPa3NUYHU HANPABIEHU.

Knw4yoBu 1ymn: KMOEpCUTYPHOCT, 3alllUTa , U3KYCTBEH MHTEIICKT , IM(POBH aKTUBU
JEL: 186,033, D83,E42.G18
Abstract

This report will examine cybersecurity as a tool for protecting digital assets. What role does modern
technology play for the user, what goals are achieved, what potential threats do they present to the
user, and how cybersecurity helps to safeguard valuable data and resources. In addition, the
opportunities and challenges encountered in cybersecurity in various areas will be presented.

BbBeaenne

C HampenBaHETO Ha TEXHOJOTUUTE, MPOIECHT HA JUTUTAIN3ANNATA CTABA BCE MO-YCUJICH U MO-9E€CTO
MOTPEOUTENINTE M3IOJI3BaT CBOUTE “yMHHM YCTPOHCTBA, TaKWBa KaTo Tele(OHU, KOMITIOTHPH,
YACOBHHMIIM U JIPYTH TIOMYJISIPHH YCTPOWCTBA B CBOETO BCEKUAHEBUE. Te3H yCTpOWCTBA ce M3IMOJI3BAT
KaKTO 32 pa3BIICYCHHUS, TAKa U C ydeOHa Wi padOTHA IeI, B IOITBITHEHHE KbM TOBa, T€ Ca MHOTO Y/I00OHU
3a M3M0J3BaHe, UMAT TOJIIMO KOJHYECTBO OMIMHM M BB3MOXXHOCTH M MOTaT 3HAYUTEIHO J1a yJICCHST
BCEKUIHEBHUTE 33J1a4H, C TSAX MOTPEOUTEISAT MOXKE J1a OCHIICCTBIBA KOMYHHKAIIUS C IPYTH X0Pa, Ja ce
pasmopexna chC cBoWTe (MHAHCH, Jla CHhXpaHsABa BakKHA WHGpoOpMAIMs W T.H. BBB BCAKO OT
YCTpOMCTBATa O €MH WK JPYT HAYMH CE ChXPaHABAT M Ch3[[aBaT Pa3IUYHU JaHHU, KOUTO MOTAT Ja
MPE/ICTABIISBAT IEHHOCT HE CaMO 3a MOTPEOUTENsI WM KOMIIAHHWATA KOSATO pasmojara ¢ TsX, HO U 3a
Pa3INYHU MPECTHITHUIIA KOUTO MOTAT JIa TH U3ION3BAT B IMYHUTE CH IIEJIH, OOMKHOBEHHO CBHP3aHU C
(hvHAHCOB HHTEPEC, TAKMBA MTPECTHITHUIIA H3BBPIIBAT KUOSPIPECTHIICHHS, a XOpaTa H3BbPIIBAIIHU TIX
ce Hapu4aT KMOepIpeCThITHUIM U YECTO Ollle TW HapuyaT “‘xakepu” . IIpakThka ch3majicHa C LeJ Ha
3alUTa OT TAKKWBA MPECThIUICHUS ce Hapuya “KubepcurypHocT” 1 T4 11l cTaHe MpeaMeT Ha 00ChkKIaHe
B TO3H JIOKJIA].

ChIIHOCT HA KHOEPCUTYPHOCTTA

Kubepcurypaoct mpencraBinsiBa MNpakTHKa 3a 3alldTa Ha KOMITIOTPH, KOMIIOTBPHH MPEXKH,
NPUIOKEHUS U Pa3UdHU BUAOBE COPTyep OT pa3iuuHu BUAOBE 3aruiaxu. KubepcurypHoctra e Habop oT
HPOLIECH, IPAKTHKH 1 TEXHOJIOTHYHH PEILICHNST KOUTO MMAT IIeJT J1a IPEATA3AT , JaHHH U BayKHH 32 paboTa 1 He
CaMo, CHCTEMH U YCTPOICTBA, OT 3I0OHAMMEPEH co(Tyep U APYTH BHIOBE AUTUTATHH WK IM(POBH 3aIUTaXH
KOUTO Ca CIOCOOHHU Jia JIOHEecaT Pa3liMyHu (PUHAHCOBH, PEITYTAIMOHHU WM JAPYrH Bpemu. KubepcuryHocT
BKJIFOUBA, HE caMO JOOpH MPaKTUKK 3a 3allliTa HA [EHHA MHQOpMAalMs, HO W BaKeH codTyep u Ipyru

! CrynenT-MarucTep, kareapa “UHdopManMoHHA TEXHOIOTHA 1 KoMyHuKarun”, YHCC
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TEXHOJIOTHYHH PEIIeHHS, KOUTO CHIIO OKa3BaT TOJISIMO BITUSIHHE OTHOCHO 3allliTa Ha MTOTPEOUTENS OT ONTaCHU
JIEHCTBUA C JIOIIU ITOCIIC LN,

Poasita Ha Kl/lﬁepCI/ll"ypHOCTTa H 3a1a4YM 3a KOUTO TA nmomMara

KubepcurypHocTra ciryxu 3a 3aliuTa Ha IOTPEOUTENUTE Ha CMapT YCTPOMCTBA OT Pa3IUYHU BUAOBE
OMAaCHOCTH, Ch3AaBaHU OT HEZOOPOCHBECTHH CIICLUATIMCTHU C Pa3JIMuHU Lenu. TakuBa meiau mMoraT aa
OpJaT Kpaxkba WIM HEKOHTPOJHMpAH IOCTBII [0 I[eHHa wuH(ponManus, (UHAHCOBH aKTHBH,
PENyTalMOHHY IETH, KOUTO MOTAaT Aa ObJaT HAaHECEHH BBPXY NajieHa KOMIIAHHS WM YacTHO JIUIE, B
JOIBJIHEHHE KbM TOBa Pa3IUYHU KHOCPHPECTHIHHULM MOTaT BPEMEHHO WJIM B HIKOW CIydad 3a
IIOCTOSIHHO A2 MPeKpaTsAT padoTa Ha AafieHa CUCTEMa,KOSTO Te aTaKyBar.

3aoauu cévp3anu c Kubepcuzypnocm

e 3ammra Ha KoH(puaeHnHaaHa uHpopmanms: (Jlmuna wHbOpManms, QuUpMeHU TaifHH,
(uHaHCcOBa MHPOPMAITHST)
TakaBa mH(OpMaMsa MoraT Aa ca JaHHA Ha MOTPEOMTENMTE B €JHA CHCTEMa, HaIpUMep B
OHJIalfH Mara3uH MOXKe Jia UMa IieHHa HH(OpMaIKs CBbP3aHa ChC CIYKHUTEINUTE U C KIHEHTH,
Ta3u uH(GOpMalus Morar na Obaar OaHKOBU JaHHHM, apecd, UMEHa, Teie)OHHU HOMEpa U
CBEICHUS 3a JIMYHU JOKyMeHTH. PUpMEeHH TaliHM Morar Ja ca CBBbpP3aHH, HE caMmo C
UHQOpMAITH 32 KIIMEHTH U CITY>KUTEITH, HO ¥ CBBP3aHU ¢ PUPMEHU CTPATETUH, TEXHOJIOTHYHH
NAaTeHTH, TPOU3BOJCTBEHH TalHU W JApyra BaxHa uH(opMmanms. ToBa KOeTo ce Kacae
¢uHaHCcOBa MHpOpPMaIs, OOMKHOBEHHO € CBbp3aHa ¢ LIEHHW aKTHBU WIIM CBEIEHHA 3a THX,
KOHUTO CBILO TPSIOBa [1a ca CTPOTO Ma3eHHU.

o IlpenorBparsiBane Ha ¢uHaHcoBM 3aryou: Kubeparaku Morat na JoBeAar 10 3HaYUTETHH
(¢uHaHCOBU 3aryom, 0coOEHO aKko TOBa C€ CllyuBa B pa3INMYHU (PUHAHCOBH OpraHMU3ALNU,
3acTpaxoBaTeNHH JIpyKecTBa, OAHKH M JPYTH OpraHH3aiuy paboTeny ¢ rojieMy MapuaHu
CYMH.

e CpbxpaHeHue Ha penyTauusi: 3aryba Ha JaHHU WM yCIIENTHA KHOepaTaka MOXE CHIIHO Ja
HaBpeAW penyTanuara Ha Kommanusa. C TOBa Jla MOHEce KaKTO W permyTallMoOHHHU, Taka U
(uHaHCOBH 3aryOH MO pa3inuyHH MPUYMHH, TE3U IPUUYMHU MOTaT Aa ObJaT NpeKpaTsaBaHe Ha
OTHOILEHUS C TapTHHOPH, 3ary0a Ha KIMEHTH, ChAeOHU Pa3Xxo/u, akO Ce CTUTa 10 TaKWBa U
JOpYTH BUAOBE 3aryOu.

e Cna3BaHe Ha 3aKoHOBU HopMH: [loBeueTo nbpKaBH MMAT OINpPENEICHN HOPMH CBBHP3aHH
ChC ChXPaHSIBAaHETO M 00PAOOTBAHETO HA JIMYHA MH(POPMALIKs, 3apaaud KOeTo 3a ¢pupmaTa €
BXHO Ja WMa HAYMHU KaK TOBa J1a CE€ peajM3upa W Ja ce MIpelna3u OT 3J0HaMEpeHHU
JIEHCTBUS MIPUUUHABAHHN OT KHOEPIPECTHITHUIIH.

Kakso npennaspa kubepcurypHocrra?
[IpakTukuTe CBHpP3aHU C KHUOEPCUTYPHOCT LIEJSAT Ja MPEeAnas3Bar oT:

» Fishing (®ummuHr) aTaku: ToBa ca noasexaany GaimmBy ChOOOIIEHUST OOUKHOBEHHO 110
AMEWN C IleJ Ha I[oNy4YaBaHe Ha KoHuaeHnwamHa WHpopmanug. ChINECTBYBaT OIIe
Smishing (Cmummnar) u Vishing (BumuHr) ToBa ca mogoOHU BHAOBE aTakd caMoO 4e, C
MOMOIIITA HA CHOOIEHUE U TIIaC CHOTBETHO, TOSCT MO TelIe(OH U APYTH IIIaCOBH KaHAIN 3a
KOMYHHKAITHUS.

» 3aonamepen codryep: ToBa ¢ BcikakbB coTyep HaHACAI TEXHUYECKU WM (PUHAHCOBH
IIETH C HAKAKBa 3J1a YMUCHJ, TAKHB MOXKE 1a OBIAaT BUPYCH, pa3indeH codTyep 3a Kpaxoa,
W3TPUBAHE WM JOCTBII O JUYHA HHOpMAIHs.
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» DDoS-araku: ATaku 0T MHOTO Pa3fiMYHU PEaHU WJIM BUPTYAJIHU YCTPOWCTBA KbM CIUH
CHPBBP B €IHOBPEMEHHO C I1I€JI YaCTUYHO WJIM ITBJIHO W3KIKOYBAaHE Ha JaJcH ChbPBBD 3a
HEOIIPEJEIICH CPOK OT BpEME.

> ATaku ¢ HCNOJI3BaHe HA ySA3BHUMOCTH: TakuBa Morar na ObJarT pa3iiHMYHM CHUTYAINH, B
KOUTO aTaKyBaHOTO YCTPOICTBO € ¢ ocTpapsii copTyep, KOrato To He € 00e3arnaceHo cropen
HE0OXOAMMHTE TTOTPEOHOCTH WM € OTKPUT HSAKAKBB TPYAHO3a0eseKuM NMpobieM, B TaKbB
MOMEHT C€ M3BBPILIBA aTaKa ¢ [[e] MAKCUMaJIHA PE3yNTaTUBHOCT.

> ATakH Ha couUua/JiHA HHiKeHepusi: ToBa ca aTaku KbAETO C€ M3MOJ3BAaT, HE CaMO
TEXHUYECKH CPEJICTBA, HO U NCUXOJOTUYECKH TEXHUKU U YMEHHUS OT MPEeCThIIHUKA C e Ha
nojlyyaBaHe Ha IIeHHAa wWH(popManus wWid (QUHAHCOBM aKTHUBU, KaTo TapH, akIuu,
KpUIITOBAIYTa U APYTH.

> Ransomware: ToBa ca mnporpamMum KpunTHpamy HHGOpManus Ha YCTpOWCTBaTta Ha
MOTpeOUTEN MM KOMIIAHUS C LeJ U3HYBAaHE 3a MapH, YHUIIOKaBaHe Ha MHPOpPMALUUS WU
3ary0a Ha JocThIa 10 Hesl.

e KaxBu ca NpaKTHKH 32 3a1MTA HA JAHHU 1 HeHHN (PMHAHCOBH AKTHBHU?

CrnenHuTe NMPAKTHUKK MOTAT B 3HAYHMTEIHA CTENEH Ja MPEeAna3siT MOTPeOUTEeNNTe U KOMIIAHUUTE OT
37I0HAMEPEHHU ICHCTBHS ¥ CepHO3HH IPOOIIeMH.

» Hyuneso noBepue (Zero trust)

e HyneBo noBepue- MpUHIUI Ha KHOSPCUTYPHOCTTA, B KOWTO c€ MoIpa3dupa Jurca Ha JTI0BEpUe
B TaKWBa CJy4Yau BCEKH OT/ICI MJIM CIIYKUTENI MMa JOCTBII CaMo JIO Ta3H YacT, JI0 Te3U PECYPCH
WIH JaHHH, O KOUTO UM € HEOOXOIUMO 3a M3MBIHSIBAHUTE UM 3aJaud, B CIIydas Te HsAMar
JIOCTBII JI0 IPYTH TaHHU WIIA PECYPCH 32 KOUTO OTTOBAPSIT APYTH pecypcH. JlOMbIHUTETHO KbM
TOBA CE M3IOJI3BAT CPEJICTBA 3a JOCTHII U ayTCHTHU(HUKAIUS C 1IEJ, 32 Jia C& YJAOCTOBEPH, Ue
TOYHO TOBA € CIYXKUTEI, KOWTO TPsOBa J]a M3BBPIIHN HIKAKBA 33/1a4a U Y€ TOYHO TOH MMa HYKIa
OT JIOCTHIT IO TE3W IIEHHH PEeCypcH, a He HAKOH apyr. B ciydail, ako CIy»KUTeN CH MPOMEHS
CBOsITa IIBXHOCT WM HaAIlyCKa KOMIIaHUATa, TO W JOCTBIHUTE MY CC€ IPOMCHAT HWIN
IIPEeKpaTsABaT.

> IloBenenuecka aHAJIMTUIHOCT

e [loBexgeHuecka aHAJIWTHKA II03BOJISBA Ja CE CIICIH npeaaBaHeTO HAa AJAaHHW W Ja CJIICAU 3a
IMOAO3PUTCIIHN JOCTBIIN, HAIIPUMEDP aKO U3BBH pa6OTHO BPEMC HAa KOMIIaHUATA UMa OIIUTH 3a
JOCTBII JO HAKAaKBHU (bI/IpMCHI/I CUCTEMHU HJIN HAKAKBU JIMYHHW JAHHHU, KOUTO HEC TpSI6Ba Ja cc
paskpuBaT, TO TOBa € MOAO3PUTCIIHO IMOBCIACHHUEC, 3a KOCTO MOKC Oa 6’I>I[C YBEAOMCHO IIO
pa3JIn4YHU HaYWHU. CTJH_IO TakKa IIpU OIMUT 3a AOCTHITI OT MACTO pa3IM4HO OT O6I/IKHOBeHHI/ITe,
HaIllpyuMEp U3BBH CrpajaaTa Ha KOMIIaHUATA WUJIK 3a JOCTBII 1O yCTpOfICTBO OT Apyr rpaa uin
ABbpiKaBa, TOBAa CbIIO € MOAO3PUTCIIHO MOBCACHUEC, KOCTO IIC 6’5,[[6 3a0€eIsI3aH0 U me 6’BZ[aT
B3CTU MCPKHU.

» Cucrema 3a OTKpUBaHE HA IPOHUKBAaHE

e KommaHuu W OpraHM3alMyd H3MOJI3BAaT CUCTEMH 3a OTKPUBAaHE Ha MPOHHMKBAaHE, 3a Jia
UACHTUGUIIIPAT KUOEpaTaku W Na pearupar Obp30 Ha TAX. CHBPEMEHHHUTE pEIICHUS 3a
CUTYPHOCT M3IMOJI3BaT U3KYCTBCH MHTEJICKT, MAIMHHO OOyUeHUE M aHaJW3 Ha JIaHHH, 3a Jia
UACHTU(OUIUPAT CKPUTH 3alUlaXd B KOMITFOTBPHUTE CHCTEMH HA KOMIIAHUUTE W
OpraHH3aINUTE.

Wsnom3Bar ce MexaHW3MHU 3a TPENOTBpaTSIBaHE Ha MPOHUKBaHE, KOUTO CHOWpAT JaHHH 3a

WHIIUACHTH, 3a JOCTBII KBJACTO CC BHIXKIAa BPEME U MACTO, OT KOCTO € HAIIPABEH TaKbB OIIHUT,
CJIEX KOCTO, CKUITUTE 110 CUT'YPHOCTTA MOT'aT J1a I/I,Z[CHTI/I(I)I/IHI/IpaT HU3TOYHHUIIUTC UM.
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» Ooaauno mudpposane (Kpunrupane).

e ToBa e mporiec Mo KpUNTHPaHe HA JAHHU MPEAH TIOMAJaHEeTO UM B 00JIaKa, KBAETO Te IIe Ce
CBhXpaHsBAT, B CIy4as Ha HENPEIBUICH JIOCTBHII OT KHOEPIPECTHITHUINA JaHHUTE M1 Obaatr
KPUNITHPAHU, B HEU3IIOI3BAEM BH/I, 32 T€3W KOUTO HE TPAOBa Ja MMAaT AOCTHIT 10 TAX U HIMAT
CrelMaJICH KITFOY MJTH alITOPUTHM € KOWTO Jia T pasimmdposaT. ToBa ChII0 € BaYKHO U MOJIE3HO
pelieHue, B JOIIbIIHEHNE Ha TOBA, GUpMUTE OOMKHOBEHHO pasrojarar ¢ KOIUe Ha JaHHUTE CU
Y Ha IPYT'H HOCUTEINH.

IIpuHuunuTe HAa padoTa HA KUOEPCUTYPHOCTTA €A CJACJHUTE:

e VYIocTOBepsIBAHETO M OTOpU3ALUATA IMPOBEPSIBAT CaMOJMYHOCTTA HAa IOTpEOUTENHTE U
KOHTPOJIMPAT JOCTHIIA 0 PECYPCH.

o Kpuntupanero Ha nanaute npeoOpa3yBa HH(pOpMalMiATa B KpUNTHpaH (HoOpMaT, KOETO s
MpaBU HEAOCTBIIHA 32 IPECTHITHUIIUTE.

e HaGmronenue u OTKpUBAHETO HA 3aIIaXU OCHTYPSBAT HEMPEKHCHAT KOHTPOI HA MPEXOBaTa
aKTHUBHOCT, 32 JIa ce HICHTH(HUIINPA MTOI03PUTEITHA JEHHOCT.

e OOyueHHETO Ha CIy)XUTEIUTE TIOBHINABA OCBEJOMEHOCTTA Ha NOTpeOUTEeNUTE 32
KkuOep3ariaxuTe U CUTYpPHOTO TTOBEIEHHE.

o Komupanero Ha maHHU MO3BOJISBA BH3CTAHOBSIBAHE B CIIy4ail Ha aTtaka M 3arydara UM OT
OCHOBHMSAT HOCHUTEIL.

e VYmpaBiieHHETO Ha CHOUTHUATA BKIIOUBA HAOOP OT MPOLEAYPH U MHCTPYMEHTH 3a pearupane
Ha KuOepaTakd M HaMajsBaHETO Ha TAXHOTO BB3ACHCTBHUE, paslojiarailku ¢ JaHHUTE OT
MHUHAJIOTO € Bb3MOJKHO J1a C€ MPEIOTBPATIT HAKOU OT CIICHAPUUTE.

TexHos0rnu MoMaraim 3a KHOepCUrypHocT.

3a 3alTa CC M3MO0J3BAT pPa3JIMYHU CpCACTBA, TC MNOCTOAHHO CC HOI[O6p$IBaT CIIpAMO HOBHU
IMOTCHIWAJIHH HpO6HeMI/I, 3a TaKuBa Cpe€ACTBa MOraT aa CC€ NpeACTaBAT CJICIHUTEC CHBPEMCHHU
TCXHOJIOTHUU:

e IB3kyctBeH unTenekt (Al), Toil ce M3Mona3Ba 3a aHaNU3 Ha MOBEACHUETO, MPEIOPBKUA KbM
HOTPEOUTENINTE U HAMHPAHETO HA aHOMAJIUH.

e MammHHO 00y4eHHe MmoMora Ja NpeAcKa3Ba BEPOSTHUTE CICHAPUU M Ja IPeroTBpaTsiBa
3aIlTaxH.

e bokueilH ocurypsiBa CbXpaHEHHE Ha JJAHHU, TOBUIIIABAMKH TSXHATA CUTYPHOCT.

e MuorodaktopaoTo ynocrosepsiBane (MFA) u3non3Ba MHOKECTBO METOJH 3a MPOBEpKa Ha
CaMOJIMYHOCTTA 32 IOCTBHII 10 CUCTEMH.

o Ilnardopmure 3a ynpasiieHHe Ha HHPOpMANHATA 3a CUTypHOCT U croutus (SIEM) crbupar,
aHAJIM3MPAT U CHIIOCTABST JAaHHU 338 CHOUTHS 32 CUTYPHOCT.

o Kpunrorpadusra u3nons3sa METOIM 3a KpUNITHPAHE HA JTAaHHHUTE, 32 14 OCUTYPU MAKCHUMAaITHO
TSXHATA 3aIIUTEHOCT.

3akJaroueHue

CBbBpEMEHHHUAT CBAT HENMPEKhCHATO CE pa3BUBa W TEXHOJOTMUTE BCE IMOBEUE Ca CBBP3AHU ChC
CBBPEMEHHUSAT YOBEK, BCEKH JIEH 00paboTBaMe TojeMu 00eMu OT HH(OpMAITHI U pabOTHM C TOJICMH
o0eMHU OT JTaHHM, CBIIO Taka BCE MOBEUE 3aJa4yd C€ W3ITBJIHSBAT OT YCTPOHCTBAaTa HU, Pa3IMIHU
MOKYTIKO-TIPO/IaXkOU, TOPHYKH, MOANMKMCBAHE HAa JOTOBOPH, paboTa C JOKYMEHTH U JAPYrd BaKHU
JeiicTBUs. Besiko €1HO OT Te3u BakKHU 32 HAC JICHCTBUS MOXe Jia ObJie TI0 HAKAKhB HAUYMH aTaKyBaHO
OT KUOEPIPECTHITHUIIM WU TaKa HapedYeHUTE “‘xakepu’. TeXHUTE aTaku MOrar ja ObJar ¢ pa3indHU
I[EJIA ¥ BbPXY Pa3jivyHU JICHHOCTH U3BBPIIBAHH OT OOMKHOBEH MOTPEOUTEN WM HIKAKBA KOMIIAHHS

66



3 Scientific Conference ,,Innovative Information Technologies for Economy Digitalization* (IITED — 2025),

October 2025, UNWE, Sofia, Bulgaria

WJIN OpraHu3anysi, KOC€To MOCTaBs B OMACHOCT JdHHU U (I)I/IHaHCOBI/I aKTHUBH, KOUTO MOraT aa 6’I>IL3T
3acerHatu. B pE3yaTaT HAa TaKWUBa KI/IGCpaTaKI/I Morart ga 6’L,Z[aT OTKpaJiHaTH, 3ary6eHH U MOJYUYCHHU
IOCHHU JaHHH, a CbIIIO TaKa U (I)I/IHaHCOBI/I AKTUBHU OT pa3JIMYHU BUOOBE. 3a Ja ce n30eTHAT TaKMBa aTaKH
" 1a C€ MUHUMM3HUPAT MMOCICACTBUATA OT IOTCHIHUAJIHU TAKHBa, CbIICCTBYBa KI/I66pCI/IprHOCT, TOBa €
Ha60p OT IMPAKTHUKHU U TCXHOJIOTHH Ch3AaJICHU C LICJI Ha 00e30IacsIBaHe B TEXHOITHYHHTE MIpOCTpaHCTBA
M CIIa3BaHCTO Ha BCHUYKH HNPCHIOPHKHU MW U3MNOJ3BAHCTO Ha CHUICCTBYBAIUTE CPEACTBA 3a 3allnTa,
SHAYUTCIIHO IToOMara 3a CUr'ypHOCTTa Ha €AUH HOTpeGI/ITeJ'I WIIN 105714 KOMITaHU .
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EXPLORING SEASONAL TRENDS IN BULGARIAN MEDIA:
INSIGHTS FROM A DATA-DRIVEN ANALYSIS OF WEB
PUBLICATIONS

Plamen Milev!
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Abstract

This paper presents a data-driven analysis of Bulgarian online media, aimed at identifying seasonal tr
ends and event-driven fluctuations in news coverage. The study quantitatively analyzes the total month
ly publication volume and the frequency of ten most popular keywords over a one-year period. The fin
dings reveal two primary influences on the editorial agenda. predictable seasonal patterns, with a not
able decrease in media output during the summer months, and the strong impact of specific high-profi
le events. For instance, coverage related to political terms like "Trump" and "Elections" peaked in dir
ect alignment with major electoral cycles, while geopolitical topics such as "Ukraine" and "Israel” sh
owed sharp fluctuations corresponding to key international developments. The paper discusses these d
ynamics, providing empirical insights into how the Bulgarian media agenda is shaped by the interplay
of cyclical trends and event-driven news.

Key words: Web Scraping, Media Intelligence, Data Analysis, Web Publications, Editorial Focus

JEL: C88, L86.

Introduction

In the modern digital age, online media plays a crucial role in shaping public opinion and defining the
public agenda. The constant 24-hour flow of information creates a dynamic and highly competitive
environment where editorial priorities shift rapidly. Understanding the factors that influence these
priorities is essential for analysts, researchers, and media professionals alike. While intuitive
assumptions are often made about "calmer" or "busier" news periods, there is a lack of specific, data-
driven research to outline these trends in the Bulgarian media context. This paper aims to fill this gap
by conducting a quantitative analysis of web publications from leading Bulgarian media outlets. The
primary objective of the research is to identify and analyze both recurring seasonal trends and specific
event-driven fluctuations in media coverage. By measuring the total volume of publications and
tracking the frequency of key topics, we aim to provide an empirical basis for understanding when and
why certain topics dominate the news flow. For the purpose of this analysis, a full one-year period was
examined — from April 2024 to March 2025. The methodology involves web scraping and processing
of publication data from eight prominent media platforms: Bulgaria ON AIR, Bloomberg, BNR, BNT,
bTV, DW, Eurocom, and Nova. The analysis includes two main components: first, an aggregated
analysis of the total number of monthly publications to establish baseline levels of media activity and
their seasonal fluctuations; and second, a detailed frequency analysis of the ten most frequent keywords
identified through this scraping process. These prominent keywords ("Bulgaria," "Sofia," "Ukraine,"
"Trump," "USA," "Elections," "Russia," "Israel," "NATO," and "Europe") inherently represent a mix
of domestic, geopolitical, and international political topics. As will be shown in the subsequent sections,
the analysis reveals clear and predictable seasonal patterns, most notably a significant decline in media
activity during the summer months. However, sharp, event-driven peaks stand out against this baseline.
For example, coverage of topics related to the "USA" and "Trump" reaches its zenith in line with the
US election cycle (November 2024 — January 2025), while topics like "Ukraine" and "Israel" show
fluctuations directly related to the escalation of events. This paper proceeds by detailing the data
collection methodology, followed by an analysis of the aggregated publication volumes to establish

! Associate Professor, PhD. Department of Information Technologies and Communications, University of
National and World Economy, ORCID 0000-0002-4867-0586.

68


mailto:pmilev@unwe.bg

3" Scientific Conference ,,Innovative Information Technologies for Economy Digitalization* (IITED — 2025),
October 2025, UNWE, Sofia, Bulgaria

seasonal trends. Subsequently, it delves into the specific monthly dynamics of the top keywords, before
concluding with a summary of the findings on the dual influence of seasonality and event-driven
developments on the Bulgarian media agenda.

Methodology

The methodological approach of this paper is grounded in the contemporary challenges of digital data
processing. The modern digital landscape is defined by the rapid integration of advanced technologies
such as Artificial Intelligence [1] and novel user interfaces [2]. This technological shift necessitates new
approaches for managing large-scale, cloud-based Big Data solutions [3] and, critically, for processing
the vast amounts of unstructured data generated by web and social platforms [4]. This paper builds
directly on this context. It specifically applies established principles of modern web data processing to
handle the collection of online information [5]. Furthermore, it employs a systematic approach to
organizing this information, aligning with core concepts of data cataloging [6]. To extract insights from
the collected data, the research utilizes a quantitative approach that draws from several specific
analytical methods. These include techniques for automated content analysis [7], intelligent tagging and
search [8], natural language processing [9], and semantic analysis [10]. This combination of methods
allows for the transformation of raw, unstructured web data into the meaningful, quantitative insights
presented in this paper. Figure 1 illustrates the methodological approach of the research.

Data Collection Web Scraping

Analysis of
Seasonal Trends

Aggregate Dataset

Analysis of
Event-Driven Fluctuations

Source: Author's diagram illustrating the research process

Figure 1: The Methodological Flowchart

This paper employs a quantitative methodology based on web scraping and data analysis to examine
publication trends in Bulgarian online media. The process is divided into two main stages: data
collection and data analysis.

Data Collection

The dataset for this study was compiled by scraping publicly available information from eight
prominent Bulgarian media platforms: Bulgaria ON AIR, Bloomberg, BNR, BNT, bTV, DW, Eurocom,
and Nova. The data collection covers a complete one-year period, from April 1, 2024, to March 31,
2025, to ensure the inclusion of all seasonal variations.

The web scraping process was configured to extract the titles and publication timestamps of articles
from the selected media sources. This focus on publication titles allows for a high-level analysis of the
primary topics being presented to the public, as headlines are designed to encapsulate the most
newsworthy aspect of a story.
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Data Analysis

The collected raw data was processed and aggregated for analysis. The analysis phase consisted of two
primary components:

e Aggregated publication analysis: the total number of publications from all eight media sources
was aggregated on a monthly basis. This approach was used to establish a baseline for overall
media output and to identify broad seasonal trends, such as peaks of activity or quieter periods
(e.g., summer months, holidays).

e Keyword frequency analysis: the second component involved a detailed analysis of the
publication titles. The entire corpus of collected titles was processed to identify the most
frequently occurring and relevant terms. This data-driven approach resulted in the identification
of the top 10 keywords: "Bulgaria," "Sofia," "Ukraine," "Trump," "USA," "Elections,"
"Russia," "Israel," "NATO," and "Europe." The monthly frequency of each of these keywords
was then tracked individually to observe the dynamics of specific topics and their correlation
with real-world events.

The application of this two-phase methodological approach — spanning from broad data collection to
specific keyword frequency analysis — produced a granular dataset. The following section presents and
discusses these results, detailing the identified seasonal patterns and event-driven fluctuations in the
Bulgarian media's publication volume and thematic focus.

Results and Discussion

This section transitions from the outlined methodology to the empirical findings of the study. It presents
a comprehensive analysis of the data collected from the eight selected Bulgarian media platforms. The
analysis is structured to first provide a high-level overview of the aggregate monthly distributions to
identify seasonal trends, followed by a granular analysis of the ten most frequent keywords, illustrating
how editorial focus shifts in response to specific, event-driven national and international developments.
This multi-layered approach provides a quantitative basis for understanding the dynamics of the
Bulgarian digital news landscape.

Monthly Publication Trends

The initial data collection phase aggregated the total number of web publications from each of the eight
selected media outlets for the 12-month period. This provided a baseline understanding of the relative
output of each platform. To identify seasonal patterns, the total number of publications from all eight
platforms was aggregated on a monthly basis (Table 1).

Table 1: Monthly Distribution of Publications

Month Publications
April 2024 20526
May 2024 20210
June 2024 20444
July 2024 19936
August 2024 17736
September 2024 18144
October 2024 22037
November 2024 21125
December 2024 20224
January 2025 22740
February 2025 21632
March 2025 23368

Source: Author's data obtained from web scraping
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The monthly distribution reveals a relatively consistent content generation throughout the year, with
clear seasonal fluctuations. Noticeable peaks occur in March 2025 (23,368 publications) and January
2025 (22,740 publications), likely due to increased coverage related to significant political, economic,
or social events common at the beginning of the year. Conversely, August 2024 registers the lowest
activity (17,736 publications), reflecting typical seasonal patterns associated with vacation periods and
reduced overall media output. September 2024 similarly shows relatively lower numbers, suggesting a
gradual return to standard publication volumes following the summer season.

Keyword Fluctuation Analysis

The following section details the monthly frequency of the top 10 most popular keywords identified in
the publication titles. This analysis highlights how editorial focus shifts in response to specific national
and international events. Table 2 presents the monthly frequency of occurrences of the word "Bulgaria".

Table 2: Monthly Occurrences of "Bulgaria"

Month Titles
April 2024 743
May 2024 756
June 2024 862
July 2024 649
August 2024 614
September 2024 863
October 2024 871
November 2024 709
December 2024 678
January 2025 691
February 2025 695
March 2025 877

Source: Author's data obtained from web scraping

The monthly distribution of "Bulgaria" reveals moderate fluctuation. Peaks appear in March 2025 (877
titles), October 2024 (871 titles), and September 2024 (863 titles), corresponding with significant
domestic events. Lower frequencies are registered in the summer (July and August), reflecting a typical
seasonal reduction in media coverage. Table 3 presents the monthly frequency of occurrences of the
word "Sofia".

Table 3: Monthly Occurrences of "Sofia"

Month Titles
April 2024 614
May 2024 802
June 2024 664
July 2024 438
August 2024 391
September 2024 621
October 2024 764
November 2024 687
December 2024 647
January 2025 691
February 2025 824
March 2025 633

Source: Author's data obtained from web scraping
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The analysis of "Sofia" highlights clear variations. Significant peaks are observable in February 2025
(824 titles) and May 2024 (802 titles), suggesting increased coverage of events in the capital. Noticeably
lower coverage occurred during the summer (July and August), following a similar seasonal pattern to
"Bulgaria". Table 4 presents the monthly frequency of occurrences of the word "Ukraine".

Table 4: Monthly Occurrences of "Ukraine"

Month Titles
April 2024 541
May 2024 577
June 2024 589
July 2024 478
August 2024 351
September 2024 370
October 2024 397
November 2024 647
December 2024 499
January 2025 360
February 2025 1006
March 2025 1003

Source: Author's data obtained from web scraping

The frequency of "Ukraine" displays considerable variability. A significant peak is evident in February
2025 (1,006 titles) and March 2025 (1,003 titles), which could be linked to critical geopolitical or
military developments. Conversely, a noticeable drop appears during the late summer, suggesting
decreased media emphasis. Table 5 presents the monthly frequency of occurrences of the word
"Trump".

Table 5: Monthly Occurrences of "Trump"

Month Titles
April 2024 90
May 2024 113
June 2024 92
July 2024 552
August 2024 186
September 2024 268
October 2024 243
November 2024 1034
December 2024 341
January 2025 1151
February 2025 1191
March 2025 1113

Source: Author's data obtained from web scraping

The frequency of "Trump" strongly correlates with political events. A remarkable increase occurs from
November 2024 (1,034 titles) through February 2025 (1,191 titles). This period coincides with critical
political events, most likely connected to the US presidential elections and their aftermath. Table 6
presents the monthly frequency of occurrences of the word "USA".
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Table 6: Monthly Occurrences of "USA"

Month Titles
April 2024 452
May 2024 435
June 2024 358
July 2024 373
August 2024 346
September 2024 307
October 2024 412
November 2024 645
December 2024 409
January 2025 717
February 2025 855
March 2025 895

Source: Author's data obtained from web scraping

The distribution of "USA" exhibits noticeable variability, with distinct peaks toward the end of 2024
and the beginning of 2025. Increased coverage is observed from November 2024 (645 titles) to March
2025 (895 titles), reflecting heightened media attention driven by major political events, including the
US presidential elections and post-election dynamics. Table 7 presents the monthly frequency of
occurrences of the word "Elections".

Table 7: Monthly Occurrences of "Elections"

Month Titles
April 2024 566
May 2024 390
June 2024 622
July 2024 303
August 2024 254
September 2024 522
October 2024 669
November 2024 629
December 2024 191
January 2025 165
February 2025 197
March 2025 263

Source: Author's data obtained from web scraping

The distribution of "Elections" shows patterns related to political events. Notable peaks are evident in
October 2024 (669 titles) and November 2024 (629 titles), likely coinciding with the US presidential
elections. Another increase is observed in June 2024 (622 titles), a period which may reflect regional
or European political events. Markedly lower coverage from December 2024 onwards suggests a post-
election period. Table 8 presents the monthly frequency of occurrences of the word "Russia".

Table 8: Monthly Occurrences of "Russia"

Month Titles
April 2024 537
May 2024 293
June 2024 198
July 2024 133
August 2024 203
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September 2024 342
October 2024 707
November 2024 271
December 2024 124
January 2025 213
February 2025 128
March 2025 190

Source: Author's data obtained from web scraping

The occurrences of "Russia" exhibit moderate fluctuations. Notable peaks are evident in March 2025
(580 titles) and November 2024 (448 titles), likely correlating with significant geopolitical
developments. Lower frequencies appear during the summer (July and August), reflecting reduced
editorial emphasis. Table 9 presents the monthly frequency of occurrences of the word "Israel".

Table 9: Monthly Occurrences of "Israel"

Month Titles
April 2024 537
May 2024 293
June 2024 198
July 2024 133
August 2024 203
September 2024 342
October 2024 707
November 2024 271
December 2024 124
January 2025 213
February 2025 128
March 2025 190

Source: Author's data obtained from web scraping

The monthly occurrences of "Israel" show substantial fluctuations. The most prominent peaks appear
in October 2024 (707 titles) and April 2024 (537 titles), likely indicating major political, military, or
diplomatic events. Coverage declines sharply during other months, reaching its lowest points in
December 2024 and February 2025. Table 10 presents the monthly frequency of occurrences of the
word "NATO".

Table 10: Monthly Occurrences of "NATO"

Month Titles
April 2024 208
May 2024 263
June 2024 300
July 2024 261
August 2024 255
September 2024 184
October 2024 247
November 2024 280
December 2024 266
January 2025 329
February 2025 280
March 2025 280

Source: Author's data obtained from web scraping
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The frequency of "NATO" remains relatively stable, with moderate fluctuations. Slight peaks are
evident in January 2025 (329 titles) and June 2024 (300 titles), possibly connected to NATO summits
or significant policy announcements. The lowest frequency occurs in September 2024 (184 titles). Table
11 presents the monthly frequency of occurrences of the word "Europe".

Table 11: Monthly Occurrences of "Europe"

Month Titles
April 2024 180
May 2024 333
June 2024 230
July 2024 185
August 2024 144
September 2024 212
October 2024 236
November 2024 279
December 2024 187
January 2025 266
February 2025 407
March 2025 424

Source: Author's data obtained from web scraping

The occurrences of "Europe" demonstrate moderate fluctuations. A significant increase occurs in
February 2025 (407 titles) and March 2025 (424 titles), indicating increased media interest in European
Union activities or regional developments. Another peak in May 2024 (333 titles) may correspond to
EU-related events. The lowest number is seen in August 2024.

In summary, the presented data analysis confirms a clear model of dual influence on the Bulgarian
online media agenda. On one hand, the aggregate publication data demonstrates a distinct and
predictable seasonal cycle, characterized by a significant decline in media activity during the late
summer period (August). On the other hand, the detailed keyword frequency analysis reveals a high
degree of reactivity to specific, high-impact events. This is most evident in the sharp peaks in coverage
for topics like "Trump" and "USA," correlating directly with the U.S. election cycle, and the surges in
mentions of "Ukraine" and "Israel," coinciding with key geopolitical developments. These findings
collectively illustrate the dynamic interplay between predictable, seasonal rhythms and the
unpredictable, event-driven nature of the modern news cycle.

Conclusion

This paper provides empirical evidence that the Bulgarian digital news agenda operates under a dual
influence: it is anchored by a predictable seasonal cycle but is simultaneously and powerfully steered
by the unpredictable cadence of major national and global events. Future research could expand upon
this methodology by moving beyond title-based keyword analysis to full-text sentiment analysis, or by
comparing these established media trends against the corresponding discourse on social media
platforms to identify potential disparities or time lags in the public conversation.
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VUHTEPHET HA OBEKTUTE U JJUTUTAJIHA IBOVMHUIINA B
OBIIECTBEHUTE NOPBYKU: MOJEJI 3A YMEH KOHTPOJI 1
ITPEBEHIIMA HA KOPYIIIIMOHHU ITPAKTUKH

Internet of Things and Digital Twins in Public Procurement: A Model for Smart
Control and Corruption Prevention

Teonop Bypos!

email: teodor.burov@unwe.bg !

AOcTpakT

Hacmosiwyuam 0okiad npedcmags KoHyenmyaien mMooen 3a Npuideane Had MeXHOI0UU om muna
HUnmepnem na obexmume (loT) u Jueumanuu osotinuyu (Digital Twins) 6 npoyeca na 6vsnazane u
usnviHenue Ha obwecmeenu nopvuku. Modervm 00eduHs8a CMPYKMYPUpaHu OAHHU Om
enexmponnama niramepopma LIAUC EOII u censopuu 0annu om peaiHomo u3nvinenue Ha npoeKmume,
3a 0a cv30ade UHMepaKmueer ousumaier OIUHAK HA Nopvukama. Ypes aneopummu 3a MAWUHHO
oOyuenue ce aHAIUUPAM KIHOYO08U PUCKOBU UHOUKAMOPU — 6UO Npoyedypd, Kpumepuu 3a noooop,
NPOCHO3HU CIMOUHOCMU, KOHYEHMPAyUus HA YYACMHUYU U OMKIOHEHUs 8 CpOoKoge U 01o0dcemu.
bvreapus pasznonaca ¢ omauyna ocmoea 3a pazeumue Ha nodoben Mmolden OnazodaperHue HaA
omeopenume oannu, nyoruxysanu om LHJAUC EOII, u évsmoocnocmume 3a excnopm ¢ CSV u XLS
gopmamu. Ipedcmosswomo nybruxysane na oannu 6 OCDS (Open Contracting Data Standard) we
VIAECHU U32PACOAHEMO HA AHATUMUYHU NAAM@OPMY, SUIVATUZAYUU U SPANCOAHCKU MOHUTNOPUHE.
Jluncama na unmecpayus na bvneapus 6 Public Procurement Data Space (PPDS) e cunen apeymenm
3a OpUSUHATHOCMMA U HeoOXO0UMOCmmA Om HAyuoHalen Mmooen, Jlannume mozam Oa 6voam
usnonzeanu om uncmumyyuu xamo KIIK, K3K, IJ]POIl 3a ananu3 Ha xapmeaHu Npaxkmuku u
KOPYNYUOHHU PUCKOBE, KAKMO U OM 2PANCOAHCKU OPeaHUu3ayuu 3a Hezasucum Haozop. Tosu nooxoo
npespvuya KORMpOJia 6bpXy 0bwecmeenume NOPwLUKY On PeaKmuer 8 UHMeIUeeHMeH, NPeocKasyem u
npo3paven npoyec, NOOROMa2aw U3epaircoanemo Ha dosepue U uHmezpumem @ nYOIUYHUME PAZXOOU.

Abstract

The present report introduces a conceptual model for applying Internet of Things (loT) and Digital
Twin technologies in the process of awarding and implementing public procurement contracts. The
model integrates structured data from the national e-procurement platform CALS EOP with sensor data
from the actual execution of projects, creating an interactive digital twin of each procurement
procedure. Machine learning algorithms are used to analyze key risk indicators such as the type of
procedure, selection criteria, estimated values, concentration of bidders, and deviations in deadlines
and budgets.Bulgaria has a strong foundation for developing such a model thanks to the open data
published by CAIS EOP and the possibility to export datasets in CSV and XLS formats. The forthcoming
publication of data in the OCDS (Open Contracting Data Standard) format will further facilitate the
development of analytical platforms, visualizations, and civic monitoring tools. The absence of
Bulgarian integration into the Public Procurement Data Space (PPDS) provides a strong argument for
the originality and necessity of a national-level model. The data can be used by institutions such as the
Commission for Counteracting Corruption, the Commission on Protection of Competition, and the
Cybercrime Directorate to analyze cartel practices and corruption risks, as well as by civil society
organizations for independent oversight. This approach transforms public procurement oversight from

! loxtopanT, kareapa ,,OuHanCcOB KOHTpoI“, duHaHCOBO-cueToBONEH dakynrer, YHCC, ORCID 0009-0007-
8998-2985, email: Teodor.Burov@unwe.bg.
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a reactive process into an intelligent, predictive, and transparent system, strengthening trust and
integrity in public spending.

Kno4uoBu 1yMn: HHTEPHET Ha OOCKTUTE, JUTUTAITHU IBOWHUIIM, CTAHAAPT 32 OTBOPECHHU JaHHU TIPHU 00
mectBernTe nopbuku (OCDS), mpeBeHIus Ha KOPYIIHTA.

JEL: H57, D83, 033, H83

BbBenenue

Jururanuzanusata Ha MyOJIMYHUS CEKTOp CE€ NpPEeBbpHa B KIIOUOB (PAKTOpP 3a IOBUIIABAaHE Ha
MIPO3pPaYHOCTTA, E(PEKTHBHOCTTa M OTYETHOCTTa Ha IyOJMYHUTE MHCTUTYyUMH. B oGmactra Ha
OOIIECTBEHUTE TOPBYKH, KBICTO YIPABICHUETO HA 3HAUYUTETHH (PMHAHCOBH PECYPCH € CBBP3aHO C
BHCOK PHCK OT HEPEIHOCTH M KOPYIIIMOHHU NPAKTUKH, BHEAPSBAHETO HA HHTEIUIC€HTHH TEXHOJIOTHH
3a KOHTPOJI € HE CaMO TEXHOJIOTMYHA MHOBALs, HO U MHCTPYMEHT 3a yKpEIBaHE Ha JOBEPHUETO B
nyOnmuHuTE nporiecH. [pe3 mocneaHoTo Aecetrnerre EBponelickusT chi03 HAChpPUaBa H3TPaKIAHETO
Ha O0IIM cTaHIAPTH U HHPPACTPYKTYPH 32 OOMEH U aHANIN3 Ha IaHHH B 00IIecTBeHNTEe NOpBUKH. Cpex
X ocoOeHo 3Hauenue umatr Open Contracting Data Standard (OCDS), paspaboren ot Open
Contracting Partnership, n uannuatuBaTa Ha EBpomnetickara komucus Public Procurement Data Space
(PPDS), nernsiia uHTErpanus Ha HalMOHATHUTE MIaThopMu ¢ eBponeiickute 6a3u panHu kato TED
(Tenders Electronic Daily). Te3u ycunus cbh3aaBaT OpeANOCTaBKY 3a MMOBHUIIABAHE HA MPO3PAvYHOCTTA
1 ChIIOCTABUMOCTTA HA IAHHUTE MEXIY IbP’KaBUTE YJICHKH.

Bwnpeku ToBa, bbarapus Bee omie He € mHTerpupana B PPDS, a my0OnukyBanuTe JaHHU 3a CTpaHaTa ce
OrpaHUuYaBaT E€AMHCTBEHO JO IpOLEAypUTEe Hal eBporeiickure mnparose, oTpazeHu B TED.
Hammonannara cucrema lleHTpanm3upana aBromaTu3vpaHa HH(QOpPMAIMOHHA cUCTeMa ,,EIeKTpOHHU
obmectBenn nopbukn’ (IITAMC EOII) mpemocTaBs 3HAUMTENIHO IMO-0OraT M JETaiJiecH MacHUB OT
uHQOpPMAITHUS, BKIFOYBAI LENUs KU3HEH IHKBJI Ha OOLIECTBEHWTE TMOPBYKH — OT IUIAHHPAHETO U
OTKPHBAHETO 1O H3IIBIHEHHETO M HM3MEHEHUsTa Ha JOroBopute. ToBa Ch3AaBa BB3MOXKHOCT 3a
H3rpakJaHe Ha HAIIMOHAJIEH MOJEN 32 MHTEIUTC€HTEH KOHTPOJI, KOWTO /1a M3II0JI3Ba OTBOPEHHUTE JaHHU
ot HAHWC EOII u npeacrosiioro BbBexaane Ha OCDS ¢opmar 3a neproanyHo myOIMKyBaHe.

EnnHoBpemMeHHO ¢ TOBa, TEXHOJIOTUYHUTE TEHJICHINH B cepaTta Ha MHTepHeT Ha oOekTuTe (Internet of
Things — 1oT) u Jurutanaure neoiinunum (Digital Twins) OTKpuBaT HOBM MEPCIIEKTHBHU 32 YIPaBICHUE
1 HaOJIIOZEHNE HA PEAJHH NPOIECH Ype3 BHPTYATHU MOJIEIH M CEH30PHHU JaHHU B PEaHO BpEMe.
Hoxaro loT ocurypsiBa ceOupane u npegaBane Ha HHGOpManus OT Gpusnveckara cpena, AUTUTATHATE
JBOWHUIM TO3BOJIABAT Ch3AaBaHE HA AWHAMHYHM CHUMYJIALMH, Ype3 KOUTO MOXKE J1a Ce MpOCIesiBa,
IPOTHO3MpPa M ONTHMHU3Mpa MOBEICHUETO Ha JaJeH 00eKT mim npouec. [IpunokeHn B KOHTEKCTa Ha
OOIIECTBEHNTE TTOPHUKH, T€3U TEXHOJIOTHH OMXa MOTJIHM Ja OCUT'YPAT WHTEIUTEHTEH, MPECKa3yeM H
MpO3payeH KOHTPOJ BbPXY Bb3JaraHeTo U M3IbIHEHUETO Ha JJOTOBOPH.

HacrosimusaT moknan mpeactaBs KOHIENTYaICH MOJCT, KOWTO KomMOuHupa npuHnumnute Ha loT u
TUTHUTATHATE TBOMHUITM C TIOTeHIMana Ha orBopeHute nanau ot LIAVIC EOII, 3a ma ce cp3mane ymHa
CHUCTEMa 3a IPEBEHIMS Ha KOPYMIIMOHHU PUCKOBE M aHAM3 Ha €(PEKTHBHOCTTA HA OOINCCTBEHUTE
nopbuku. OCHOBHATA 1€ € J1a C€ MPEJIOKH paMKa 3a MPUIaraHe Ha TEXHOJOTUH 33 PEeaTHO-BPEMEBU
MOHHUTOPHHT M aHAJIUTHYEH KOHTPOJ, KOSTO HaATrpakia CHIIECTBYBAINTE E€BPOIEHCKH MOJAETH U
OTTOBaps Ha CICMU(PUIHATE 0COOSHOCTH Ha OBJITapcKaTa cpefa.

3agaunTe Ha U3CIIEBAHETO BKIIIOYBAT:

* QaHAJIM3 Ha KOHLENIuHuTe 3a MHTepHeT Ha OOEKTHTE W NUTHUTATHUTE JBOWHHUIM W TAXHATA
MIPUIIOKUMOCT B IIYOJIMYHHUS CEKTOD;

* WACHTUHUIMpPAHE HA BH3MOXXHOCTHTE 32 HM3IIOJI3BaHE HA HAIMOHAJIHUTE OTBOPEHH JaHHU
(LIAUC EOII, OCDS) 3a usrpakjane Ha JUTUTATHA MOJAEIH Ha 0OIIECTBEHUTE TOPHUKH;

* (hopMyIHpaHe HA apXUTEKTypa 3a HHTEIUT€HTEH KOHTPOJI, 0a3upaHa Ha PUCKOBU HHINUKATOPH
Y MaIlluHHO 00yYeHHUE;

* ouepTaBaHe Ha MOTEHIHMAJa 32 MHCTUTYIIHMOHAJIHO W TPaXXIAHCKO HMPWIOKEHHE HA MOJ00CH
MOJIEI.
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B pesynrar ce 1enu 1a ce JeMOHCTPHPA, Ye MPU HATMIKE Ha MOJXOMASIIN CTaHIAPTH 3a MyOJIMKyBaHe
U MHTETPHpaHe Ha JaHHH, Bbarapus Moxe JIa M3rpagd cOOCTBEH MOJEN Ha JUIUTAICH KOHTPOJ W
IMpo3pavYHOCT, CbBMECTUM C eBpOHCI\/'ICKI/ITC HWHUIIMATUBU, HO aJallTHPaH KbM HAllUOHAJIIHUA KOHTCKCT.
To3u moAxox He caMo e MOANOMOTHE e()eKTUBHOTO yIpaBlICHUE Ha IMyOIMYHUTE PECYPCH, HO U IIe
Ch3/aJie YCTOWYMBA OCHOBA 33 M3rPaXKJaHEe Ha JOBEpHE, HMHTEITPUTET U OTTOBOPHOCT B Mpoleca Ha
0OIIECTBEHUTE MTOPHUKH.

TeopeTHYHU M KOHLENTYAJHH OCHOBH
Konuenuuama za Humepuem na o6exmume (IoT) u npunoscenuemo u 6 nyoauduHus ceKmop

Wutepner Ha obekture (Internet of Things, IoT) nmpeacransBa Mpexa OT (PU3UUECKH yCTPOICTBA,
000pyIBaHM ChC CEH30PH, COPTYEp M KOMYHHKAIIOHHHU TEXHOJIOTUH, KOUTO CHOMPAT M OOMEHST JaHHU
C MHUHUMaJHa 4oBemka Hameca. B ocHoBara cu loT mo3BonsBa HaOdIOqeHWE W yNpaBJieHHE Ha
¢bu3HyecKn MPOLECH B PealHO BpeMe, KOETO BOAM O MO-BHCOKA €(heKTHBHOCT, MPEACKa3yeMOCT U
IPO3PavHOCT.

B ny6nuunmst cextop loT Hamupa npuiokeHue B pa3iiuHu 00IaCTH: HHTEJIIMTEHTHA HHPPACTPYKTYPA,
yhpaBiieHHe Ha Tpaduka, MOHUTOPUHT Ha CHEprHifHa e(EeKTHBHOCT, TPAJICKO IUIAHHpAHE W JIOpH
3npaBeorna3BaHe. Te3u TEXHOJOTHMHM JaBaT BB3MOXKHOCT 3a W3rpaXKJIaHe Ha ,,yMHH TIpaaoBe” H
HWHTEJIMTCHTHU CUCTEMHU 3a YIIPaBJICHUE Ha MyOJIMYHHUTE PECYPCH, TIPH KOUTO PELICHUATAa CE OCHOBABAT
Ha pealiHy JaHHH, a HEe Ha CyOeKTHBHHU OLICHKH.

B konTekcTa Ha obmecTBeHnTe ophuku [0T Moske 1a ce M3moma3Ba 3a mpocieasiBaHe Ha U3ITBIHCHUETO
Ha JOTOBOPM — HANpPHUMEP 4YpEe3 CEH30pH, KOMTO IOAABAT JAaHHW 3a HalpeIbKa Ha CTPOUTEIHU
JIEHHOCTH, JOCTAaBKM WM YCIyru. Te3W JaHHU MOraT Ja ce KOMOWHHpAT ChC CTPYKTypHpaHa
uHQOpMAaIH 3a camara nponeaypa (oQpepTH, yI4acTHHIII, IIEHH), KOETO OTBaps BT KbM UHTCTPUPAHH
MOJIEJIM Ha KOHTPOJI U OLICHKA.

Muzumannume oeounuyu (Digital Twins) — om undycmpuainu cumyiayuu KoM ynpaeienue Ha
obwecmeenu npouecu

[ToHsiTHETO ,, AMTUTANICH JBOMHUK  CE OTHACS 10 BUPTYaJIHO IPEIACTAaBsIHE Ha peajecH 00eKT, cucTeMa
WM TPOIEC, KOETO TO3BOJISABAa HETOBOTO HAONIONCHUE, aHAIW3 M ONTUMH3anus. JlururanHute
JIBOMHUIIM BBH3HUKBAT B WHAYCTPHUATA — HANPUMEP TPU MPOCKTHPAHETO HA MAIIWHU, TPAHCIIOPTHU
CUCTEMH M MPOU3BOJCTBCHH JUHHUM — HO BCE II0-YE€CTO CE MpUIaraT ¥ B YIPABJICHUETO HA CIOXKHH
OOIIIECTBEHU CUCTEMHU.

OcHoBHata UM (QyHKUHUS € Ja Ch3AagaT AMHAMUYHA CUMYJAIUs, KOSTO OTpa3siBa peaHOTO ChbCTOSHUE
Ha 00EKTa B JIaJIcH MOMEHT, KaTO M3II0JI3BA JIAaHHU OT PAa3JIMYHM M3TOYHMIIM: CCH30pH, 0a3u NaHHH,
aJIMIHUCTPATHBHU PETHCTPH U aHATUTUYHHU MOJETH. B KOHTeKcTa Ha 0OLmIeCTBEHUTE MOPHUKU TOBA
03Ha4yaBa, Y€ BCEKH MPOEKT WM JOTOBOP MOKE Jla UMa CBOH ,,JUTUTAJICH OJMM3HAK", KOWTO 00eInHsBa
nHpopManus 3a:

* IUIAHUPaH OIO/KET, MPOTHO3HN CTOWHOCTH M KPUTEPHH 3a Bb3JIaraHe;

* YYACTHULH U TOAU3IIBIHUTEIH;

* XPOHOJIOTHUS HA U3ITBIHEHUETO, CPOKOBE M TUIAIIAHUS;

* OTKJIOHEHUS OT ITbPBOHAYATHHUTE MTApaMETPH.

To3u moaxoa O3BOJISBA BE3MPOU3BEKIaHEe HA PEATHUTE MPOIIECH B IIU(POBa Cpela U MpUIIaraHe Ha
AHATUTUYHU AITOPUTMHU 32 OTKPUBAHE HA aHOMAJINH, OIICHKA HA PUCKA U TPOTHO3UPAHE HA PE3YJITaTH.
Ilo TO3M HAYMH AWTHUTATHUAT IBOMHHK CE MPEBpPBINAa B WHCTPYMEHT 32 WHTEIUTCHTEH KOHTPON
MIPEBEHIINS HA HAPYIIEHIS B PEaTHO BpeMe.

Cunepzus mesxcoy IoT u ouzcumannume 080HHUYU 30 KOHMPO 6 00UECHEEHUmME NOPBLUKU

Kom6unupanero Ha [0T u gurutajHuTe ABOWHUIM MPEACTABIABA CICABAIl €TAll B CBOJIOIUATA HA
JuruTtanaug KoHTpoil. JJokato IoT ocurypsiBa moTOLM OT CEH30PHU AaHHH, JUTUTATHUAT ABOUHHUK T'H
UHTEPIPETHPa B KOHTEKCTa HAa KOHKPETHATa OOIIECTBEHA MOPBHYKA, MO3BOJISBAHKA HHTECPAKTUBEH
aHaJIN3 U CUMYJIAIH.

79



3 Scientific Conference ,,Innovative Information Technologies for Economy Digitalization* (IITED — 2025),
October 2025, UNWE, Sofia, Bulgaria

Ta3u cuHepryusa nmMa HIKOJIKO KIIFOUOBH IIPEINMCTBA:

* HenpexbcHaT MOHUTOPHHT — AaHHUTE 32 U3IIBJIHEHHE CE NT0JaBaT aBTOMaTHYHO, Oe3 3a0aBsHe.

* MneHTudukanys Ha pUCKOBU OTKIOHEHHUS — Ype3 aHaJi3 Ha KIIOYOBH HHAWKATOPH (CPOKOBE,
LIEHH, KOHLIEHTPaLXs Ha yYaCTHHULIH, IPOMEHH B I0TOBOPA).

* [Togxpena 3a B3eMaHe Ha PEIICHNS — Ype3 MPOTHO3HU MOJEIIH U BU3YaJIHU TaHEIH.

* HTerpanus Ha MHCTUTYLIMOHAJIEH U IPAXKIaHCKU KOHTPOJI — JOCTBII 0 BU3YAIM3UPAHH JTAHHU
B PEAIHO BpEME.

B pesynrat KOHTPONBT BBPXY OOLIECTBEHUTE MOPHUKU MOXKE [1a c€ TpaHCHOpPMHUpa OT MOCenBaIl U
JIOKYMEHTaJIeH KbM JHHAaMHYEH M TpeicKa3yeM, KOeTO ChIIECTBEHO HaMajsiBa BB3MOXKHOCTUTE 3a
KOPYTMIIMOHHY MTPAKTUKU 1 Hee(PEeKTUBHO pa3XoBaHe HA MyOJIUYHU CPEICTBA.

IoT u ouzumannume 080111-!1”4” 6 KOHmeKcma na npo3pavnocmma U unmezpumema

Bpb3kaTa MEex1y JUTUTATHUTE TEXHOJOTHH U MHTETPUTETA HA MYOIUYHUS CEKTOP CE Pasriiek/a Bce
MO-4eCTO B PaMKHTE Ha KOHIeMusTa 3a ,,data-driven integrity” — MHTErpUTET, OCHOBaH Ha JaHHU.
Wzcnenparnns Ha OECD, World Bank u European Commission mocoyBaT, 4e H3IOI3BAHETO Ha
CTPYKTypUpPaHH W JOCTHIIHM JaHHU I[I03BOJIIBA HE CaMO OTKpWBaHE HA HEPETHOCTH, HO H
MPEIBAPUTEIHO POTHO3UPAHE Ha PUCKOBE, KOCTO € CBhIIHOCTTA Ha ChBPEMECHHHUS KOHTPOJL.

B 103 koHTekcT gurutanHute nBovHUIM U [oT ce sABIBAT MHCTPYMEHT Ha YIPABIECHUETO IIO
HUHTETPUTET, KATO OCUTYPSIBAT MPO3PAYHOCT, ABTOMATU3AIMS U aHATUTHUYEH KananuTeT. [Ipunaranero
UM B OOIIIECTBEHUTE TTOPHUKH ITIC TIO3BOJIH:

* 00EKTHBHA OIIEHKA Ha U3ITBIHEHUETO Ha JJOTOBOPU;

 HaOJIIOeHUE HAa CHOTBETCTBUETO ChC 3aKOHOBUTE U3UCKBAHHUS;

* OTKpHBaHE Ha OTEHIMAIHN KOH(MINKTH Ha HHTEPECH U KapTEITHU ChITIAIICHUS;

* MPEAOCTaBsHE Ha JJOCTOBEPHA HHGOPMAIIHUS 3a TPAXKIAHCKA MOHUTOPHUHT,

Taxka KOHICTIIUATA 3a JUTUTAJICH KOHTPOJI HE CC CBCXKJa CAMHCTBCHO 0 TEXHUYCCKAa MOJACPHU3alA,
a MPEACTAaBJIIBA HOBA YIIPABJICHCKA (bHHOCO(bI/IH, IIPpU KOATO NPO3PAYHOCTTA U OTUCTHOCTTA CC IOCTUTAT
Ype3 TEXHOJIOTMH, JaHHU U OTBOPCHU aJITOPUTMHU.

Jdannn, uHGpacTpyKTypa M HAITUOHAJIEH KOHTEKCT
Havyuonannama cucmema LJAHC EOII kamo ocHoeéa 3a ouzumaier KOHMpPOJ

beirapusi pasnonara ¢ ejHa OT HaW-CTPYKTypUpaHHTE IUIATGOPMHU 3a EIEKTPOHHH OOIIeCTBEHH
nmopbuku B EBporeiickus chio3 — lleHTpamu3npaHaTa aBTOMAaTH3MpaHa WHGOPMAIMOHHA CHCTEMa
»Eiekrponnn obmiectBenn mopbhuku’ (IJAMC EOII). Cucremara e pa3paboTeHa u MOAABPKaHA OT
Arenrusra o obmectBeHr nophuku (AOIL) 1 ocurypsiBa MbiIHA TUTHTATA3AIMS HA BH3JIaraTeITHI
MPOIIEC, BKITFOUUTEHO MyOIMKyBaHe Ha OOSBICHHUS, MOIaBaHe Ha O(hepTH, CKIIOYBAHE W M3ITBbIHEHHE
Ha goroBopu. HAWC EOII chabpxka OoraT MacuB OT CTPYKTYpUpPaHU AaHHH, KOHTO MOKPHBA BCUYKU
eTamnu OT KU3HEHHUs [IUKBJI Ha 00LIecTBEeHAaTa MOPhUKa!

* IJTAaHUPAHE U MPOTHO3HA CTOWHOCT;

* OTKpPHBaHE Ha IpoIlelypaTa U MyOIHKYBaHU JOKYMCHTH;

* [I0JIaBaHE U OLICHKA Ha 0epTH;

* BB3JIaraHe Ha U3MBIHUTET;

* CKJIFOYBAHE M M3MEHEHHS Ha JOTOBOPA;

* MpocieAsBaHe Ha U3IIBIHEHNUETO.

Hanwmumero Ha meHTpanmm3upaH AOCTHI W yHUHUIHpaH (popmar Ha myOnmKyBaHaTa WH(GOpPMAIUL
MO3BOJISIBA ABTOMATH3WPAHO W3BJIMYaHE M aHAU3 Ha JIaHHHW, KOETO Ch3JlaBa MPEIIOCTaBKH 32
U3rpaXKJIaHe Ha MOJCIU 33 PaHHO NPEAYNPSKICHHE W TPEBCHIUS Ha pPUCKOBe. JlombiaHHUTENCH
MOTEHIUAJI TPEACTABIIABA BB3MOXHOCTTa 3a ekcnopT Ha jgaHHM B CSV m XLS ¢dopmaru, koeto
yIIeCHsIBA MaIlTUHHATA 00pa0OTKA M HHTETPAIHATA C BHHIIHNA aHAJTUTUYHU CUCTEMHU.

Omeopenu oanHu u unuyuamusu 3a npo3paunocm: npumepvm na OpenTender.eu

B pombiiHeHWE KbM HAIMOHAJHATA CUCTeMa, BBITapus NMPUCHCTBA B MEXIYHAPOJHU IMPOCKTH 3a
npo3pagnocT kato OpenTender.eu, ce3maneH B paMkuTe Ha wHUNHAaTHBaTa DIGIWHIST v monabpxaH
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or opranmzauuara Open Knowledge Foundation. Ilnardopmara mnpenocTaBs BbB3MOXKHOCT 3a
CPaBHHUTEJICH aHAJIM3 MEXIy Ibp)kaBuTe wieHKH Ha EC, Karo u3mon3Ba JaHHU OT HAIMOHAIHUTE
noptaiu 3a orBoperu fJanuu u ot TED (Tenders Electronic Daily). 3a bearapust u3TOYHUKBT Ha TaHHY,
mnomBad ot OpenTender.eu, € HaMOHANHUAT MOpTan 3a oTBopeHH naHHU (data.egov.bg). Kpm
MOMEHTa MOPTAJIBT MyONIMKyBa [Ba OCHOBHHM HaOopa — OaHMU 34 CKMIOYeHU 002080pu U OAHHU 34
usmenenus Ha oocosopu, npenoctaBsiau ot LIAMC EOII. Bwopeku de ToBa mpencTaBiisiBa BayKHA
CTBITKa KBbM TMPO3PAYHOCT, WHPOPMAIMOHHHUAT OOXBaT € OTpaHWYeH, ThH KaToO JIMTIICBAT AaHHU 3a
IUTaHUpaHe, MpOoLEeaypH, HomaneHu odepTu M peanHo u3mbiHeHHe. OCBEH TOBa IaHHUTE HE ce
00OHOBSIBAT B peaslHO BpeMe, a nocieaHara Hannyaa napopmanus B OpenTender.eu 3a bonrapus e kbm
kpast Ha 2023 r. Ta3u cTpyKTypa Ha JaHHUTE € HeJOCTaThuHA 3a Ch3JaBaHe Ha JUTHUTAIHH JBOWHHUIIY,
KOMTO M3HMCKBAT IbJHA M JUHAMUYHA KapTHHA Ha BB3JaratenHus mpouec. bes mnpopmanus 3a
IpeaBapuTeTHUTE eTany (00sBsIBaHe, oepupaHe) U 3a MOCIEBAILIOTO U3IIBIHCHHE € HEBB3MOXKHO J1a
Ce M3rpajJyl CUMYJAIMOHEH MOJEJ, KOHTO Ja mpocielsBa pealHHTe 3aBUCUMOCTH U OTKJIOHEHUS.
CrnenoBaresnHo, 3a Aa ObAe NPUIOKEH KOHLENTYAJTHHUAT MOJEN Ha HMHTEIUIEeHTEH KOHTpOJ, €
Heo0X0IuMO IyOJIMKyBaHE Ha JaHHU BbB (hopMmar, KOWTO OCHUTYpsiBa LSUIOCTEH M aKTyaJieH XKH3HEH
[UKBIT Ha TIOPHYKATA.

Ponama na cmanoapma OCDS 3a uszparxicoane na nvina KApMUHA HA npoyeca

Pemenuero Ha TO3u mpobiaem ce chabpxa B crangapra OCDS (Open Contracting Data Standard),
pazpaboten ot Open Contracting Partnership n Tipuiiaral OT pelWIia JbPXKABU U MEKITYHAPOTHU
OpraHu3aIlHy.

OCDS nedunupa yHupHUIMpaH MOAET 3a CTPYKTypUpaHe U IMyOJMKyBaHE Ha JaHHU 3a OOLICCTBEHH
MOPBYKHU, KOWTO 00XBallla BCHUKH €Taly OT KU3HEHUS LIUKBJ — NIaHUpaue, omxkpueane, ogepupate,
8v31a2ane, 00208apsHe, UNBIHEHUe U USMEHeHUs Ha 002080pume.

OcuHosHoTo peauMcTBO Ha OCDS e, ue mo3BoIsIBa:
* WHTETPAIUI MEXIY Pa3IUdHU CHCTEMU (HAIp. HAIMOHAIHU IIaTQOPMH U €BPOIICHCKH 0a3u
JAaHHH);
¢ MalIMHHO Y€TUMU NJaHHU, IMOAXOAANIN 3a aHAJIM3 U aBTOMATHU3WPAHO U3BJINYAHEC Ha PUCKOBE;
* MOBTOpHA ynoTpeba Ha JaHHH 33 U3CJICIBAHUS, BU3yalTU3allui U TPaXIaHCKA MOHUTOPUHT.

BwBexxnanero Ha OCDS B bovarapus, koero mpeacrou xato ¢pynxnuonagsoct B LHAWC EOIL me
ocuUrypu HeoOxommmara HH(pacTpyKTypa 3a HpWIaraHe Ha MOAENH, Oa3sHMpaHd HA JUTUTAIHU
JIBOMHUIIH " IoT.
To3zu GopmaT 11e MO3BOJIHU CH31ABAHETO HA HALIMOHANHA 0a3a JaHHH C PeaHO-BPEMEBU aKTyall3allly,
KOSITO MOXe Ja ObJe MHTerpupaHa C AHAJUTUYHU W CUMYJALUOHHM CHUCTEMH, IOIIbpPIKAIIU
MHTEJIMICHTEH KOHTPOJ U IIPEBEHLIUS Ha KOPYIIIMOHHU IPAKTUKU.

Bvnzapckuam xonmexcm cnpamo PPDS: npeouzsuxamencmea u 6b3moxicHocmu

Jluncara Ha uaTerpanus Ha bearapus B Public Procurement Data Space (PPDS) He € TeXHOJIOTHYEH, a
MTO-CKOPO MOJINTUYIECKU H YIIPABICHCKH BBITpoc. KbM HacTosmumst MomeHT PPDS n3Bnmya nadopmarmst
3a crpaHara equHcTBeHO 0T TED, kKoeTo 03HadaBa, 4e MPOILEIYypPUTE O] CBPONCHCKUTE MparoBe
OCTaBaT W3BBH 00XBaTa Ha eBpOINeEiCKus aHanu3. B chimoTo Bpeme HammoHanHaTa cuctema [JAUC
EOII mpenocraBs IBJIHA W NETAWIHA JaHHHW 3a TE3W MOPHUKH. 10Ba OOCTOSATEIICTBO MOXE Ja Ce
pasriiexaa He KaTto ¢1abocT, a KaTo Bh3MOXKHOCT 33 Ch3/IaBaHE Ha CHelu(UUeH HAIMOHAICH MOJIE,
KOHTO OTpa3siBa OCOOCHOCTHTE Ha OBJIrapcKkaTa IMPaKTHKAa W MOXE Ja CIYXKH KaTro MpuMep 3a
HHTETpHUpaHe ,,0Ta07y Harope* (bottom-up integration) B PPDS. Ilo To3u Hauna bearapus 0u mMoria
Jla TIPEVIO’KA WHOBATHUBEH TOJIXOJ], IIPY KOWTO OTBOpeHuTe NaHHU U ctaHaapTeT OCDS ce n3mon3Bar
3a Ch3JaBaHE HA PEANHO JICHCTBAI IUTUTAJICH OJIM3HAK HA OOIIECTBCHUTE MOPBYKU — MOJIEH, KOHTO
BITOCIIEZICTBHE MOKe /1a ObJle CHHXPOHH3HMPAH C eBpoIeiickaTa nHppacTpyKTypa.
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Open Contracting
Data Standard
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H3mounux: CI/ICTCMaTI/BaHI/Iﬂ Ha aBTOpa
@urypa 1: OCDS — nwaeH scusnen Yyukvi Ha NOPbUKAMA
IMpennoxen Moaes 3a HHTEJIUTEHTEH KOHTPOJI
Konuenyusa u apxumexkmypa Ha mooena

[IpemioskeHUAT MOJEN 32 HMHTEIUTEHTEH KOHTPOJI B OOINECTBEHUTE IOPBHUYKH CE€ OCHOBaBa Ha
UHTETpaIys MEX]y CTPYKTYPUPaHU aIMUHUCTPATHBHU JJaHHU M CEH30pHA WH(POPMAITUS OT PEATHOTO
W3MBIHEHHE Ha MpoekTuTe. HeroBaTta OCHOBHA IeN € Ja c€ Cbh3/Iaje IUTUTAICH IBOWHUK Ha
oOI1ecTBeHaTa MophUKa, KOMTO OTpa3siBa B pealHO BpeMe ChbCTOSHUETO U HalpeAbKa Ha MPOLIECUTE IO
Bb3JIaraHe M W3IIbIHEHHUE.

MO,[[GJTLT BKJIFOYUBAa TPHU OCHOBHHU CJIOA:

* Jlannu n unrerpanus (Data Layer) — o6enunsasa nanau ot HAWC EOIL, OCDS, HanpoHamHus
IIOPTaJ 32 OTBOPEHU JaHHU U BBHIIHU CEH30pHU M3TouHHLM (Hamp. IoT ycTpoiicTBa 32 MOHUTOPHHT
HA CTPOUTENHH JEHHOCTH, NOCTaBKH WM YyCIyru). To3um ciod TrapaHTUpa CbBMECTHMOCT U
CHUHXPOHHU3ALUS MEXTY aAMUHUCTPATUBHUTE U ONIEPATUBHUTE MOTOLHU OT AAHHU.

» AnanmutrueH cioi (Analytical Layer) — peanusupa o0paboTka U aHAIN3 Ype3 alrOpUTMH 32
MAIIHMHHO 00YYeHHEe U MPSIUKTUBCH aHaK3, HACOUYCHH KbM HACHTU(DHIIMPAHE HA PHCKOBH MOJCTH U
oTkioHeHHs. TyK ce HW3YMCIABAT PUCKOBU HHIWKATOPH, ,,YePBCHU (haroBe” W ce H3BBPINBAT
CHMYJIAlUK BbPXY AUTUTATHUS OJIM3HAK HA MOPBHYKATA.

* Busyanuzanuonen u konTpodeH cioii (Visualization & Control Layer) — ocurypsiBa BU3yaiHO
MpeCTaBsIHE Ha ChCTOSHHUETO Ha MOpBhUKHTE 4pe3 Tabna (dashboards), kapTé ¥ BpeMeBH JMHHU.
JlanauTte mMorar na 0bp1aT JoCcThIHA KakTo 3a koHTponHu uHcTuTynmu (KIIK, K3K, I'IBOII), Taka u
3a rPaXXAaHCKH OPTaHU3alN{ U MEUHU B PEXKHUM Ha IPO3PavHOCT.

Visualization Layer |:|
Power Bl / Tableau / Apache Superset
Heatmaps, Timeline charts, Drill-down dashboards, Alert center

Analytical Layer
/Pythm,Ap:v:heAirflnw.PustgrESQL +PostGIS, Elasticsearch
Machine Learning, Predictive Analytics, Text Mining / NLP, Network Analysis

v i
LIAMC EOM — OCDS, JSON, XML, CSV (Open Data) , RegiX

H3mounuxk: Cuctematusaius Ha aBTOpa

durypa 2: Apxumexkmypa Ha MoOena 3a UHMeENULEHMEH KOHMPO 8 00WecmeeHume nopvLyUKu
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Kniouosu puckoeu unouxkamopu u ,,uepeenu razoge*

B ocHOBaTa Ha aHAUTUYHMSA CJIOH CTOSIT PUCKOBU MHANWKATOPH, KOUTO C€ U3YMCIISBAT Bb3 OCHOBA HA
UCTOPUYECKHA IaHHU M TeKylla WHQOpMalus OT HW3MBIHEHHEeTo. Hsakom oT WHIuKaTopuTe ca
OOIIOBAIMIHU 332 BCHYKU IbpkaBU wieHkH Ha EC, mokaTto npyru ca cnenuduyHH 3a OBITapCcKus
KOHTEKCT. [IpuMepu 3a KIII0OYOBU MHIAUKATOPH BKIIIOYBAT:

JoroBop, ckiroueH 0e3 KOHKYpEHIIUs

[psko noropapsiae 6e3 00sBICHNE

Kpurepun 3a n360p camo Hali-HHCKa IICHA

[MoBTapsmy ce M3MBIHUTEIH

Heob6nuaitHy n3MeHEHMsI Ha JOTOBOP

MuHKMaIHA pa3/inKa WM PABEHCTBO MEXAY MPOrHO3HU U IOTOBOPHHU CTOWHOCTH
lonsma pa3nuka Mexay neHata Ha HOOeTUTENsl U OCTAHAINUTE YYACTHULIN

[lena 3a Haem vs. LleHa 3a mokynka Ha chlllata CTOKa

Enun ywacTHHUK mnozaBa odepTH ¢ rojsiMa pasiuka B LEHWTE NpPH Pa3IUYHU
BB3JI0KUUTEIH

v CbKpaTeHH CPOKOBE 3a 0epTH, 300D HA U3IIBIHUTEN H/UITH 38 U3ITbIIHEHHE

v HenyOuuKyBaHe Ha JIOTOBOP /WM MPUIOKEHUATA

AN NN N N N N NN

Bcexu nnaukarop Moxe aa ObJie HOpMaIU3UpaH 1 OLEHEH 10 cKajla Ha pucka (Hanpumep 0—1), koeto
MO3BOJISIBA arperUpaHe Ha JaHHUTE B KOMIIO3UTEH WHAEKC HAa MHTETPUTETA Ha OOIIECTBEHNUTE MOPBHYUKH.
[Ipu npeBuImaBane Ha 3aJaJicHH NParoBe cCUCTeMaTa MOXe aBTOMATUYHO Jia TeHepupa amnapmu (,red
flags*) n yBemomineHus 3a OTTOBOPHUTE WHCTUTYLIUH.

Juzumannuam 060lHUK Kamo UHCMPYMEHM 3G CUMYIAUUA U HPOZHO3EH KOHMPO

JurutaiHuAT NBOWHUK Ha OONIECTBEHATa MOPHYKA MPEACTABISIBA BUPTYaIHA PEIIMKA HA PEaTHUS
IpoIIec, KOSATO Ce aKTyali3upa HENPEKbCHATO Ype3 JAaHHHW OT aJAMUHHUCTpaTUBHU U 0T u3ToYHMIM.
Upes Hero MoraT Jia ce U3BbPILBAT CUMYJIALUU HA Pa3IWYHU CLEHAPUH — HAIIPUMeEp:

* KakBH Iie ObAaT edekTute mpu 3abaBsHe Ha M3MBIHEHHETO ¢ 20%);

* Kak OM ce OTpa3uiia IpoMsiHa B TPOTHO3HATA CTOWHOCT MIIH KPUTEPUUTE 32 OIICHKA;

* KAKBM BEpOSTHOCTH OT HapylleHHEe WIA KOH(QIMKT Ha WHTEPECH TMPOU3THYAT OT
MOBTAPSIEMOCTTa HA YYACTHUIIHTE.

Ta3u cuMmynanMoHHAa cpefa MO3BOJISBA NpWIAaraHe Ha TPEJAUKTUBEH KOHTPOJI — OTKPUBaHE Ha
MMOTEHIIMAIHA HAapYIISHUS MPEaU T€ Ja Ce CIydyar, a He Clie/]l MPUKIIIoYBaHe Ha mpoueaypara. OcBeH
TOBa, JUTUTAHUAT ONHM3HAK MOXKE Ja C€ HM3MO0J3Ba KaTO MHCTPYMEHT 3a OOYyYEeHUE M TECTBaHE Ha
AHTUKOPYIIIMOHHU aJITOPUTMHU, KOETO € OCOOCHO IICHHO 3a OBJICIIN CUCTEMH Ha N3KYCTBEH MHTEICKT
B ITyOJIMIHUS CEKTOP.

Hucmumyuuonaﬂnu u zpamdancxu npUIOIHCERUA

MogensT npeuiara IByroco4yHa ynorpeoa:

* MHCTUTYLIMOHAJIEH KOHTPOJ — IIPEJOCTaBsIHE Ha JaHHU U BU3yallHU IIaHEIM Ha OpraHU KaTo
Komucusia 3a 3amura Ha koHkypeHuusata (K3K), Komucusita 3a npotuBoaeiicTBue Ha KOpYyHLIHATA
(KIIK), I'naBua gupexuus ,,bop6a ¢ opranmsupanara npectbrnaoct (I'’JIBOII) n CmernaTta manara.
Te3u HHCTUTYLIMM MOTaT Aa M3IIOJI3BAT CHCTEMaTa 33 aHajIu3 Ha KapTeIHW IPAKTHKH, OTKJIOHEHHUS B
[IeHO00Pa3yBaHETO WIIM HEPEIHOCTH TIPH Bb3JIaraHeTo.

* ['paxkgaHCKM MOHHUTOPHHT — JOCTBII A0 00OOIIEHH BH3yalM3allMl U OTBOPEHH IAaHHH Upe3
myOnudeH noprtan. Tosa e Hachbpuu Y4acTHETO HA TPAXKAAHCKOTO OOIIECTBO U L€ 3aCHUIIM AOBEPUE B
cucreMara Ha OOIIECTBEHUTE OPHUKH.

IIo To3u HaYuMH MOJIETBT pcajm3rpa KOHICIIIHUATA 3a ,,yMHO YIIPAaBJICHHUC Ha I/IHTerI/ITeTa“, IIpu KOCTO
TEXHOJIOTUUTE, JAHHUTE U ITPO3PAaYHOCTTA JIEMCTBAT KaTO B3aMMHO MOJICHJIBAIIH CE CbaKTOpI/I.

Ouakeanu noa3u u npuHnoc

[Ipunaranero Ha Mo/Jielia OM UMAJIO HIKOJIKO CTPATETHUSCKU MOJI3H:
* [IpemuHaBaHe OT PEAKTUBEH KbM MPEAUKTUBEH KOHTPOJI;
* HamansBane Ha qoBemkus pakTop MpH OIEHKaTa HA PUCKA;
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* [loBuIIaBaHe Ha JOBEPHETO B OOIIECCTBEHUTE pasxXOAW UYpe3 JAOCThIHA H pa3bupaeMa
BH3yaJIM3allus Ha JaHHUTE,

» Cp3naBane Ha 0a3a 3a Obaemm wuHTerpanuu ¢ PPDS wu eBpomeiicku MHUIMATHBH 3a
MPO3PAavHOCT.

B HaydeH acmeKkT NMPUHOCHT C€ CHCTOM B Pa3padOTBAHETO HA HWHTETPATUBEH MOJMEN, ChUETaBalll
npuHIUnuTe Ha [oT, AUTruTATHUTE TBOMHUIIM M OTBOPSHUTE TJAHHU B OOIIIECTBEHUTE MOPHYKU — 00JIACT,
KOSTO JI0 MOMEHTA HE € pa3rie’KaaHa CHCTEMHO B ObJIrapcKaTa JINTepaTypa.

3akI04eHne H HACOKH 32 ObJAeIH H3caeIBaHus

Jururannara TpaHchopMais Ha OOIIECTBEHUTE MOPHUYKH MPEICTaBIsIBA €AWH OT Hal-3HAUUMHTE
MPOLIECH B PA3BUTHETO HAa CHBPEMEHHOTO IyOJNWYHO yrpaBieHne. HacTosmmar moxiam odepTa
KOHIIENTyaleH Mofel, 0a3upaH Ha uHTerpanuara mexay Mareprer Ha obektute (IoT), mururanante
neoriaumu (Digital Twins) u OTBOpeHHTE AaHHU, 4Ype3 KOHTO KOHTPOJIBT BHPXY OOIIECTBEHHTE
MOPBYKH MOXKE J1a Objie TpaHC(HOPMUPAH OT PEaKTUBEH B MHTEIIMICHTCH, IIPEBAHTUBCH U MPO3pPaducH
mpouec. [Ipemnoxkenara pamMka JEMOHCTPHpPAa KaK CHUYETABAHETO HA PEATHO-BPEMEBU NaHHU OT
U3IBITHEHUETO Ha JIOTOBOPUTE C CTPYKTypupaHa nHdopmanus ot enekTponuute miardpopmu (LHAUC
EOII) mo3BossiBa M3rpakAaHeTo HA JMHAMHYECH JUTHTANCH OJIM3HAK HA BCSAKA OOIIECTBEHA MOPHUKA.
To3u OnM3HAK HE caMO OTpa3siBa TEKYIIOTO CHCTOSIHHE Ha JIOTOBOPA, HO M JaBa BH3MOXHOCT 3a
CUMYJIAINH, TPOTHO3EH aHAIN3 ¥ aBTOMATHYHO OTKPHUBAHE HA PUCKOBE YPe3 AITOPUTMH 32 MAIIUHHO
oOyuenue. brarapus nputexapa 3HaUNTENICH MOTESHIMAN 32 pa3BUTHE Ha mo00eH Mozen. Hamnauero
Ha IThJIHA EJeKTpOHHA cucTeMa 3a Bh3narane (LJAUC EOII), Bb3MOKHOCTUTE 32 €KCIIOPT B OTBOPEHHU
tdhopmaru (CSV, XLS) u mpencrosmoro BbBexaane Ha OCDS (Open Contracting Data Standard)
Ch3/1aBaT CTa0MIIHA OCHOBA 33 HAIMOHAJIEH MOJXOJl KbM JUTHUTAIHHS KOHTpoJ. Jlumcara Ha MbiIHA
unterpanus ¢ Public Procurement Data Space (PPDS) ciienga na ce pasriexaa He KaTo cjiadocT, a KaTo
BB3MOXKHOCT 3a pa3pa0oTBaHE Ha HE3aBHCHUM HAIIMOHAIIEH MOJEIN, KOWTO Jla CIYKH KaTO MUIOTCH
IpUMep 3a aJanThpaHe KbM eBporeickuTe pamku. [IpemuMmcTBaTa Ha MpemyioKeHaTa CHCTEMa ca
MHOTOIUIACTOBH:

* [ToBumraBane Ha MPO3PaYHOCTTA U OTYETHOCTTA HA BH3JIATAIUTE OPTaHH;

* HamansBaHe Ha Bh3MOXKHOCTHUTE 32 KOPYNIIMOHHH MPAKTHKY U KAPTEITHHU ChITIAIICHUS;

* ViiecusBane Ha KoHTponHuTe mHCTHUTYmmu (KIIK, K3K, Cmerna mamarta, I'ZIBOII) upe3
ABTOMATH3HUPaHH aHAIHU3H U BU3YaIIN3alNH;

* AKTHBH3UpaHE Ha TPAXKITAHCKOTO OOIIECTBO Ype3 JOCTHI A0 pa3dUpacMu JaHHU U BU3yaTHU
TIaHeIx.

HayunusT nprHOC Ha W3CIEABAHETO CE€ ChCTOU B MPEIOKEHUETO Ha MHOBATUBEH MHTETPUPAH MOJET
3a JUTUTACH KOHTPOJ, KOHTO ChUeTaBa TEXHUYECKH, OPraHU3allUOHHU U €TUYHM W3MEpPEHUs Ha
YIpaBICHUETO Ha OOIIECTBEHH pecypcH. Tol MocTaBsi OCHOBUTE 32 M3TPAXKIAHETO HA HOBA Mapajurma
Ha KOHTpon — Oa3WpaHa Ha JaHHW, aJTOPUTMHU W TPEACKa3yeMOCT, BMECTO Ha PHUEH OAWUT H
MOCJeIBallla peaKusl.

B 3akmtodycHHMe, WHTEIUTCHTHUAT KOHTPOJ B OOIIECTBEHUTE MOPHUKUA HE € MPOCTO TEXHOJIOTHYHA
HOBOCT, a Heo0Xo/JuMa ympaBiieHCKa TpanchopMaius, KOATO MOCTaBs JAHHHUTE, MPO3PAYHOCTTA M
JIOBEPHETO B OCHOBATa a MyOJMYHUTE IMOJMTHKH. BHeapsBaHeTo Ha moo0eH Mozen B bearapus 6u
MOTJIO JIa IPEBbPHE CTPaHATa B MHOBATOP B O0JIACTTA HA JUTHUTAIHUS IMyOJIMYEH KOHTPOJI B PAMKHUTE
Ha EBporneiickus cbro3.
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HEBUJIUMMUTE BAPUEPU BbB BU3YAJIM3AIIUATA HA JAHHMN:
KAK JOCTBIIHOCTTA O®OPMS IIOTPEBUTEJICKOTO
N3 KNUBABAHE

The Invisible Barriers in Data Visualization: How Accessibility Shapes the User
Experience

JInssina Merposa Canynakuena’,
e-mail: lilvanasapundzhieva@gmail.com

AOcTpakT

Busyanuzayusma na Oamnu e eOun om HAU-panpoCmMpaHeHume U MOSbWU UHCTPYMEHMU 34
npedasane Ha UHGOpMayus, HO Yecmo U3KII0U8a NpedHaAHavenama 3a Hesi nyoauka. ,, Heguoumume
bapuepu 6v6 GUIYANUZAYUAA HA OAHHU: KAK OOCMBRHOCMMA 0QOopMs NOmMpeOUmeIcKkomo
uzoicussigane . u3credsa Kax — Ou3auHepcKume  peulenus Kamo U3NOA38aHe HA  YBemoee,
UHMEPAKMUBHOCT, eMUKEMUPAHE U CIONCHOCH — MO2am HeBOIHO 0d Cb30a0am Npensimcmeus 3d
nompebumenu cve 3pumentu, KOZHUMUBHU unu MOMOpHU V8pescoanus.
Hszxooicoatixku om npunyunume Ha npuobwasawus Ou3auH u cmanoapmume 3d OOCHMBHHOCH,
Odoknaovm omkposea ocHosHume UX npedussuxameicmed, ¢ KOUMO XOpama C Y8pedcOauus ce
convckeam npu  paboma ¢ obuuatinu  epaguxu, mabaa u unghoepaguxu.
Upes npumepu u nompedbUmMencKu npo3peHust ce NoKa3ad, ye OOCIMbNHAMA GU3YATU3AYUSL He € NPOCTHO
UBUCKBAHe 34 CLOMBEMCMEUEe CbC Cmanoapmume, a 08ueamen 3a no-000bp, HO-[CEH U NO-
conpuyacmen ouzavn. B kpaiina cmemka u3cied8anemo apeymenmupa, e upes uoenmupuyupane u
npemaxeame Ha mesu ,,HesuUOUMU bapuepu’’ ouzatinepume mMo2am 0d Cb30A6AM NPEHCUBIBAHUSL C
OAaHHU, KOUMO €A NO-eheKMUBHU 30 6CUUKU.

Abstract

Data visualization is one of the most widespread and powerful tools for conveying information, yet it
often excludes the very audience it is meant for. “Invisible Barriers in Data Visualization: How
Accessibility Shapes User Experience” explores how design choices—such as color use, interactivity,
labeling, and complexity—can unintentionally create obstacles for users with visual, cognitive, or
motor impairments. Building on the principles of inclusive design and accessibility standards, the
report highlights key UX challenges that people with disabilities face when interacting with common
charts, dashboards, and infographics.Through examples and user insights, it demonstrates that
accessible visualization is not merely a compliance requirement but a driver of better, clearer, and
more empathetic design. Ultimately, the study argues that by identifying and removing these “invisible
barriers,” designers can create data experiences that are more effective for everyone.

KarwuoBu nymu: Information and Internet Services, Computer Programs, Communication, Disability,
Technological Change

HeBuaumure Oapuepy BbB BH3YaJqH3aUMATa HA JAHHHU: KaK JOCTBIHOCTTa odopms
MOTPEOUTEJICKOTO U3KUBSIBAHE

Buveeoenue — Buzyanuzupanemo Ha OaHHU U OORUPHUME MOYKU C O0CHBHHOCIMA

Busyanuzanusara Ha JaHHH € Cpejl Hal-BB3JICHCTBAIMTE HAYMHM 3a MpefaBaHe Ha WHGOpMAIUs B
ChBPEMEHHUS JUTHTalleH cBAT. Jlmarpamure, Tabnara u mHOrpaduKATE MPEBPHINAT CyXUTE YrCa B
HACTOPUHM, KOWTO TIOMaratr 3a OTKPMBAaHETO Ha 3aKOHOMEPHOCTH, 32 B3MMAaHETO Ha peUIeHHd, 3a
OCMHMCIISTHETO Ha CII0XHH nporiecH. B epara Ha eJHO TakoBa MH()OPMAIMOHHOTO ITPEHACHUIIIAHE HIMEHHO

! Noxropant B karenpa UTK, YHCC, e-mail: lilyanasapundzhieva@gmail.com
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BU3yaJIHaTa KOMYHHUKAIHUS Ce TPEBbPHA B YHUBEPCAJICH 31K MEXy TaHHHUTE U YOBeKa. Egexmusnama
BUZYANU3AYUA He NPOCMO NPeOCMAss OAHHU, A U32Paxcod MOCH Mexcoy 3HaHuemo u pazouparemo (1).

Ana BCBIIHOCT TO3M MOCT HEBHHArM € JIOCTBIICH 332 BCHUYKH TNOTpeOuTeNu. [lu3aiiHbT, KOWTO ce
OCHOBaBa €IMHCTBEHO HA BU3YAITHU €JIEMEHTH — IIBAT, (hopMa, aHUMAaInns — MOJKE Ja ce IPEBHPHE B
Oapuepa 3a Xopa CbhC 3PUTENHH, KOTHUTHBHHM W/WIW JBUTaTeNHHW 3arTpyqHenus. llpumepure ca
MHOTOOPOWHU M HABCSAKBJE: rPa(rKH, KOUTO Pa3unuTaT caMO Ha YSPBEHO U 3€JICHO 3a pa3rpaHUYaBaHe
Ha KaTErOpUH — T€ U3IMO0JI3BAaT CUMBOJIUYTHYHOTO 3HAYMHIE HA T€3H J[Ba I[BSATA, HO CHIIO TaKa OTKHCBAT
MTOTPEOUTEIHTE C IIBETHA CIIETIOTA; JUAarpaMy ¢ HUICHK KOHTPACT; MHTEPAKTHUBHY Ta0Ia, KOUTO HE MOTaT
Jla ce M3MO0JI3BaT 0€3 MUIIKA KaTo CPEICTBO 3a HaBUraIus 1o Buzyanu3anuata. Criopes] u3clieaBaHeTo
Ha Elavsky, Bennett u Moritz (2022), noBeuero Bu3yanu3anuu B IHTepHET AHEC HapyIIaBaT OCHOBHH
MIPUHIIAIIN Ha TOCTHITHOCT, KOETO MPaBHU JAHHUTE ,,BUUMI * CaMO 32 OTIPe/Ie]IeHa YacT OT OOIIEeCTBOTO.

Ponsita Ha mBeTOBETE, ETHKETHTE, MHTEPAKTUBHOCTTA U CTPYKTypaTa B IU3aliHa Ha BU3yaJIN3alllH €
KJII0YOBa, KOeTo o0aue He OMBa Jja 03Ha4aBa, ye Te He TPsiOBa Jla ObJAaT U3MOJI3BaHH C BHUMAHUE KbM
pa3IUYHUTE HAYMHU, 110 KOUTO XOpaTa Bh3NpueMaT U oOpadorBar mHpopmMarmsaTa. Kakro orOens3Ba
Kent Eisenhuth (Smashing Magazine), npunaranero Ha npuHuuna accessibility-first He camo nomara
Ha XOpara ¢ YBpexIaHusl, HO Mo00psBa MOTPEOUTENCKOTO N3KUBSIBAaHE 32 BCHUKH — BKITFOUUTEITHO B
CUTYyaIllW Ha HIUCKO OCBETJICHUE, yMOPa WM OTPaHUYEH JIOCTHII JI0 YCTPOHCTBA.

JlocTBIIHOCTTA BBB BH3yalHM3alUsITa HA JAHHHA HE € CaMO TEXHUYECKO M3UCKBaHE, a INIaBHA 4acT OT
JIM3aifH TPUHIMITUTE, OCHOBAaHW Ha eMIaTHs U BceoOIIo pa3dupane. Ts HachbpyaBa MHCICHETO 3a
Pa3HOO00PAa3UeTO OT YOBEIIKH BB3MPUATHS OIIE B HAYATHUTE €Tall Ha ChbCTAaBSIHETO Ha Mpe3eHTalusTa
Ha naHHu. MexayHapognure crangaptid kato WCAG un ARIA ocurypsBat paMka 3a TOBa MUCJIEHE, HO
peanHata MpoMsiHA HACTBIIBA, KOTAaTO OU3aHEpPUTE HA MOTPEOUTEICKUTE UBKUBABAHMS 3allOYHAT /1
BIDKZAT JOCTBITHOCTTA HE KAaTO 33IbJDKEHHE, a KaTO Hepas/IeliHa 4acT OT JOOpHs Au3aiiH.

,, Busyanuzayusima na oannu mpsbea 0a 2080pu HA 6CUYKU, HE CAMO HA mMe3u, KOumo moz2am 0a s
euosm.

Ta3u MHCBJI CTOM B OCHOBaTa Ha TeMaTa Ha HACTOSAIIMS JOKJaJ — Kak Morar Jia ce MmpeMaxHaT WM
MOHE HaMaJIAT HEBUAMMHUTE Oapuepy BbB BU3yallM3allMsATa Ha JJaHHH, TaKe uye HHpopMmanusara aa 0bae
pazbupaema, U3MOI3BaeMa U JOCTHITHA 32 BCEKH YOBEK, HE3aBUCUMO OT TEXHHUTE CIIOCOOHOCTH.

. AKypaTHa npeseHTauua Ha 4aHHN
. AcHa n yetnma
. OT 3HaUMeHMe M NoNEe3HOCT

DYHKLMOHANHOCT

A

HaHHn AunzaiH

. Busyannsauma c uctmHcka
TexecT

. BanaHc Ha popma n
dyHKLMOHaNHoCT

. MHTepecHa TeMa
. Mornep oT pa3nuyHn bran
. MpnbpaHn n

®urypa 1: Enementute Ha eHa 100pa BU3yanu3amnus
Busyanuzayusma na oannu on popmara Ha nuarpamu, Tabna (mamobopaose) u nHporpadhukm

IIpeJiaBa MOCIaHus UPEe3 U3NOA36AHE HA YBEMO8e, UHMEPAKIMUBHOCH, eMUKemupane u cloiCHoCm Ha
MIOTPEOUTEIH C 3pUMENHU, KOSHUMUBHU U/UNU O8U2AMETHY 3aMPYOHe s TIPUTaTaiKi TPUHITAITATE Ha
UHKJIY3UBHUs OU3AliH M CTIa3BaHETO HA CManoapmume 3a OOCHbINHOCHL.
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IIpoonemvm — Heguoumume dapuepu b6 u3yaiuszayuama Ha OAHHU

Kakso TouHo ca Gapuepute? bapuepa Moxxe 1a ce onpeaeny NpocTo KaTo BCAKO MPENITCTBUE, IPEUKa
WIN CIThHKA, KOSITO BB3MPEMSITCTBA XOpaTa Ja MpaBsAT TOBA, KOSTO MCKAT WM UM € HE0OXOIUMO Ja
npasar. [Ipumep 3a ToBa Moxe aa Oble ONUT Aa ObAE MpeceueHa efHa peKa — MOHAKOra HAMa MOCT,
MTOHSAKOTa MOCTBT € CUYIIEH, a TIOHSIKOTa MMa 3HaK 3a 3a0paHa Ha MPEMUHABAHETO HA MOCTa. 3a Xxopara
U crienn(UYHO Je1aTa C MHTEJIEKTyalHd YBPEXKJaHUs T3 Oaprepr MOTaT 3HAUYUTEITHO A2 MOBIUSST
Ha TSIXHATa CIOCOOHOCT Ja y4aT, 1a e pa3BUBAT U J1a y4acTBAT IBIHOLIEHHO B OOLIECTBOTO.

Bapuepara 0OMKHOBEHO ce pa3zens Ha TPU OCHOBHM KaT€rOPHUHU: COLUATHH Oapuepu (KOPEHSIIH Ce B
Harjxacu W Mpeapa3ChAblM), ICHXOIOTHYeCKH Oapuepu (BB3HUKBAIM OT BHTPEHIHM KOHQIUKTH) H
¢uzndeckn Oapuepu (Ch3IaJeHU OT 3a00MKaisIaTa cpeia. Beska kaTeropust mMpecTaBsi YHUKATHU
MIPEeIU3BUKATEICTBA, HO Pa30MPaHETO UM € IIbPBATa CTHIIKA KbM TSIXHOTO IPEOJOISIBAHE.

e Coumnannure Dapuepu

B cBosiTa CHIMHOCT colMaNHUTE OapuepH BB3HHUKBAT, KOTaTO OOIIECTBOTO BB3IIPHUEMa YBPEKIAHETO
KaTo ,,pa3iHMKa‘, a He KaTO 4acT OT YOBEIIKOTO pa3HooOpasue. Ta3u mepcrneKkTuBa Ch3aBa BEpPHIKHA
peakuus Ha W3KIOYBaHe. Hampumep, xorato mere chbc cHHApPOM Ha JlayH Bie3e B KilacHaTa cras,
BHUMAHUETO YE€CTO C€ HACOYBAa KbM TOBa, KOCTO TO HC MOXKC Ja IIpaBU, BMECTO KbM IIOTCHI[MAIa U
YMEHUSTA, KOHTO HOCH ChC cebe CH.
To3u Tun mucieHe oopmsi HaUMHA HA B3aMMOJICHCTBUE, OrpaHMYaBa BH3MOKHOCTUTE M HaMaJsiBa
CMHCJICHOTO ydacTHe B OOIIHOCTTa. B IbJIrocpoueH miaH, ColMaHUTE Oapuepu MOIbpKaT KyJITypa
Ha pa3JielicHue, B KOSTO Pa3IMYHETO ce Bh3IPpHUeMa KaTo MPEIU3BUKATENICTBO, 8 HE KaTO LIEHHOCT.

e Ilcuxonormveckure dapuepun

[cuxonoruueckure Oapuepu ce KOPEHAT B BBTPEIIHUTE HArlacu ¥ eMOLMOHATIHN Peakuy — KaKTO Ha
X0opara ¢ yBpeXXIaHus, Taka U Ha TAXHaTa cpea. Te uecTo ce mposiBsiBat o (opmara Ha:

o OTtTerJsiie ot COIIMAJIHA CUTyallum: U36srBane Ha BSaHMOI[eP'ICTBPIﬂ, 3a Ja CC MpeaoTBpaTu
IIOTCHIIMAJIHO Hey,Z[O6CTBO HJIN OTXBBPJIAHC.

e Hayuena 6e3momomHocT: Bsipara, ue ycunusita HMa Ja TOBEJAT JIO YCIEX, KOETO BOJH JIO
OTKa3 OT OITUTH.

° CTan OT I1mposBaJ: W36sarBane Ha MNpCAU3BUKATCIICTBA, 3a Oa CC 3alllUTh KPEXKOTO
CaMO41yBCTBHC.

° HeraTtuBen BBHTPEHICH JdHAJIOr: MI/ICJII/I, KOUTO IMOJACHJIBAT OrpaHUYCHHATA, BMECTO
BB3MOXKHOCTHUTE.

Tparenusta Ha IICUXOJOTHYECKUTE Oapuepu €, e Te YeCTO OrpaHMYaBaT YOBEKa MOBEYE OT CAMOTO
yBpexnane. Hampumep, 1ete Moxe J1a iMa KOTHUTHBHHUTE CIIOCOOHOCTH JIa YCBOW HOBH YMEHUSI, HO Jia
0BbJ1e 3aIBPIKAHO OT COOCTBCHHUTE CH ChMHEHUS U CTPaXOBeE.

e TexHuueckure 6Gapuepu

TexHuueckute Oapuepy MPeCTaBIsIBAT MPAKTHICCKUTE U HHPPACTPYKTYPHUTE OIPAaHHUYCHUS, KOUTO
BB3MPEIATCTBAT MBITHOIICHHOTO yJacThe B 00mecTBoTo. Te ca Haii-Buaumarta dhopma Ha ,,HEBUIUMH
MPEMNSTCTBUS, 3aI0TO YECTO CE Bh3MpUEMAT KaTO HE3HAYUTEIHY JCTAMIN B TU3aiiHa WIH IJIAHUPAHETO
— JIOKaTO HE 3aCETHAT HIAKOTO MPSKO.

@Du3nyecKuTe Dapuepu BKIIOYBAT JIUICATa Ha JOCTHII /IO MPOCTPAHCTBA U YCITYTH:

° ApXI/ITeKTypHI/I MPCIATCTBHUA: Crpa}m C CAUHCTBCHO CT’LJ'I6I/I, TCCHU BPAaTH, BUCOKHU IIJIOTOBC
HJIN JIOIIO OCBCTIICHHUEC.

e TIpoGnemu ¢ Tpancnopta: ABToOycH 0e3 MOJCMHUIIM 32 WHBAJIHHH KOJUYKH, METPO CTAHIINU
0e3 acaHChOpPH, TAPKUHTH 0e3 0003HAYCHH TOCTHITHA MECTa.

e Henornexnanus B TpajIckoTo TuiaHupane: Tporoapu 0e3 HaKIOHU, MENICXOHH CUTHAIHN 0e3
ayJIno yKazaHWs, BPEMEHHH CTPOEXKH, OIOKUPAIIH JOCTHITHA MapIIPYTH.
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B AUMTruTajHaTa cpeaa 6apHepHTe qeCTO Ca HO—HeSa6eJ’Ie)KHMI/I, HO HC ITO-MAJIKO CCPUO3HU:

° Veo JOCTBITHOCT! VYebcaiiToBe 0e3 AJITCPHATHUBCH TCKCT 3a I/1306pa)KGHI/I${, 0e3 ChbBMECTUMOCT C
CKpaHHU 4Y€TIU NI C HUCBK KOHTPACT.

o Cogdryep u unrepdeiicu: llpunosxxeHns, KOUTO HE MOJABPKAT HABUTALMS Upe3 KJIaBHaTypa HIU
IJIACOBU KOMaH/IH.

e HudopmarmionHa HeTOCTHITHOCT: Bujea 06e3 CyOTUTPH WM ayTUOOIKMCAHUS, TOKYMEHTH 0€3
CTPYKTYpPUPAHU 3arjlaBus U METaJaHHU.

Paz0OynennTe HeBUIMMHE OapuepH:

1. ,Z[I/IS&IZHGPHTG Ha BU3yajiu3aluyiaTa Ha JaHHU 3aBUCAT MHOI'O Ha CMMBOJIM3Ma Ha LBCTOBCTEC,
KOHMTO U3II0JI3BAT

2. Hwuckus KOHTPACT 3a Cbhb3JaBaHC Ha CCTCTHUKA HA MPE3CHTALUATA 3a CMCTKa Ha ,Z[O6pI/I$I )51
AOCTBHIICH MPOYUT HAa JAHHUTC

3. Tabma ¢ mnpeKkaJeHO MHOTO EJIEMEHTH M CIOXKHHM O(QOpMIICHHS, KOUTO OMXa Ch3IaIn
IUCKOMGOPT U JaBaT YyBCTBO 3a MIPEeHATPy()EeHOCT Ha eKpaHa

4. Jluncsamg alt TekcT, Thil KaTo TON HE ce MPOEKTHPa Ha EKpaHa

5. AHI/IMaHI/II/ITe, KOHNTO OTKJIOHABAT BHUMAHHECTO Ha HOTpCGI/ITeJISI OT CBIIUHCKOTO CBbAbPKAHUC
Ha BU3yajIu3anuara

6. Jluncara Ha noAgAbpKa Ha KiIaBUATypa 3a IbJIHOTO U3KHUBABAHC HA HOTp66I/ITeH${

7. HenmocrtaTbueH KOHTEKCT MIPH MPE3CHTHPAHETO HA BU3YyaU3alMsITa HA JaHHUTE
“Ipobaemume ¢ 0OCMBIHOCMMA He 3ACA2AM CAMO XOPA C YEPeNCOAHUSL — e me Mo8apsim Ko2amo
cuU nod cmpec Uil Cu YMOPeH, K02amo U3Nnoa36aul MOOUIHOMO CU YCMPOUCHOB80 Ul 00PU KO2AMO
cu 6 1ouo oceemena cmas

3Hauenuemo Ha 00CMbBRHOCIMMA

JIOCTBITHOCTTa BBB BU3yalM3alUsITa HA JIAHHH € KIIFOYOB ACTICKT Ha ChbBPEMEHHHS JIU3aiiH, KOWTO He
TpsOBa J1a ce pasriiexk/1a KaTo HUIIOB MPo0JIeM, a KaTo r1o0aliHoO Mpeau3BuKaTencTBo. Criopes] 1aHHu
Ha CBeTOBHATa 3JIpaBHA OpraHu3anys okojo 15% oT HacemeHWeTo Ha CBeTa XKHBee ¢ HskakBa Gopma
Ha yBpEXJaHe, KOeTO O3Ha4yaBa HaJ | MuIMapja IyIId, KOUTO MOTaT Ja cpemHar Oapuepu INpu
pazbupanero Ha WHGOpPMAIHs, KOSTO MHO3MHA OT HAc MpHUeMar 3a JajaeHocT. ToBa momyepraBa, ue
BU3YQIM3AlMUATE Ha JAHHHW, KOUTO HE B3eMaT MPEIBUJ HYXIUTE Ha BCUYKU MOTPEOUTENH, MOTaT Ja
W3KITI0YAT 3HAYMTETHA 9acT OT ayJUTOPHUSATA OIIe B CaMOTO Hadamo(2).

JlocTpiHOCTTA 00ade HE ce OrpaHuYaBa caMo JI0 XOpa C MOCTOSIHHU yBpexaaHus. Ts 3acara U BCEKH
MIOTPEOUTEN B PA3IUYHU SXKETHEBHH cuTyanuu. Hanpumep, okono 1 Ha 12 4oBeKa OT MBIKKH I10JI UMa
HsKakBa (GopMma Ha JePUIUT HAa IBETOBO 3pPEHHE, KOETO NpPaBU JUarpaMd C YepBEHO-3EJICHU
KOMOMHALUU TpyaHu 3a paszoupane (3). Chino Taka (GakTopH KaTro CTpec, yMopa HIIM TjelaHe Ha
MOOMITHO YCTPOMCTBO MPH CHITHA CIBHYEBA CBETIIMHA MOTAaT BPEMEHHO J1a HAMAJIST CIIOCOOHOCTTA Ha
BCEKHU JIa Bh3IIPHEMa H UHTEPIIPETUPA TAHHH.

HctrHaTa e, 4e JOCTHITHOCTTA MOA00psABa MPEKUBSIBAHETO 32 BCHYKH. SICHUTE I[BETOBH KOHTPACTH,
OMPOCTEHUTE O(OPMIICHUS, YSTUMUST TEKCT U OMUCATEIIHUTE HAITUCH HE CaMO MOJIIToMaraT xopaTa ¢
YBPEKIaHUS, HO U YJIECHSABAT pa30MpaHETO HA JAHHUTE 32 BCHYKH MOTPEOUTENU, HE3aBUCUMO OT
KoHTeKCcTa (4). JloCTBIHMAT IW3aifiH Cbh3JaBa JOBEpPHE, IOKa3Ba €MITATHS W OTpa3siBa BHCOK
npogecuoHanu3bpM. KoakoTo moBede xopa MOrar Jia BUIST U pa3depaT BU3yaIU3alUiTa Ha TaHHUTE,
TOJIKOBA MIO-CHJTHO M BB3JICHCTBAIIO CTaBa IMOCIAHUETO, KOETO TS Ipe/iaBa.

B TO3m cMECHI, HOCTBIIHOCTTA HE € MPOCTO BBIPOC Ha CHa3BaHE HA CTAHAAPTH WM PETyNalliH, a
HWHTETpaJHa 9acT OT A0Opws mu3aiH. Ts rapanTthpa, 4e JaHHHUTE JOCTUTAT 10 MAaKCHMAJTHO MTHPOKa
ayIMTOPHS, MPEBPBIAKK UHPOPMAIIUITA B ICTHHCKA CHJIA 33 HH(POPMUpaHE U B3EMaHE Ha PEIICHUS.
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,, Koeamo ouzatinem pabomu 3a xopa ¢ yecmo cpewanu npobiemu, mou pabomu no-0oope 3a 6CUYKU

“«“

Hac
Hpoyueanuﬂ U npumepu 3a eaxcHocmma nHa 00CMBNHOCIMMA 816 susyaiulauuama na OaHHU

[pencTaBeHnuTe B TO3W JOKIAJ ca JBE MPOYUYBAHUS J1a PA3IMIHU TEMH, C OOII KOPEH — KaK Xoparta ¢
YBPESKJAHHUS BB3NpPUEMaT BU3CSIM3AIMATE HA JAHHM W KaK Te yCmsBaT Aa paboTAT C TIX Haii-
e(eKHUBHO.

IIpoyuBane 1 - Ilpenu3BuKkarencTBa ¢ JaHHUTE 3a XOpa C UHTENEKTYaJIHU U Pa3BOMHU 3aTpyIHEHUS
(IDD) (5)

Orpa}mqe}mﬂ, CBBP3aHU € YBPECKIAHUA U JaHBbYHA 'PAMOTHOCT

Bceku 4oBek ¢ MHTENEKTyallH! U pa3BUTHEBH yBpexxaanus (ID/IDD) viMa yHUKaTHU CHITHH U C1a0u
CTpaHH, KOETO BOIM JI0 Pa3IMYHM NPESKUBSIBAHUS NMpU padoTa ¢ maHHu. MHoro xopa ¢ IDD Hsamar
BH3MOKHOCT MJIM MOTHBAIIMS Ja Pa3BUBAT JaHbYHATA CH IPAMOTHOCT ITOpaJIH JIMIICa Ha 00pa30oBaHMe
WIN BPEIHH CTEPECOTHIIM. Y YaCTHHIIUTE YECTO ChOOIaBaxa, 4e JaHHUTE ca TPYAHU 3a pa3OHupaHe U
o0OpaboTka. Hanpumep, HWHTEPBIOMPAHHS BBB MHTEPBIO 2 KazBa:
"To e kamo Koeamo niekap 2080pu ¢ meb Ha MeOUYUHCKU MePMUHU — ROYMU mpa06a 0a Kadiceul: 00sCHU
Mu no-npocmo. "

WHTepBrOMpaHus B MHTEPBIO 11, 3aCTBIIHUK ChC 3HAYMTEJICH OIUT, IIOCOYBA, Y€ JIMIICATA HA JaHbYHA
TPaMOTHOCT € CEPHO3HO TPEAU3BUKATEICTBO W O0yYEHHETO 1O JaHHU TpsOBa Ja ce WHTErpupa B
eXETHEBHOTO pernaBaHe Ha mpoOnemu. Pasmuanute tumoBe IDD m HuMBaTa Ha TEXECT BOISAT JIO
Pa3IUYHU TPYJIHOCTH MPH 00pabOoTKaTa HA JAHHHU: XOpa C ayTHU3bM Ca MOAATIMBH HAa KOTHUTHBHO
npetoBapBane, a npyru, karo P8 c Fetal Alcohol Syndrome, umar nmpobnemu chc 3aabppKaHEeTO Ha
nHpopManusl.

I/IHTeraI_[I/ISITa Ha JaHHW OT pa3jIM4HU U3TOYHHIHU CHHIO € NPECAU3BUKATCIICTBO, 4 HAKON YUaCTHUIIN
n3passaBart TpEBOTa 3a TOYHOCTTA HA JAHHUTC U )IGSI/IH(i)OpMaI_[I/ISITa. OcHOBHM MMPpEAN3BUKATECIICTBA Ca:

1. Jlannute ca abctpakTHH U XopaTa ¢ IDD mmar manko nnnM HHUKakBO oOpa3oBaHME, 3a J1a TH
pasoupar.

2. Paborata c JaHHU N3MCKBAa KOTHUTHBHH YMEHHS KaTO 3aIbpKaHe, MPUIIOMHSHE U HHTETpUpaHe
Ha uH(popManus, B Kouto xopara ¢ IDD cpemat TpyaHocTH.

3. O6y‘leHI/I€TO 0 JaHHU 4Y€CTO CC CJIy4UBa B M30J1allMsd, 4 HC B pCaIHUA JXUBOT, KOCTO BOAU 10
HHUCKa OCBECAOMCHOCT U MHTEPEC.

PoJisita Ha rpmkeuTe ce

Xopata C MO-CEpUO3HU YBPEXKAAHMUS YECTO pa3uUTaT Ha TPIDKEIIM C€ 3a JOCThI A0 JaHHHU.
W3rounuinTe Ha nHGOpPMAIIHs OOMKHOBEHO Ca XOpa, a He TEXHOJIOTHUH, KOETO HaMaJIsiBa JIMYHATA UM
aBToHOMHUS. P9 mosydaBa uH(pOpMaIys IPEIUMHO Ype3 MoMoliTa Ha apyrute, a P7 u P14 mokaseat
YS3BUMOCT IIPU B3€MAHE HA PEIICHUS] U MOTCHI[MAIHA EKCILIOaTaIlHsl.

OcBeH TOBa, TPIKEIINTE CE W 3aCTHITHUINTE U3IMOJ3BAT JAHHUTE KaTO WHCTPYMEHT 3a aBTOPUTET U
pa3ka3BaHe Ha HCTOPWH B 3[IpaBeola3BaHe, 00pa3oBaHUE U IpaBHA cpena. Buszyanuzanusara Ha TaHHU
MOJKeE Jia MOACHIIHN TIOCIaHUATa, HO JINIICATa Ha 00YYCHHE YeCTO MPEYH Ha Ch3/IaBAHETO HA rpaduku u
uctopuu, Oazupanu Ha AaHHU. CBBMECTHH H ,,0€3TECXHOJIOTUYHH® BH3yalW3allid — HaIpHUMEp
BU3YQJIHN KaJeHJapH, COPTHPAHE Ha JIPEXH WU TrpauayHO KOHTPOIUpPAaHE HA MOPIUH — MOTar Ja
noToOPAT JaHbYHATA TPAMOTHOCT, aHTAKUPAHOCTTA U OCBEJOMEHOCTTA MPHU B3eMaHE Ha CXKCIHCBHU
pelIcHus.

IIpy KOMYHHKAIIMOHHW TPYAHOCTH CHBMECTHATa BH3yaIHM3alMsd MOXE [a HAChPYH Pa3MUCHI H
KpUTHUYHO MHCJIeHe Mex Iy xopaTa ¢ IDD u okonHuTe, Ch3aBalikv IPOCTPAHCTBO 32 OOIIH Pa3TOBOPH
Y B3aMMHO pa3OupaHe upe3 AaHHH.

[IpoyuBane 2 - 3amo0 KOMOMHHpAHETO Ha TEKCT W BU3yaIM3alHs MOXE Ja MomoOpu 0aifecoBOTO
pa3CchXKACHUE: TIEPCIIEKTHBA Ha KOTHUTUBHOTO HaToBapBaHe (6)
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LenTa Ha m3ceaBa”eTo € Ouia Aa ce mpoydr ePeKThT OT KOMOWHUPAHETO HA TEKCT U BU3YaTH3AIIHS
BBPXy 0allecCOBOTO pa3ChHKIEHHE M KOTHUTHBHOTO HAaTOBapBaHe. Pe3ynraTuTe MOKas3Bar, 4e CaMHST
dopmar Ha mMpeAcTaBsHE OKa3Ba MAalKO JO CPEAHO BIMSHUE BBPXY TOYHOCTTA Ha 0allecoBOTO
pa3ChHKIEHUE, KaTO BU3yalM3allMUTe CaMU MO ce0e CH TMOoAOo0psSBaT pe3yiTaTUTe B CPaBHEHHE C
TEKCTOBOTO ChIbpkaHre. KoMOWHMpaHETO HAa TEKCT W BH3YyalHM3alHs BOAW IO JIEKO, HO 3HAYNMO
noto0peHue CrpsiMo H3IMOJI3BaHeTO caMo Ha TekcT. Lo ce oTHacs 40 KOTHMUTHBHOTO HaTOBapBaHe,
BIJIFOYBAHETO Ha BH3yalW3allMM HE YBeJIW4YaBa TPYAHOCTTA HAa 3alayuTe, a B HIKOU CIy4daW JOPH
HaMaisiBa CyOGKTHBHOTO yCellaHe 3a ycuire. ToBa MOAKpers 3aKII0YeHHETO, Y€ BU3yaTU3alluuTe
e(eKTHBHO JOMBIBAT TEKCTa, MOJINOMAraiiki Mo-I00poTO pas3chkKAeHWe, 0e3 Ja TpeToBapBaT
notpeburenute. BaxkHo e a ce oTOeNek M, 4e cCaMUTe TCHICHIIMN B TOYHOCTTA HE OOSICHSBAT HAITBIHO
HaO0III0TaBaHUTE MTO0OPEHNS, KATO KOTHUTUBHUTE (PAKTOPH UTPASIT KITFOUOBA POJIS.

Memoou 3a docmuzane na 000po HUGO HA OOCIBRHOCH NPU GU3YATUIAUUAMA HA OAHHU

C’bH_[CCTBYBaT HAKOJIKO KJIIOYOBHW IPUHIMWIIA 3a Cb3AaBaHC Ha AOCTHIIHU BU3yaIM3allMM Ha JaHHH,
6a3I/IpaHI/I Ha YTBBPACHH HACOKHU 3a NJOCTBIIHOCT. CJ'IGI[BaﬁKPI Iy, I[PI33.I>1HCpHT€ Ha BU3yaJIM3allUd Ha
JaHHHA ou TpH6BaJ'IO YaCTUYHO, aKO HC U U3LAJIO da pelIaT HpO6J’I€MI/IT€ 3a YCTUMOCT ga JaHHHTC. (7)

1. HpeHOCTaBeTe TEKCTOBO PE€3I0ME€ HA BU3yaau3aludATa.

TexkcTOBOTO OIIMCaHHWE IIoMara Ha HOTpe6I/ITeJII/I, KOWTO HaMHpaT BHU3yalIM3aludaTa 3a
O6’BpKBaII_[a, n ocurypsdasa I/IH(I)OpMaI_[I/IH 3a TCHACHIMHK W MOJCIN Ha HJAHHUTC 3a XOpa C
HapymeHoO 3pCHUC. OcBeH TOBa YiIC€CHABAa UHACKCUPAHETO OT THhPCAYKHUTE.

2. JlocThIHA TA0JMIA ¢ JAHHU.

JannuTte TpsOBa Aa ca HATMYHM B JIECHO YeTUM (popMaT Ha TabauLa, KOHTO € yA0OeH KaKkTo 3a
BU3yaJiHW, TAaKa WM 32 HEBH3yaJHM MNOTPEOMTENH, W MOXE Ja NOAOOpPH pPE3yJITaTHTe OT
THPCEHETO.

3. I[OCTZIT’I)‘leH KOHTPACT U OTAC/JAAHEC HA €JICMCHTHUTE.

Kontpactsr Mexay enemeHtute u QoHa € oT cbuiectBeHO 3HaueHne. W3C WCAG 2.1
npenopbuBa noHe 3:1 3a roiemu enemMeHTH U 4,5:1 3a MaIrbk TeKCT. Pa3aensne upe3 rpaHully,
IPOCTPAHCTBO, MOJAEIH WM JIMHUU MOXKeE JIa YBEJIWYIH YSTIUBOCTTA, HO TPsIOBa 1a Ce M3M0JI3Ba
YMEPEHO.

4. He pa3unTaiiTe caMmo0 Ha nBeTa 3a MpeJaBaHe Ha HHGoOpPMAILUs.

Uznon3BaiiTe eTHKETH, CUIMBOIIM M TTOICKA3KH, 32 Jla TIOAMIOMOTHETE X0pa ¢ Pa3indHu POpMH
Ha nantoHn3bM. OKo0 8% OT MBXKETE 110 CBETa UMAT IMPOOJIEMHU C BE3IPUEMAHETO Ha IIBETOBE,
3aToOBa IIBETOBETE TPSIOBA J1a ca JIECHO Pa3iInunuMHU.

5. Ocurypere 4eTJIUB TEKCT.

N306arBaiite Mampk mpUQT, OcCHTypeTe KOHTPACT M PA3CTOSHHE MEKAY pEeIoBeTe.
[IpennounTar ce sans serif mpudToBe karo Verdana u Helvetica, c n30srsane Ha Kypcus.

6. H3noua3BaiiTe mpocT U pa3dupaem e3uK.

HCHI/IHT, ACCH U KpAaThK €3UK IIoMara Ha IMHUPOK KPbI HOTpGGI/ITeJ'II/I, BKJIIOYMUTCIIHO TaKHBa C
KOTHUTHUBHU 3aTPYAHCHUA UJIW HCCHbBBPILCH BJIAACCI C3HKA.

7. IlpenmouyMTaiiTe MO3HATH M MPOCTH BU3yATNU3alMH.

CIo>)XKHUTE WM HOBATOPCKU TpadwKu MoraT ma oOBpKaT MOTpeOuTeNnuTe. AKO H3IOJI3BATE
TaKbB TUI BU3YAJIU3AIIUs, OCUTYPETEe TEKCTOBO OMUCAHUE U OOMHUCIIETE pa3ieissHe Ha TOJIeMHU
rpaduky Ha IO-MaJIKH.

8. HHTepaKTHMBHUTE BHU3yaJu3aliH TPAOBA 1a ca JOCTHIHU Ype3 KJIaBHATYpA.

ToBa ymecHsBa MOTpeOWUTENM C MOTOPHH 3aTPYAHEHHS W OCHUTYpPsBa JOCTHITHOCT dpe3
pa3IuYHU TOMOIITHU TEXHOJIOTHH.
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9. Ilo3BoJieTe H3KJIIOYUBAHE HA AHMMAIINU H IBHKEHHETO.

Hsikon moTpeOuTesy, Hanpumep ¢ BeCTHOYJIapHU HapYIICHHUs, MOTaT Ja Ce pa3ceiBaT WM aa
U3NUTBaT nuckoMopT. YBakaBaiite HacTpoiikute Ha ,,prefers-reduced-motion” B CSS.

10. Ocurypere OT3MBYHMBOCT HA Pa3M4YHM pa3MepH Ha €KpPaHA M HUBA Ha yBeJIMYeHHUe.
CoappkanueTo TpsOBa Aa ce ajanTupa KbM Pa3IUuHU €KpPaHU U YBEIMUYCHHMS, 32 Ja U30erHe
H3PA3BAHC HJIM TIPUIIOKPHMBAHE Ha CICMCHTU, 4 HWHTCPAKTHUBHUTC Fpa(bI/IKI/I Mmoratr aa ce
npeodopMsIT, HApUMEpP BepTUKaIHA TpaduKka ga cTaHe XOPU30HTATHA Ha MATBK €KpaH.

Cmanoapmu u cpeocmea 3a 00CMbHHO GU3YATUIUPAHE HA OAHHU

CrannmapTuTe, MOCOYEHU IO-J0Jy, Ca OCHOBHUTE HACOKH 3a OCUTYpSIBaHE Ha JOCTBITHOCT IPHU
JIUTUTAITHO ChIAbP)KAHUE M BU3YyaIM3allMU Ha JaHHHW, 00XBallaT KaKTO CBETOBHO, TaKa M E€BPOIICHCKO
HUBO W TapaHTHPAT aJIeKBaTHOTO MPE3EHTUPAHE HA JaHHU 32 BCHYKH ITOTPEOUTEIH.

WCAG 2.1/2.2 (Web Content Accessibility Guidelines)(8)

Wznanenn ot W3C, Te3n HACOKM MPEACTABIABAT TIO0ANICH CTAaHAApT 3a JUTHUTAlHA JIOCTHITHOCT. B
KOHTEKCTa Ha BHM3yaJlM3alMu Te ce (HOKyCHUpaT BbpPXY UETHPH OCHOBHH INPHHIMIA: BB3IPHUEMAHE,
OTIEPAaTUBHOCT, pazOMpacMOCT M HaISKIHOCT. 3a BB3MPHEMAaHE CE HM3HCKBA JOCTaThUYCH I[BETOBU
KOHTPACT, NPEIOCTaBsIHE HA TEKCTOBHM AJITEPHATUBU U CyOTHTpH 32 MydatuMenus. OmepaTuBHOCTTA
BKJIFOYBA BH3MOXKHOCT 32 HABHTAIUS C KJIaBHUaTypa W M30srBaHe Ha ChAbPIKaHUE, KOETO MOXE Ja
MIPUYMHU TPUCTBIM WK JUcKoMopT. PazdbupaemocTTa ce rapaHTHpa Ype3 sICHa CTPYKTYpa, JOTUIHU
€THKEeTH U HaBUTaIus, a HaJIe)KTHOCTTA Ype3 ChBMECTUMOCT C aCUCTUBHHU TeXHOJOTHH. KiTto4oB n3B0A
e, ue BU3yalIH3allMUTe TPSOBA Jla OCUTYpSBAT MPAaBHICH KOHTPACT, TEKCTOBU €KBUBAJICHTH W ITBIIHA
HABUTALMs C KIIaBUATypa WM €KpaHEH YeTell.

ARIA (Accessible Rich Internet Applications)(9)

Cwiio uznagena or W3C, ARIA HacouyBa KbM JAOCTHIIHOCTTA HA JMHAMUYHO ChIbPKaHHE KaToO TabIa
1 MHTepakTUBHU rpaduku. OCHOBHUTE MPAKTHKHU BKIHOYBAT M3mon3BaHe Ha ARIA poinu 3a onucanue
Ha rpaduku, nodaBsHe Ha ARIA eTukeTn u onmcaHus 3a pa3IMdHU TUTIOBE IPpadUKK U TaHHU, KAKTO U
ARIA Live Regions 3a o0sBsiBaHE Ha IPOMEHN B HHTEPAKTUBHUTE BU3YATH3AIHH.

Section 508 (U.S. Rehabilitation Act)

Tozu crangapt, uzganed B CAILl, uma 3a nen JUrHTaaIHOTO ChAbpXKaHUe U codTyep BbB (eaepaaHus
CeKTop na Obar gocThiHU. Toll yecTo ce mpuema KaTo 06a30B CTaHAAPT IO CBeTa. B KOHTeKcTa Ha
BU3yaJHM3allid H3UCKBAaHETO € [JaHHUTE Jla ca JOCTBIIHU 4Ype3 TEKCT, KIaBUaTypa U ACUCTUBHU
TEXHOJIOTHH.

EN 301 549 (EU Accessibility Standard)(10)

M3manen ot EBpomeiickust cbi03, TO3W cTaHAapT omnpeaens wuisuckBanus 3a ICT mocTemHOCT,
ceBmecTMU ¢ WCAG u Section 508. Toit o0xBalia myOJuYHA CaliTOBE M aHATMTHYHH HHCTPYMEHTH
B EC, kaTo rapantupa, 4ye nu(hpoBHUTE PEIICHHS Ca TOCTHITHYU 32 BCHUKU OTPEOUTEIH.

1SO 9241-171 (EproHoMuKa Ha Y0BEKO-CHCTEMHOTO B3aUMO/IeiiCTBHE)

Tosu mexxmyrapoeH ctannapt ot [SO ce ¢poxycrpa BpXy AOCTBITHOCTTA Ha COMTyepHH UHTEPEHCH.
[IpakTudeckara HacOKa € AU3AMHBT J1a OCUTYPsIBA BU3YyalHa, CIIyXOBa U MOTOPHA JIOCTBITHOCT, KOETO €
0COOCHO BaXXHO MPH Ch3/IaBAaHETO HA MHCTPYMEHTH 32 BU3yallu3allusl Ha JaHHH.

IIpuHUMNUTe HA MHKJIY3MBHUSI AU3aliH HAcOYBAaT KbM Ch3JaBaHE HAa JAWTHUTAIHU TPOIYKTH,
JIOCTBITHU 32 BCUYKU MOTPEOUTENIM, HE3aBUCUMO OT TEXHUTE CHOCOOHOCTH WM OrpaHWUYeHus. Te
MpEenopbhYBaT MPOCKTUPAHE KAKTO 332 CUTYAI[MOHHH, TaKa U 3a TOCTOSHHU YBPEXKIaHUS, ThU KaTo ,,
[IpoekTrupaneTo 3a JOCTHITHOCT HE € CaMO 32 XOpa C IIOCTOSIHHU YBPEXKIAHUS; TO € MTOJIE3HO 32 BCUYKH,
BKIIFOUYUTENTHO 3a Te3W C cuTyanumoHHn orpaHudeHus ‘(11). OcurypsiBaHeTo Ha T'BBKAaBOCT B
MIPEJICTABSHETO Ha ChIBPIKAHUETO, HAITPUMEP UPe3 TSKCTOBH 000OIIEHUS 32 BU3YAIHO ChIbpKAHKE, U
n30ATBAaHETO HA MPEIIOJIOKEHHETO, Y€ MOTPEOUTENIT BB3MpHeMa MHPOpMAIHITa caMo 4Ype3 €IuH
CEH30peH KaHaj, ca KIIOYOBM aclleKTH Ha IMOAXOonAa. YHHUBEpcamHWAT nu3aiH 3a ydeHe (UDL)
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pasiiupsABa T€3M NPUHLIMIIM, KaTo Mpeasara pa3nyHyd HAaYMHU 3a NPEACTaBsiHe Ha MHpopMauusiTa —
Yype3 TEKCT, 3BYK WM TaKTHJIHA 00paTHA BPB3Ka, 3aI10TO ,, Y HUBEPCATHUSAT AN3aiH 32 yUCHE OCUTYPSBa
MHO>KECTBO HAUMHU 32 MPEJICTaBsHe, aHTAKUPaHEe U U3pa3siBaHe, 3a Jja MOAKPENH pa3InyHU y4ally ce
“(12). JomrbIHUTENHO, KOHTPOJIHU CIIMCHLH 32 JOCTHIIHOCT HA BU3yaJIM3allMUTE HA JaHHH, Ch3JaICHH
OT Pa3IUYHU MHCTPYMEHTH M opraHu3zauuy, oboOmaBat npenopbkute Ha WCAG n gobpure UX
MIPAaKTHUKH, YIIECHABAHKN MPUIIaraHeTo Ha MHKIY3UBEH AU3ailH B IpaKTHKaTa.

3akniouenue — om npocmo OQHHU KbM 00OCHIbRHA susyaiuzauus Ha miax om 6CU4YKU nHac

Z[OCT’LHHOCTT& € CbIICCTBCHA 4YaCT KAKTO OT AUTUTAJIHHA, TaKa U BbBB (1)I/I3I/ILI€CKI/I$I CBAT, KOATO
rapaHTupa NbJIHOUOCHHO YUYaCTHEC Ha BCUYKU U Ch3/1aBa HpI/IO6HIaBaHH/I Cp€au, B KOMTO BCCKU MMa PaBCH
JOCTBII JO HH(bOpMaL[HSI, YCIyru U BB3MOXKHOCTH. HpI/ICMaHeTO Ha MPUHOUINWATE HAa AOCTBIIHOCT
II03BOJIsIBA HA unsaﬁHepHTe n pa3p360T‘{I/IHI/ITe Ja Cb3aaBaT IO-MHOBATHBHU U y,HOGHI/I peImCeHuA, KOUTO
BOJT KbM IMO-UHKITY3UBCH U CIIPABCAJINB CBAT.

Bwrnpeku ToBa, U3aHBT HA BU3YyaTU3alMH YE€CTO € OPUCHTUPAH KbM XOpa 0e3 yBpeKAaHUs, KOeTO
OrpaHUyYaBa Bb3MOXXHOCTTA Ha JIMLA C UHTEJICKTYAIHU U Pa3BUBALIH CE PAa3CTPOMCTBA Aa CE aHTaKUPAT
edpexTuBHO ¢ nHGopManuaTa. C HapacTBAaHETO HA 3HAYEHUETO HA JAHHWUTE 332 B3EMaHE Ha PEILICHUS,
OCUT'YPSBAHETO HA JOCTBII 10 I/IH(i)OpMaI_[I/ISI CTaBa KPUTUYHO 3a CaAMOCTOATCIIHUTE PCUICHUA Ha BCUYKHU
notpedutenn. OBITHOCTTA HAa XOpa ¢ pa3NuyHU 3a00JIIBaHUS U 3aTPyAHEHUS ThPCH MTOBEYE JOCTHITHU
WHCTPYMEHTH, a OpPTraHu3aliuTe U KOMIIAHUUTE MPOSBABAT HapacTBalll HHTEpeC KbM MOJ00psSBaHe Ha
KOMYHUKaIUATA. KorantusHo OOCTBIIHUTEC BHU3yaIM3allMM HE CaMO I1oAroMarar xopara CbC
3aTPyAHEHHUsI, HO CBINO TaKa OTKPUBAT HOBH ITHTHIIA 32 MMO-100p0 pa3OrpaHe U B3eMaHe Ha PEUICHUS
3a BCHUKH HOTPEOUTEINH.
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IMPUJIOKHU ACIIEKTHU HA UHTET'PALIUSA MEXKIY CUCTEMMU 3A
YIIPABJIEHUE HA CBbABP/KAHUE B OPTAHU3ALIUATA (ECM) U
CUCTEMM 3A YIIPABJIEHUE HA BU3HEC ITPOIIECH (BPM)

Use cases for integrating Enterprise Content Management systems with Business
Process Management systems

HBan Bejes!
e-mail: i.belev@unwe.bg !

AOcTpakT

Tlpeocmassane na npakmuynu AcneKmu u CyeHapuu 3a KOMOUHUpane Ha 08e OmM MeXHoLo2uume 3a
OUUMAanU3ayuss U A8MOMAMU3AYUsL 8 OPeaHU3AYUAMA - CUCMEMU 34 YNPAGIeHUue HA CbObPICAHUE
(Enterprise Content Management) u cucmemu 3a ynpagienue na ousnec npoyecu (Business Process
Management).

Abstract

Use cases for integration between two of the main technologies for digital business automation -
Enterprise Content Management (ECM) and Business Process Management (BPM).

KuarouoBu xymu: aurutain3anus, aBToMaTHU3alus, TEXHONIOruM, ciuenapuu, BPM, ECM.

JEL: 033, L86, M15

I[I/IFI/ITaJII/BaIII/lH H aBTOMAaTU3alnus

B mpemumuOo w3cnenaBaHe aBTOPBT pasriiekaa TEpPMUHA ,,JUTUTAIM3ANMS M aBTOMATH3alUsl B
opraHmM3anusara’, KoMTo Mpou3Ik3a OT Ha aHrIuicKus TepMuH “digital business automation”. Mi3BeneHa
e NeUHUIISITAa Ha TePMUHA KaTo: ,,310JI3BaHeTO Ha KOMITIOTHPHU TEXHOJIOTHH 32 JUTUTATH3NPaAHE |
ABTOMATH3WUPaHE Ha Pa3jMYHU acleKTH OT JICHHOCTTa HA OpraHU3aI[MUTe C I MOCTUTaHE Ha Io-
BHCOKa TPOW3BOJUTEIIHOCT, TO-A00pH OW3HEC pe3ynraTd W/WIM I0-BHCOKAa  KIHUEHTCKA
yJ0BJIETBOPEHOCT . I3BEIeHN ca CIeHUTE JEHHOCTH, KOUTO CIaJaT KbM TOBA MOHSTHE:

e JIUTHTAIU3AIMs U aBTOMATH3AIlUs Ha TIPOIIECH;

e  JIUTHUTATU3AIMA U YIPaBJICHUE HA ChIbPKAHUE U JJOKYMEHTH;

e JIUTHTAIU3UpAHE U YIpaBJIcHUE HAa OU3HEC NMPaBWIIa U PELICHUS;

e aBTOMAaTH3HMpaHE Ha MOBTAPSIEMU CTHIIKH;

e u3BIMYaHE HAa WH(GOPMAIMS U 3HAHUE 32 TIPOIIECHUTE B OpraHu3anusaTa (process mining);

® JIpyTH.

ABTOp’bT Ha @#OpereéHaupa, 4€ CIHUCBKBT C ICHHOCTH Io-ropc € H3YCPIATCIICH. B mnacrosmoTo
H3CJICABAHC CC MOCOYBAT HAKOW NPHUIIOXKHH ACIICKTU HA HHTCTpalusa MEXKAY ABEC OT TCXHOJIOIMUTE,
KOHNTO C€ U3IIOJI3BAT 3a pCaJIM3UpaHe Ha IMMOCOYCHUTE CLICHAPHUH, & UMCHHO!

! I'maBen acucrent, noxrop. Karenpa MHpopMaMOHHY TEXHOJIOTHH M KOMYHUKAIIUH, YHHBEPCHTET 32
HaIlMOHAJIHO ¥ CBETOBHO CTOIIAHCTBO.
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® CHCTEMH 3a yIIpaBJIEHUE HA ChAbPKaHUe B opranuzanuara (ECM)
® CHCTEMHU 3a yIpaBlicHue Ha OusHec npotecu (BPM)
Juzumanuzayua u a6MoMamu3ayus Ha npoyecu

B penwma mpenxonHu wW3CIEABaHUS aBTOPHT Pas3riekia IWTHTAIM3AIMITA W aBTOMAaTH3alusATa Ha
MIPOIIECH U TEXHOJIOTUUTE 32 yIpaBiieHue Ha Ou3Hec mpoiecH (Business Proce ss Management). YUecto
M3II0JI3BaHA /I aBTOpa AehUHUIMS 32 Y TIpaBIeHIETO Ha OU3HEC ITPOLIECH € CIIeAHATA: TUCTIUILTHHIPAH
MMOAXO0JT 332 OTKpPUBAaHE, MPOEKTHUPaHe, HW3MBIHEHWE, JOKYMEHTHpaHe, NpOoCieisBaHe, KOHTPOI U
N3MCPBAHC HAa aBTOMATU3HWPAHU U HCABTOMATU3UPAHU 6I/I3HCC Iponecu € Iejia INoOCTUralHe Ha Tp&ﬁHPI u
I[EJIEHACOUEHH PE3yTaTH, OTTOBApPSIY Ha CTPAaTErMYeCcKUTE IIeJIM Ha OpraHu3alusaTa. Y IpaBIeHUETo
Ha OM3HEC TpoIlecH MOXKE JIa BKIIFOUBA CHIO TaKa IEeJIeHACOYEHO, KOIa0OPATHBHO M TEXHOJIOTUIHO-
MOJIMOMOTHATH JICHCTBHS MO ONMHCAaHUE, MOJOOPCHHUE U YIPABJICHUE HA ISUIOCTHU OW3HEC IMPOIECH,
KOUTO BOJAT JO IIOCTHIAHETO Ha OHW3HEC pe3yJTaTH, Cbh3laBaT CTOWHOCT W TIO3BOJISBAT Ha
OpTraHM3aIHATa A3 TOCTUTA OM3HEC METNTE CH ITO-JIECHO.

ﬂuzumaﬂuzauwl u ynpaejienue Ha cwdbpofcanue u 00Kymenmu

ABTOpPBT CBbP3Ba AUTUTATU3AIMATA U YIIPaBICHUE HAa ChABPKAHUE U JOKYMEHTH B OpTaHM3ALIUUTE,
0co0EHO B MO-TOJIEMH OpraHW3alu, ¢ TepMuHa Enterprise content management (ECM) wumu
VYipasneHue Ha ChABPKAHUETO Ha MpeanpusaTHero. llpeaxoaHn uscienBaHus MO TeMara BOAAT 10
BB3MOJKHOCTTa Jla ce AehHHUpA CICTHOTO ONpeNeNieHHe: CBHBKYIMHOCT OT CTPAaTeTHH, METOMH,
WHCTPYMEHTH, IPOLIECH, YMEHUS M TEXHOJOTHH 3a YIIpaBI€HHWE HA IMBIHHS >KU3HEH IUKBJ Ha
CHhIBP)KAaHHUETO B OpraHU3alMATa — Cbh3JaBaHE/W3BIMYaHE, OTKPUBAHE, CHXPAHIBAaHE, yNpaBlCHHE,
olla3BaHe, ThpceHe/HaMUpaHe, yOlInKyBaHe U IPEAOCTaBsIHE.

Ipua0KHM aCEeKTH HA HHTErPallus MeKIy CUCTEMH 32 yNpaBJieHHe HA ChAbpPKaHUE B
opranmsanusta (ECM) u cucremu 3a ynpapjieHue Ha OusHec npouecu (BPM)

Ta3u yacT OT U3CIEABAHETO pasIIeXkaa MPUMEPHH ClIEHApUH 32 KOMOMHHpaHe Ha OMUCAHUTE TIO-TOpe
JIB€ TEXHOJIOTUU 3a AUTUTANIM3ALUs U aBTOMAaTU3alMs B opraHuzauuute. [IpennoxxeHure npuioxHu
ACTICKTH Ca U3BEJCHHU OT OIMTA Ha aBTOPA B OJOOHN MHUIIMATUBY, KAKTO U Ha 0332 Ha TEXHOJOTHYHUTE
XapaKTePUCTUKH HA H30pAaHUTE TEXHOJIOTHH.

Ocuzypﬂeane Ha Cbbbpofcauue om op2anu3ayuima no epeme Ha u3nvjiHeHue Ha ousnec npouecume

Yecro cpemaH cleHapuii 3a KOMOWHUpaHE Ha CHCTEMU 3a YIIPAaBICHUE Ha ChIbpPXKAHHE B
opranm3anusara (ECM) u cuctemu 3a ynpasjieHue Ha ousHec nporecu (BPM) e ochliiecTBsiBaHETO Ha
UHTETpaIys MEKIy J1BaTa THITA CHCTEMH C IIEJT OCUTYPSIBaHE Ha CIIETHOTO:

L IMIOKa3BaHEC Ha JOKYMCHTH W CBABPXKAHHWEC Ha OpraHu3anudaTa o BPEME Ha CTBIKHUTC IIa
U3IM'bJIHCHUC HA NPOLCCUTE B OPraHu3alusiaTa,

L4 Cb31aBaHC U INPUKAYBAHC HAa HOBU JOKYMCHTU U CHABPIKAHUC IO BPECMC HA CTHBIKUTC IIa
UBITBJIHCHUE Ha IMTPOUCCUTE B OpraHru3alusiTa.

ITocodenuTe nBa MPaKTHYECKH acTIeKTa Ha KOMOWHUpaHe Ha JBETE TEXHOJIOTHY B OPTaHM3AIUATA [ICTISAT
Jla C€ TOCTUTHE MaKCHUMAalHO YJIECHCHHE Ha MOTpeOMTENHWTe NpU padoTa ChC ChIBPKAHUE HA
OpraHu3alMsITa [0 BPEME Ha U3MBIHEHHE HA CTBHIKUATE OT IMPOLIECUTE, KOUTO TE H3IBJIHSBAT.
WuTerpanmsira 3a mocTUTaHe Ha TaKOBA YJIECHEHHE MOXe J1a OBb/I€ B ABE MIOCOKH:

e o1 ECM kpM BPM upe3 nzpnuuane (Read) Ha JOKyMeHTH U ChABPKAHNUE U TIOKa3BaHETO UM B
CTBIIKUTE Ha MPOLIECUTE;

e or BPM xsM ECM upe3 mpukauBane (Write) TOKyMEHTH W ChIbP)KaHHE OT CTHIIKUTE Ha
npouecure B ECM cucremara.
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Ha cneppamara ¢urypa (®urypa 1) e npexncraBeH npuMmepeH mporec, 0e3 Aa € onucaH KOHKPETeH
CLICHAapHH, B KOITO ca HAHECEHH JIBE TOUKU HAa MHTErpalys 10 OMHCAHUTE O-TOPe J1BA CLIEHAPUSL:
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®urypa 1: OcurypsiBaHe Ha ChbpKaHUE OT OpraHU3alHUsITa 10 BpeMe Ha U3IIbIHEHUE Ha OU3HecC
IpolecuTe

anaeﬂeﬂue Ha JICUBHEHUA UUKDBIl HA 00Kymenmume

Jpyr 4ecto cpellaH clieHapHil 3a KOMOWHHpaHE Ha CHUCTEMH 3a YIpaBICHHWE Ha ChAbPKAHHE B
opraanm3anuara (ECM) u cuctemu 3a ynpasjieHue Ha ousHec nporecu (BPM) e ochiiiecTBsBaHEeTO Ha
WHTETPAIlVsl MeX/Ty JIBaTa THIIA CUCTEMH C IIe]l OCUTYpsIBaHE Ha )XU3HCHHS [TUKBJI HA ChIIBPKAHUETO B
OpraHu3aIHsATa Ype3:

® MUBIIBJIHCHHC Ha IIPOLECCH I10 O,I[O6p€HI/Ie Ha JOKYMCHTH U CBAbPKAHNUC B OPraHrU3aluATa,

® U3IIBJIHCHHUC Ha aBTOMATHU3UPAHU IIPOLCCHU, CBBP3aHU CHC CHXPAHCHUC, APXUBUPAHC U
HU3TpUBaHC HAa CbABPKAHUE B OpraHu3anusiTa.

[TocouyennTe qBa MPAKTHYECKU aCIIEKTa HA KOMOMHHpAHE Ha IBETE TEXHOJIOTUU B OpTraHU3AIMsITA [IESIT
Jla ce MOCTUTHE MaKCUMallHa MPO3PAYHOCT U I'bBKABOCT HA MPOLIECUTE MO YIPABICHUE HA KU3HCHUS
IIAKBJ HAa TOKYMEHTHUTE U IPYTH BUJIOBE CHABPKAHUE B OpraHu3amuaTa. MATerpanusaTa 3a mocTurane
Ha TOBa OOMKHOBEHO BKJIIOYBAT:

® aBTOMATH3WPAHO Ch3JAaBaHE HA MPOILECH MO OJ00pEHHE MM apyra oopadborka B BPM npu
HAaCTBIIBaHE Ha JajieHu oocrosTencTBa B ECM cuctemara kato HampuMmep: MpH Ch3/laBaHe Ha
HOB JIOKYMEHT OT JaJICH THII, KOWTO M3HCKBa OJ00pEeHUE Mpean Jia Obje MyONMKYBaH WA
YTBBPICH 3a U3MOJI3BAHE B OPTaHHU3AIHITA;

® PBYHO WJIM aBTOMAaTU3UPAHO Ch3AaBaHe Ha mpoiiecd B BPM cucremara mpu HacThIIBaHE Ha
00CTOSITENICTBA, CBBP3aHM C yNPABICHHE HA JKU3HCHUS IUKBJI HA JaJICHU JOKYMCHTH WIIH
CBhABP)KaHUE — HAIIPUMED TPH HEOOXOIUMOCT OT PETYIIIPHO apXHUBHUpPAHE WM MMPEeMaxBaHe Ha
JIOKYMEHTH CJIe[l M3THYaHe Ha CPOKa 3a TAXHOTO ChXPaHEHHE.

Ha cnenBamara ¢urypa (Purypa 2) e mpeiactaBeH NpUMEpeH Npolec Mo oAoOpeHHe Ha HOBO
ChIbp)KaHUE/ TOKYMEHT WJIM IIPOMEHH IO ChILECTBYBAI TaKbB. [IpouechT ce MHUIMUpa aBTOMATUIHO
IIPY BB3HUKBAHETO HA HE0OXoauMOCT oT ofoopenue. Jlanaure or ECM ce n3BnmmyaT u npeocTaBsT B
CTBIIKATE Ha Mpoleca. B 3aBUCHMOCT OT pELICHWETO HA YYacTHUIHUTE B mpomeca, kbM ECM
ABTOMAaTH3HMPAHO C€ OTPa3sBaT KpailHUTE Pe3yTaTH.
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®urypa 2: V3mbiiHeHNE Ha IPOLIECH 0 0JJ00peHNe Ha JJOKYMEHTH U ChIbp)KaHUE B OpraHU3aIusITa

Ha cneapamara ¢urypa (®urypa 3) ¢ npeactaBeH NPUMEPEH HPOIEC IO PEryJIspHU ICHCTBUS,
CBBp3aHH C IIpeMaxBaHE/apXWBHpaHE Ha CHIbpP)KAHWE CIOpeN IpaBHiaTa 3a CHXpaHEHHE Ha
opraam3anuara. [IponechT ce WHUIMHUpPA aBTOMATUYHO NMPHU BH3HUKBAHETO HA OMPEJEIICHU 3a TOBA
Nepuoy, KaKTO M PHhUYHO TPU BH3HHKBAHE Ha M3BBHpeqHa HeoOxomumocT. dannute or ECM ce
H3BJIMYAT U NPCAOCTAaBAT B CTBIIKUTC Ha IIpoleca. B 3aBucumoct ot PEIICHUETO HA YUYaCTHUIIUTE B
mporieca, kbM ECM aBTOMAaTH3UpaHO Cce 0Tpa3sBaT KpalHUTE PE3yNITaTH.

Mo

Ha NpoMeHuTe
W3Bnu4ade Ha
ChAbPHKAHHE OT y

ECM B

Pona 2

s,

3
BbBEXAaHe Ha

KpUTEpPUM

PruHo Ad-Hoc
cTapTupane

O'[p' 3ABAHE HA
fpomennTe B
~ECM cucTemara

Buanec npoyec
Pans 1

A A

W3ennyane na @}
ChAbPKEHUE NO - x\ o] OTpasssane Ha
onpegenexm '\/ | npomennte
KPUTEPMA  [+eveeeiiiiii s
ABTOMATHYEH
cTapT Ha %

onpeneneHi
nepvoan W3BAMYaHe Ha
ChabpHanue ot
ECM

Cuctema

®urypa 3: PpuHO Wi aBTOMaTU3MPAHO Ch3/IaBAHE HA MPOIIECH 10 YIPABICHUE HA KU3HCHUS [IUKBII
Ha JOKYMEHTHU WJIU ChIbpPKaHUE

H0lelll18tll-le Ha ysaiocmen nozneo 68bpXy 00exkm 6 opzanulauyuima

ABTOPBT pa3riexaa olle eIrH YeCTO CPellaH ClieHapruii 32 KOMOMHHUpaHe Ha CUCTEMH 3a YIIpaBleHHE
Ha ChIbpxkaHue B opranusanusata (ECM) u cuctemu 3a ympapiienue Ha OuszHec rnpouecu (BPM), a
UMEHHO — 33 OCUT'ypsIBaHE Ha ISUIOCTEH TOTJIE BBbPXY JaJeH 00CeKT B opranmzanusara (T.Hap. 360°
View). ToBa Ha mpakTHKa O3Ha4YaBa Ja CE M3MOJ3Ba CHCTeMara 3a OM3HEC IPOIECH, B KOSITO Ja ce
KOMOHMHUpPa MHPOPMAIIUS OT BCUYKH CBbP3aHU CUCTEMH B OPraHU3aIUATa, KOUTO IaBaT JaHHU 32 aJICH
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o6exr, BrmrountenHo 1 ECM cucremara, OT KOSITO J1a Ce U3BJIEKaT BCHYKH JIOKYMEHTH U Chbp)KaHUE,
CBBp3aHO ¢ To3u 00ekT. Cien chOMpaHe Ha BCHUKH JaHHM T€ C€ NMPEIOCTaBAT HAa €IHO MACTO (B
CTBITKUTE Ha MPOIIECUTE Ha OPraHU3aIMsITa) Ha IOTPEOUTENUTE, KOUTO TPsIOBa Ja pasmojaraT ¢ Ta3u
nH(bopMAaIus.

Karo 3akmioueHue Ha M3JI0KEHOTO MOXE J1a CE€ Kake, Ye KOMOMHUPAHETO Ha TEXHOJIOTHHTE 3a
ynpasiieHHe Ha Om3Hec mpouecu (BPM) u texnomoruute 3a ynpasieHue Ha chabpkanue (ECM) B
OpraHu3alMsATa € Bb3MOXHO B Pa3IMYHU BAPHAHTH, KOUTO MOXKE J1a IOBEAT JI0 CHHEPTHUYCH e)EKT OT
ynotpebata uMm. B cienBamm pa3paboTku aBTOPBT MMa HMHTEpeC Aa NPOIBDKU Ja aHaIu3upa
BB3MOXXHOCTHTE 32 KOMOWMHHpaHe Ha TEXHOJOTMM 3a JWTUTATU3alisd H aBTOMAaTH3alHsi B
OpraHu3alyATa B JPYTH Bb3MOKHH BapHaHTH M KOMOMHAIMY 32 MIOCTUTaHE Ha OIIE MO-TOJISM e(eKT.
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TEOPETUYHMU ACIIEKTH HA CTATUCTUYECKUSA AHAJIN3 HA
HECTPYKTYPUPAHU JAHHU OT YATBOTOBE 3A
YCBBBPUHIEHCTBAHE HA KIIMEHTCKOTO ITPEXKUBABAHE

Theoretical aspects of statistical analysis of unstructured data from chatbots for
improving customer experience

Buasina Fonemonal
e-mail: bilvana.goleshova@unwe.bg'

AOcTpaKT

B Onewnusa oueumanusupan césam eOHa om KOMRIOWbPHUME NPOSPaMU, KOAMO Cnecmsigd MHO20
gpeme U ycuaus KaKkmo Ha nompebumenume, maka u Ha Komnanuume e wamoéoma. Toil ynecusasa
00CydHc8anemo Ha KIUeHmu upe3 agmomamu3ayis u, eOH0BPEeMeHHO ¢ Mosa, 2eHepupa 2oasam obem
BUCOKOPA3ZMEPHU, HECMPYKMYPUparu mexcmosu oannu. Hacmoswuam ookiad uma 3a yen 0a cvsoaoe
meopemuyHa U MemoooI02U4ecka pamKa 3a CIMAamucmuyecku aHaiu3 Ha paszosopume 6 4yamoom
yamoee, Kamo npeobpazyea HeCMPYKMYpUpanus OUaioe 6 CIMamucmuyecku UsMepuMy 6eIUdUHU 3d
HyJcOume Ha UKOHOMuYeckus ananus. Toll Kamo mpaouyuoHHume CMAamucmuyecku Memoou He ca
00CMAmvyHU 34 U3BIUYAHE HA UKOHOMUYECKA OYeHKA Om MAKbe Mmun MmeKcm 3a nooobpsseane Ha
HaYuHa, No KOUmMo ce 0OCIyHceam KiueHmume, ce NPULONCU NOOX00, KOUMO ce oKycupa 6bpxy
VCbELPUIEHCMBAHU Memoou 3a obpabomka Ha ecmecmeen e3ux (NLP) kamo: moxenuzayus,
Jemamuzayus, cmon OyMu, 6eKMOpU3AYyUsl, AHAIU3 HA HACMPOCHUSMA U MeMAMUYHO MOOeIUpaHe.
TIpunoosicu ce u cmamucmuka 3a u3gIUYAHE HA U300U U 3AKTIOYEHUS U NPOSHO3HU MOOeNU, 3a 04 ce
pasbepe 0anu npomMsIHama 8 4Hamooma HAaUCMuHd 600U 00 YO0BIeMBOPAsAHe Ha nompebumenume u 0a
ce npocHo3upa Kax uje 6voe 8 bvoewe. /lade ce ceemIURa U 8bPXY MOBA KAK AHANU3A HA MAKUEA OAHHU
n0006pABA KNUEHMCKOMO U3HCUBABAHE.

Haxpas ce oocmuena 0o 3axnwouenuemo, ue yeima Ha OOKIAOA € HANBAHO usnviHend. Tou
nPeoCmasy HylCHUIM meopemuder (pyHOamenm Kamo noKasa 6pb3Kama Mexicoy CImamucmuyeckusm
AHAMU3 HA e3UKOBU OAHHU U 6b3MOICHOCMIMA 30 83eMAHEe HA UH@DOPMUPAHU PeuleHuss, KOUmo
VCHBLPULIEHCMEAN  NOMPEOUMENCKOMO NPENHCUBABAHE, YBEeNUYABAm KIUCHMCKAMA JOSIHOCI U
nodobpseam npoyecume.

Abstract

In today's digitalized world, one of the computer systems that saves a lot of time and effort for
both users and the company is the chatbot. It facilitates customer service through automation and at
the same time creates a large volume of high-dimensional, unstructured text data. This report aims to
create a theoretical and methodological framework for statistical analysis of chatbot conversations by
transforming unstructured dialogue into statistically measurable quantities for the needs of economic
analysis. Since traditional statistical methods are not sufficient to extract economic value from this type
of text to improve the way customers are served, an approach was applied that focuses on advanced
natural language processing (NLP) methods such as: tokenization, lemmatization, stop words,
vectorization, sentiment analysis, and thematic modeling. Inferential statistics and predictive models
were also applied to understand whether the change in the chatbot really leads to user satisfaction and
to predict how it will be in the future. It also sheds light on how analyzing such data improves the
customer experience.

! IToxropant, xarenpa ,,CTaTHCTUKA U UKOHOMETpUs®, daxynter ,,[IpuiokHa uHPOPMATAKA U CTATHCTHKA®,
YHHUBEpCUTET 32 HALMOHAIHO U CBETOBHO CTOIIAHCTBO

PhD student, Department of Statistics and Econometrics, Faculty of Applied Informatics and Statistics, University
of National and World Economy
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Finally, it was concluded that the purpose of the report was fully fulfilled. It presented the
necessary theoretical foundation by showing the connection between the statistical analysis of linguistic
data and the ability to make informed decisions that enhance the user experience, increase customer
loyalty and improve processes.

KiroyoBu 1yMu: HECTPYKTYpUPAHHU TaHHHU, CTATHCTUYCCKH aHAJIN3, YaTOOT, KITUSHTCKO MPEKHUBSIBAHE
JEL: C45, C55, D91, M31

BnBenenne

C HampeIBaHETO Ha TEXHOJOTHHUTE C€ yJIECHH U HAYHHBT, 110 KOMNTO OpraHu3anuure B cpepara Ha
oOciayxBaHe Ha KIHMEHTH B3aUMOJEHCTBAT ChC cBouTe moTpeOuTenn. OOpabOTBaikM MUIHOHH
pPa3roBOpH €XKEIHEBHO, YaTOOTOBETE IEHEPUPAT OTPOMHHU KOJUYECTBA HECTPYKTYPHPAHH TEKCTOBU
naHHu non gopmara Ha nuanor. To3u BHI JaHHHM ca OC3IEHHH, HO CKPUTH. be3lleHHU ca, 3aIlioTo
M3/1aBaT €MOITUUTE, )KEeTaHUATa M OOJKUTE Ha MOTpeOuTeNnuTe, OnarogapeHne Ha KOETO KOMITAHUUTE
UMaT BBH3MOKHOCT Ha pa3depar HYXKIUTe UM M Ja YCHBBPIICHCTBAT KIUCHTCKOTO TMPEKUBSIBAHE.
ChIIeBpeMEHHO ¢a U3BECTHU KaTO CKPHUTH, 3aII[0TO TCOPETUUHUTE aCIIEKTH Ha €(PEKTHBHOTO M3BJIMYAHE
Ha 3HaHUE OT TAX OCTaBa NPEIU3BUKATEICTBO. TpajUlIMOHHUTE CTATUCTUYECKH METOIU Ca Ch3AaACHU
3a paboTa ChC CTPYKTYPHUpPAaHU KOJMYECTBCHHTE JAaHHHW M M3MHUTBAT 3aTPyIHEHUS IMPH CpellaTra CheC
CJIIOKHUS W HECTPYKTYPHUPAH €CTECTBEH e3uK. [lopaan ToBa HACTOSIIHAT JOKJIA] MMa 3a Iel Ja Cce
MPEACTaBAT TEOPETUYHUTE OCHOBH M METOJOJIOTHH 332 CTATUCTHUYECKH aHAIU3 HA HECTPYKTYpUpaHU
4aTOOT MaHHU ¢ (OKYC BbPXY YCHBBPIICHCTBAHETO HA KIIMEHTCKOTO MPEKUBIBAHE.

TeopeTHYHN OCHOBH HA M3CJICIBAHETO
1. [Ilpezcneo na numepamypama no memama

3HAUUTEIHO HapacTBalaTa ynorpeba Ha 4YaTOOTOBE M KIIOYOBAaTa PO HAa aHajW3a Ha
HECTPYKTYpUPAaHU JaHHW, TEHEPUPAHH OT Te3W CHCTEMH, 3a ONTHUMH3UpPaHE Ha KIUEHTCKOTO
MPEKHUBSIBAHE, Ca BOJEINA TEMa, KOATO HaMHpa CHUJICH OT3BYK B ChBPEMCHHATA HAyYHA JIUTEpaTypa.
JlokazarencTBo 3a ManabHOCTTa M BaXKHOCTTA Ha 4aTboTa B cepata Ha OOCIy)KBaHE Ha KIIMCHTH Ca
nmoxiaaute Ha Juniper Research, konTo mocodBar, de 4aTOOTOBETE e CIIESCTAT MUJHUAPIN J0JIapy Ha
WHAyCTpHUATa U 1e oO0paborBaT Ham 50% OT BCHYKM KOMYHHKAIIMHM B €JICKTPOHHATA THPTrOBHS JIO
cpelaTa Ha JeCETHUIICTUETO.

B exHo oT cBOMTE M3CIEABAHMS CBBP3aHO C TOJICMHTE JMAHHU OBJITapCcKUAT aBTOp Dimitrova V.
(2025) uzpazsiBa MHEHHE, Y€ TOBA, KOSTO € M3MEPHMO H KIACU(PHUIIMPYyEeMO MOXKeE 1a ce mpeoOpa3ysa B
JIAHHY | Y€ B IOBEUETO CIIyYau JAHHUTE Ce ChbOUpaT, 00padoTBAT M aHAIM3HUPAT C HIISATA I CE ITOI00pU
pa3dupaHeTo Ha ompeleNieHa cucTeMa. 1e3d HEHHM TBBPJCHUS BaXkaT C IbJIHA CHJIA OTHOCHO
W3BJIMYAHETO, 00pabOTBAaHETO W aHAlM3a Ha HECTPYKTYPUPaHU JaHHU OT 4aTOOTOBE, C IeN Ja ce
o100pH crcTeMaTa, a TOBa Jia JOBEJC U 10 YChBBPIICHCTBAHE Ha KIIMEHTCKOTO M3KUBSBAHE.

HacrosmmusT npernen Ha quTepaTypaTta pa3miiexia TeMara 1pe3 morjieaa Ha U3CiIeOBaTelluTe B
TPU OCHOBHU HAIPaBJICHUS:

» KJIHMeHTCKOTO Mpe)XUBsABaHE W 4aTOOT B3aUMOICHCTBHS

OcHoBoMoNaramny ca TBbpACHHUATA 3a MoTpeduTenckoro npexussiane Ha Verhoef, P. C. (2009) u
Lemon, K. N. & Verhoef (2016). Copen Verhoef, P. C. (2009) To e msmocreH, B3auMOCBBP3aH
MOJIX0J1, KOMTO ce hopMHUpa HE CaMo OT TUPEKTHUTE B3aMMOCHCTBUS 110 BpeMe Ha MOKYIKaTa, HO U OT
WHIAPEKTHUTE B3aUMOJICHCTBHSI, KATO BKIIFOYBAa KOTHUTUBHH, EMOITMOHAITHH, TTOBEJICHYCCKH, CCTUBHU
W COIMamHU peaknuu Ha kimeHTa. [lo-kbcHO Lemon, K. N & Verhoef, P. C. (2016) crurar no
3aKJIFOUYCHUETO, Y€ YaTOOThT € CaMO €JHa TOYKa Ha KOHTAKT, KOATO TPsAOBa J1a Obae 0e3mpoOIeMHO
yIpaBiisiBaHA ¥ WHTETPHPAHA B ISUIOTO MBbTYBaHE HA KIIMEHTA, 3a JIa C€ TOCTHUTHE IOJIOXKHUTEITHO
MIPEIKUBSIBAHE.

Ocnosen m3Box na Gnewuch, U., Morana, S., & Maedche, A. (2017) e, ue ycnexbT Ha
4aTOOTOBETE B OOCITY’)KBAHETO Ha KIIMEHTH 3aBUCH OT TOYHUS OaTaHC MEXAY €(PeKTHBHOCT 1 COITHATHU
YMEHHSI, KAKTO ¥ OT TOYHOTO MM IMO3UIIMOHUPAHE CIPSMO THTIA 3asBKa.
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Chung, M., Ko, E., Joung, H., & Kim, S. J. (2020) cbuio B3umar oTHOIICHHE 110 BBIIPOCA
CMSATAMKH, Y TU3aHHBT U XapaKTEPUCTUKUTE HAa 4aTOOTa OKa3BaT BIMSHUC BBPXY YIOBIECTBOPESHOCTTA
1 HaMEpEeHUATA 332 OBJICIO ITOBSJICHUE Ha MOTPEOUTEIHTE.

» O0paboTka Ha ECTECTBCH €3UK B aHAIN3a Ha 9aTOOT JAaHHU

IMosunmsra na Jurafsky, D., & Martin, J. H. (2023) otHoCHO 06paboTKaTa Ha €CTECTBEH €3UK B
aHanm3a Ha 4aTOOT JaHHW € cieqHaTa: ECTeCTBEHWST €3WK IPEeNOCTaBs OCHOBHUTE METOIU U
WHCTPYMEHTH 3a TPEBpbBIIaHE HAa HECTPYKTYpPHpPAHWUTE TEKCTOBH IAaHHW, TCHEPHUPAaHU OT 4YaTOOT
B3aMMOJICHCTBUATA, B CTPYKTypHpaHa, MPHWIOKUMa UH(POPMAIKs, KaTo MO3BOJIsIBA HA CUCTEMHUTE Ja
pa3bupar, UHTEPHPETUPAT U KIACU(PHUIMpPAT HAMEPCHHMATAa Ha KIUCHTA, YyBCTBaTa M TEMHTE Ha
JUCKYCHATA, C [IeJT ONTUMH3UpPaHe Ha KIIMEHTCKOTO MpeXuBsIBaHe. ToBa, KOETO MO3BOJSABA HA YaTOOT
JIAaHHWUTE Ja ObJIaT aHAJIM3UPAHH U NIPEBbPHATH B CTpaTermyecka HHpopMaus e, 4e OarogapeHue Ha
€CTECTBEHHUS €3UK Ce pa30upa 1eiTa Ha KIIMEHTa, HaMEPEHUATA U UyBCTBATa MY .

JlBa aprymenta Ha Pang, B., & Lee, L. (2008) u Liu, B. (2020) kM aHanu3za Ha 4aT0OT JaHHU
ce GoKycupar BbpXY aHaJM3a Ha HACTPOCHHATA M (DAKTOJIOIMYHOTO MU3BJIMYAHE HA 3HAHUS OT TEKCT.
Ocnosroro muenne Ha Pang, B., & Lee, L. (2008) e, ue NLP Moxe cucTeMaTHyHO 1a KJIacH(pUIEpa
1 U3BIHYA CyOEKTHBHA MH(OPMAIHS OT TEKCT, KaTO OMpEels Nali U3pa3eHOTO MHEHHETO B 4aTOOT
pasroBOp ¢ IOJIOKUTEIIHO, OTPHIATEIIHO WM HEYTpajdHO, KaKTO M KakBa € CHJlaTa Ha TOBa
orpeaeneHoTo 9yBcTBO. Liu, B. (2020) koHCcTaTHpa, 9e 00paboTKaTa Ha €CTECTBEH €3HK € He3aMeHIMa
3a W3BIMYAHETO HA JIETAINIHO 3HAHWE OT 4YaTOOT pPa3rOBOPUTE, Ype3 TEXHHKH KaTo aHalW3 Ha
HACTPOCHHMATA M M3BJIMYAaHE HA MHEHHUS, KOSTO I03BOJISBa Ha OW3Heca Ja HACHTUDUIMpA H
KOJIMYECTBEHO J1a U3MEPH HE caMO OOIIOTO HACTPOCHHUE Ha KIIMEHTA, HO M KOM KOHKPETHH aCIICKTH Ha
YCIIYTHUTE WU TPOyKTUTE MPEIU3BUKBAT TE3H PEAKIIHH.

IMocnennara Te3a, KOATO ce pasriiena mo Berpoca ¢ Ha Adamopoulou, E., & Moussiades, L.
(2020). TBbpaAT, ye Ype3 KOMIIOHEHTHUTE CH 3a pa3OMpaHe W TCHEPHpPAHE ECTCCTBEHUST €3UK €
TEXHOJIOTHYHUAT CTHI0, KOWTO OIpeneis THMa, PYHKIMOHATTHOCTTA U CIOXKHOCTTAa Ha BCEKH 4aTOOT,
KaTo 10 TO3M HAYMH BJIMSIC BbPXY Kau€CTBOTO M KOJUYECTBOTO HA JaHHUTE, KOMTO MOraT Ja ObaaT
aHaAJIM3MPaHH 3a MMOI00PABaHE Ha KIIMEHTCKOTO MPEKUBSIBAHE.

» CTaTHCTHYECKHM U MAIMHHOOOYJYaBAaly MOIXO/IU 3a aHAJIN3 Ha HECTPYKTYPHPAHU TaHHH

[IpeBpbIaHeTO HA CBOOOJICH, CIIOBECEH TEKCT B CTPYKTYpHpaHa (opma Mo3BOJIsIBA H3IOJI3BAHETO
Ha CTaTUCTHYECKH METOAM U aITOPUTMH 332 MAIIMHHO 00ydeHne

Tewpaenuero na Creswell, J. W., & Plano Clark, V. L. (2017), otHacsio ce 10 Ha4MHBT, 1O
KOWTO MaITMHHOOOYYaBaIIUTe TOIXO0IN TPsiOBa Aa ObAaT KOMOMHUPAHH B U3CICABAHE 3a MOCTUTaHE
Ha T0-e(DEeKTUBHHU pe3yNTaTH € CIEAHOTO: Hall-CHITHOTO W W3Yeprare;iHO pa30HpaHe Ha CMECEHH
SIBJICHUS, KAaTO KIMEHTCKOTO IMPEKUBSBAHE C YaTOOTOBE, C€ MOCTUTa 4pe3 IMpHjaraHe Ha CMECEHU
METOJH, MPH KOUTO KOJMYECTBEHUTE M KAYECTBEHHWTE IOAXOIW C€ OOEAWHABAT, AHAIM3UPAT H
WHTETPHUPAT B PAMKUTE HA €IHO MPOYYBAHE.

HabmronaBa ce cxo/JCTBO B TBBPJCHUSTA Ha pa3rielaHaTa JHTEpParypa, KOeTO JaBa CTaOWIIHO
OCHOBAHHE 3a U3BBPIIBAHE HA TSCOPETHYHO U3CIICIBAHE 110 TeMaTa B HACTOAIIMAT fAokiaa. CTaHa SCHO,
Ye yCIEeNHOTO (PYHKIIMOHUPaHEe Ha YaTOOTOBETE 3aBHCH OT OasiaHca MEXYy €)EeKTHBHOCT M COIMATHA
KOMYHHKAIHA, KaKTO U OT TEXHUS AU3aiH U BH3ACHCTBUE BHPXY YIOBIETBOPEHOCTTA HA KIMEHTA.

EnuaonymHo € MHEeHHeTOo, ye 00pa0oTKaTa Ha €CTECTBCH €3UK € KIF0UOBa TEXHOJIOTHS, KOSTO
MO3BOJISIBA HECTPYKTYpPHUPAaHWTE TEKCTOBH MJaHHW OT dYarOoT B3auMOJEHCTBHS Ja Obaar
TparcpopMHUpaHH B CTPYKTYPHUPaHHU (CHC CTPATETHYECKH MPUIOKIMa WH(GOPMAIW), KOETO BOIH 10
MPUJIATaHETO Ha CTAaTHCTUYCCKH W MAlTMHHOOOYYaBallld METOAM. TEXHOJOTHATa JaBa Bh3MOXKHOCT
CUCTEMHTE Ja UHTEPIPETUPAT HAMEPECHUATA, CMOIIUUTE U TEMHUTE Ha KIMEHTCKUTE ChOOIICHUS, KOSTO
€ OT ChHIIECTBEHO 3HAYEHHE 3a ONTHMH3MpaHe Ha KIMEHTCKOTO MpexuBsiBaHe. Haii-mbaHOTO M
e()eKTUBHO pa30MpaHEe Ha CIIOXHH SBJICHHUS KaTO KJIMEHTCKOTO INPEKHBSIBAHE CE IMOCTHUTA 4Ype3
WHTETPUPAHETO HA KOJIMYSCTBCHH M KAYECTBEHU ITOJX0M B PAMKUTE Ha €IHO ISUIOCTHO M3CIICABAHE,
KaTo 3a IIeNITa MOTaT JIa C€ M3MO0I3BAaT CMECEHNUTE METOTH.

2. Teopemuuna pamka

TeopernuHata paMKa B HAacTOALIOTO H3CJIeABaHe OOXBalla BaXKHM W OCHOBOMOJNAramid 3a
paspaboTKaTa IMOHATHS, KOUTO CeaBa 1a ObIaT pa3sCHECHU:
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» UYarbora ¢ codTyepHO MPUIOKCHUE, 0a3MpPaHO HA M3KYCTBEH HMHTEIEKT, KOCTO CHMYJIHpa
YOBECIIKH pa3roBop. Toi KOMYHHKHpPA C TIOTPEOMTEIIUTE Ype3 TEKCTOBU WITH TJIACOBH METOJIH,
U3II0JI3BAKY 00pab0TKa Ha €CTECTBEH €3HK, C IIeJl pa30upaHe HaMEPCHUATA HA MOTPEOUTEIIS
U MPEJOCTaBsHE Ha aBTOMATU3UPAHKU OTTOBOPH MITH M3ITBJIHSABAHE HaA 3a/Ia4uH.

» Kiumenrtckoro MPSKUBABAHE NPCACTABJIABA CbBKYIIHOCTTAa OT BCUYKU BB3NPUATHA, CMOIUU U
OIICHKH, KOUTO €AWH KJIIMCHT q)OpMI/Ipa C AJaZiIcHa MapKa WM KOMIIAHU OT IIbPBOHAYAIHUA UM
KOHTAKT J0 CJ'Ie,Z[HpOI[a)K6CHOTO 06CJ'Iy>KBaH€.

» HecTtpykTypupaHuTe JaHHU ca JaHHH, KOUTO HAMAT MPEABAPUTEIHO JeUHUpPaAHA CTPYKTYpa,
KOETO 'l [TPaBU TPYHH 3a ChXpaHEeHue, 00paboTKa U aHaJIH3.

Cnen xato ce W3SICHUXAa OCHOBHUTE TIOHSATHS - 4YarTOOT, KJIMEHTCKO IIPE)KUBABAHE U
HECTPYKTYPUPAHHU JIaHHH, BEUe € BB3MOXXHO Ja C€ IIPEACTaBM HA4YMHBT, 110 KONTO HAcTosIaTa
TEOPETHYHA paMKa Cbhbu€TaBa TE3M €IIEMEHTH, CTPYKTYpUpallKd aHainu3a B TPU OCHOBHH,
B3aUMOCBBP3aHU 00J1aCTH, 8 IMEHHO: CTAaTHCTUYECKH aHAJIM3 Ha HECTPYKTYPHPaHU JaHHH, 00paboTKa
Ha CTECTBEH €3UK U YIIPABJICHHUE HA KIIMEHTCKOTO MPEXKUBSBAHE.

TeopeTHuHaTa OCHOBA 3a CTATUCTUYCCKUS aHAN3 HA HECTPYKTYPUPAaHW JaHHU ce Oasupa Ha
TEKCTOB aHajm3. TEeKCTOBHMAT aHaIM3 € IPOIIEC Ha U3BJINYAHE Ha CKPUTA HH(POPMAITUSI OT TEKCT, KOETO
I03BOJIsIBA TIOCIIEIBAIIA CTATHCTHYECKA 00pa0bOTKa (PErPECHOHEH aHAIIN3).

OcHoBHata 11e7 Ha 00pa0oTKaTa Ha €CTECTBEH €3HK € Jia JaJic Bhb3MOKHOCT Ha KOMITIOTPUTE Ja
pa3bupar, HHTEpIPETHUpPAT U TeHEPUPAT YOBEUIKH €3HK 10 cMHucieH HaunH. NLP e MHOro BaxkHa 3a
aHaliM3a Ha HECTPYKTypHUpaHH AaHHH. B TO3M OOKian TOH BKIIOYBa mpeaBapuTenHa o0paboTka,
KOJIMYECTBEHO TMPE/ICTaBsHE, AaHATN3 Ha HACTPOCHHUATA U TEMATHYHO MOJICIUPAHE.

VYnpaBieHHeTo Ha KIMEHTCKOTO TNPEKHBSBaHE OOXBallla EMOIMOHAIHHUTE, KOTHUTUBHUTE U
MOBEJCHYECKUTE PEaKIMU Ha KIMEHTa KbM B3aUMOACHCTBHETO C HaleHa Mapka. OIeHsBa ce upes
MeTpuku kato ynosiaerBopeHocT (CSAT), nmosutHocT (NPS) n ycunust Ha kimuenTa (CES) u kak Te ce
BJIMSIAT OT KA4ECTBOTO Ha 00cyxBaHe. OT MOBEIEHYECKUTE aCIIEKTH ce BKIIFOUBA TOBA KaK EMOIIUHTE,
HECUTYPHOCTTA U OYaKBAHUATA Ha KIMEHTA, U3Pa3eHH B 4aTa, BIMSAT HA OBJIEIIOTO My HKOHOMHYECKO
nmopegeHre. MHOTro € BaXHa M KOHLENTyalu3alusATa Ha YCIEIIEH pasroBOp (pemeH mpolieM,
YIOBIICTBOPCHHE).

MeTomoJi0orusi 3a CTATHCTHYECKH aHAJIN3 HA 4aTdoT JaHHHU

MeTtoonorusTa 3a CTATHCTUYCCKH aHATU3 HA 4aTOOT JAHHUTE € CHCTEMAaTH3UPaH MPOIEC, KOWTO
npeBphia HeoOpabOTEeHUTE MOTPEOMTENICKM JHUANO03U B IOJIE3HU 3aKIIOYCHUS, HEOOXOJUMH 32
mojo0psiBaHE Ha TOTPEOWTENICKOTO HMIKUBSBaHE B darOora. [locTHraHeTo 1O II€NTa H3WCKBA
MIPEMUHABAHETO IPE3 CICAHUTE CTaIlu:

1. Emanu na noozomoeka Ha oannume
» IlpenBaputenna o0pa0boTKa Ha 4aTOOT JaHHH

ToBa e IEPBUST €Tl IPH aHAJIN3 HA JIAHHK Ha Pa3roBopu chOUpaHu oT 4aTdoT. MesTa e cypoBure
4aTOOT Pa3roBOPH JIa c€ TpaHC(HOPMHUPAT B CTAHAAPTU3UPAH MACHUB OT JaHHU, TOTOB 32 CTATUCTUYCCKU
aHanu3 (Hamp. 3a M3YHCISABAHE HAa YECTOTH, aHAIM3 Ha TeMaTWKara WIH OIICHKa Ha
YIOBIIETBOPEHOCTTA). 3a IIEIITa;

1) IIpaBu ce TokeHm3aiws. TOKeHH3aUUsITa € pa3/ielisHe Ha TEKCTa OT JAMAJIOra Ha TO-MalIKd
CMHCJIOBH €JJMHUIIN IT0 M3BECTHH KAaTO TOKECHH, T.€. LM pa3roBop ce pa3OuBa Ha OTICITHH
aymu win ¢pasu. Toa e HEOOXOIMMO, 3aIOTO CTATUCTUYECKUAT aHAIU3 CE HyXKJae OT Opoi
CpellaHus Ha OTJCIHU IyMH WK (pa3u U He MOXKe J1a pabOTH C LIEJIU U3PCUCHUSL.

2) IlIpemaxsar ce crom qymu. CTON AYMUTE Ca 4Y€CTO CPEIaHu, HO HeMH()OPMATUBHU JTYMHU, KOUTO
YeCTO MOTPEOUTENIUTE W3IOJ3BAaT B 4YaTa Karto: ,,c°, ,,Ha“, ,,BY, ,u* W ap. Te c HUIIO HE
JMOTIPUHACAT 3a CMHUCHJIa Ha CHOOIIEHHUETO WM 3a CTaTHCTHYeCKHus aHamm3. C TAXHOTO
mpeMaxBaHe c€ MPEeAOTBpaTsBa JOMHHHPAHETO HAa TE3U AYMH B YECTOTHHS aHaIu3 U Ce

HaMaJjsiBa o0eMa Ha JaHHUTE.

3) MUszewpmiBa ce sematusanus. ToBa € MpoleC HAa MPEBPBIIAHE HA TyMHUTE B TAXHATAa OCHOBHA
¢opma, mo m3BecTHa KaTo Jiema. Mmesdta e AyMH ¢ elIHAaKbB CMHUCHI Jla ce OpOsAT 3aeIHO
(Hammpumep ToBOpsi, TOBOPHX, TOBOPHLIT).
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Te3u eranu mo npeaBapruTCIHA 06pa60TKa Ha JAaHHUTC € MPEACTABCH BU3yaJlHO C IMOMOIITA Ha
CJICAHATa qJuarpama:

« Training data generator
~ Pre-procesing
Training templates. > (generation)
v
®
Training examples
B v . NLP mogel
=
(tokenizer, featurizer) | Intent classifier Intent: affirm
E— ]

Wzroununu: ,, Intersog (2023-2024)
@urypa 1: ,, [IpenBapurenna 00paboTka Ha 4aTOOT JAHHU

» KonuuecTBeHo mpescTaBsHe (BEKTOpHU3aIUs) Ha 4aTOOT TaHHN

Cren nmpenBaputenHara 00padoTKa € He0OX0MMO JYMHTE Ja c€ MPEBhPHAT B YHCIIOBU CTOWHOCTH,
C IS yJIECHSIBAHE Ha MO-HATATHIIHUA aHaIu3. MI3BeCTHU TEXHUKH 32 TOBA Ca:

1) Bag-of-Words u3BeTHa Ha OBJITapcKu KaTo TOpOa C IyMH Ch3/1aBa PSUYHUK OT BCHUKH YHUKATHU
IyMH B JaHHUTE, KaTO OpOM KOJIKO ITBTH CE Cpellla OpeieieHa JyMa B JaJJeHO ChOOICHNE

2) TF-IDF (Term Frequency-Inverse Document Frequency) Ha Obarapcku 4ecToTa Ha TEpMHUHA -
o0OpaTHa yecToTa Ha JOKYMEHTa OCBEH YeCcTOTaTa Ha AyMara B IaJCHO ChOOLICHHE, OTYUTA U
KOJIKO psiIKa € Ta3d AyMma B menus HaOop oT maHHH. C KOETO JaBa MO-TOJsMa TEXECT Ha
crienu(UIHUTE, BAKHUTE JTyMU B TEKCT.

3) Word2Vec (Word to Vector) iy BEKTOp Ha IyMH yJIaBsi CEMAaHTHYHUTE BPB3KU U ITO3BOJISIBA
KOJIMYECTBEHH omeparuy. Hanpumep kpanuua - )keHa, IpUHIL - MBX.

4) BERT Embeddings (Bidirectional Encoder Representations from Transformers), B mpeBon
JIBYIIOCOYHH TMPEJCTABSIHUS Ha SHKOZEpa OT TPaHCPOPMBbPH HaH-TOYHO MPUXBAIA HIOAHCUTE
1 KOHTEKCTa B CIOXXHHUTE 4aTOOT pa3roBopH. EnHa M cblla JymMa MMa pa3iuyueH BEKTOp B
3aBHCUMOCT OT HEHHOTO 3HAYE€HUE B KOHKPETHOTO H3pEUCHHE.

3a mo-sicHa npeacrtaBa Ha YUTATCIIA NOATOTBUTCIHUAT C€Tall € MPCACTABCH B O606H_[CH BU,
BU3YAJIHO Ha CJICABAIaTa jyarpama:

Transforming Raw Text to Model-Ready Data

Text
=
Vectorization ‘Q

Named Entity
Recognition

Part-of-Speech
Tagging

Lemmatization

Stopword
Removal

Tokenization @6

Text Cleaning

Wstounuiu: ,, Chaitanya Sawant, (2025),
®urypa 2: ,,Etanu Ha moAroToBKa Ha TaHHUTE™

2. Onucamenna cmamucmuka Ha 4amoom OaHHU

OrnrcarenHaTa CTaTHCTHKA Ha 9aTOOT TaHHMU € TIPOIIeC 1Mo ChOMpaHe, 0000IIaBaHe U IPEICTaBsIHE
Ha KJIFOUOBH ITOKA3aTENH OT TE3H JIaHHH, C Il Ja ce pa3bepe KakBo ce ciiyuBa ¢ nmorpedurenute. bes
Jla IPEJICTaBAT CI0XHH U3BOIM M TPOTHO3H J1aBa 0000IIeHa KapTHHA 332 €)EKTUBHOCT, 32 TIOBEJICHUETO
Ha MOTPEOUTEITUTE U KbJC UMa HYXJIa OT IOJJIOOpEHUE.
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» YecToTeH aHAIM3 HA YaTOOT JAHHU

ITpouec Ha U30posiBaHe, HA TOBA KOJKO YECTO C€ CPelaT KOHKPETHU eJIEMEHTHU B 1ajieH Habop OT
nanHd. [Ipu 4aTOOTOBETE YECTOTHHAT aHAIM3 C€ M3BBPIIBA BHPXY IOYHCTCHH M TOKCHU3UPAHH
TEKCTOBE, KOUTO OOMEHAT WH(pOpMalus MEXKAYy MOTpeOuTenss M CUCTeMaTa, KakTo W BBPXY
MeTaJaHHUTE (BPEMETO HY)KHO 3a OTroBop). Mesita e na ce OTKpUAT YeCTO Cpelianu JyMHU WiH $pasy,
KOHTO J]a pasKpHsT MPEANOYUTAHUATA Ha TIOTPEOUTENNTE, C LIeN J1a Ce ONTUMH3UpA CaMusl 4aTOoT, 3a
Jla ce YCHBBPIICHCTBA KIMEHTCKOTO MPEKHUBSBAHE.

1) Yecrora Ha HOTPEOUTEIICKUTE HAMEPEHHUS

ToBa e aHamM3 Ha HAW-4eCTO CpeIlaHWUTe HYXAW Ha TOTPEOWTENss, W3BECTHA METPHKA B
CTaTHCTUKaTa KaTo Mofia (Hai-uecTo cpemarta Tema). OOMKHOBEHO H3MeEpBa 3alll0 MOTPeOUTENs
3aroyBa pasroBOp, KOETO IO3BOJISIBA HA €KWMa Ja MpHOpUTH3HMpa momoOpeHusta. YecroraTa Ha
NOTPEOUTENICKM HaMepeHHe ce MpeAcTaBs TabmuuHo. Tabnumata € ¢ KaTeropuyd M MpPOICHTH Ha
CHOTBETHHU Pa3roBOPH MOMAJAIIU B OTTOBapAINATa UM KaTETOPHS.

2) YecroTa Ha KIIFOYOBH TyMHU

Omnpeienst KOM CMUCITIOBU JyMH € cpeniaT Haii-4ecTo B MOTPEOUTEICKUTE YaT Pa3roBOpH Ciie]] KaTo
ca mpeMaxHaTH CTOII TyMHUTe, 3a KOUTO Ce CIIOMEHa Mo-rope B pa3padotkara. OcBeH ToBa ¢ Metona TF-
IDF ce naBa mo-rojsma TeXeCT Ha HAUCTHHA Ba)KHUTE [yMH OT pa3roBopa. Llenta Ha To3u aHanus3 € aa
UICHTH(PHUIIUPAT HEOYaKBAaHU TEMH WJIM HSKaKBU TPOIYCKH B 00y4eHueTo Ha yarbor. Yecrorara Ha
TE3U TyMHU OOMKHOBEHO C€ MPEJCTaBs CIUCHhYHO (ITbPBUTE 15 TyMu Hanpumep) WK ¢ 00J1a1u OT TyMH.

3) UectoTa Ha IHTHINATA HA Pa3TOBOPA

N3cnensa KoM ca Hali-4eCTO CPEIIAHNUTE ITBTHUILNA U IIOCIEI0BATEIHOCT OT CTBIIKU IIPEIU PA3TOBOPBT
Ja O'bJie 3aBBPIICH WK MPEXBBPIICH KbM YOBEK (BBIIPOC OT KIHEHTA - OTTOBOP OT nmoTtpedurens). [To
TO3W HAYMH Pa3KpuBa Hee()eKTUBHM MOMEHTH WIN OBroBe B JIOTMKaTa Ha yaTOoTta. Pesynrarute ce
MpeacTaBAT ¢ momomTa Ha Sankey auarpama mnu Matpuua. Sankey auarpamarta mpociielsBa Kak
NOTpeOUTENNTE TPEMHIHABAT MPE3 PA3ITUIHU KaTETOPHU BBIIPOCH U ICHCTBHSI B Pa3roBOpUTE ¢ 4aTdOTA.

> PasnpeneneHue Ha IBbJDKMHATA HA Pa3roBopa ¥ BPEMETO 32 PEaKIMs

I/I3B’LpHIBa CC, 3a Ja OLCHHU e(l)CKTI/IBHOCTTa Ha CHUCTEMATAa M Ka4C€CTBOTO Ha HOTp€6I/ITCJ'ICKOTO
U3KUBIBaHE. 3a ejiTa B CTaTUCTUKATa CE€ U3IO0JI3BaT HEHTPpAJIHATa TCHACHIIUA U BaprualusTa.

1) Pa3npe;[eneHHe Ha ObJDKWHATA Ha pasroBopa

JbmxuHaTta Ha pa3roBopa ce U3MepBa OOMKHOBEHO KaTO OOLIUs Opoil ChOOILEHHS - PETIHKH,
pa3MEeHEeHHN MeX Ty OTpeOuTelNs 1 poOOTa B pAMKHUTE Ha €IIMH 4YaT pa3roBop. LlenTpannara TeHaeHIMs
IIOKa3Ba KOJIKO CHOOILEHMS CPEAHO ca HEOOXOAMMH 3a IPUKIIOYBAHE HA €UH Pa3roBOp, KaTo ce
MpearovYnTa HUCKaTa CpeAHa CTOMHOCT, 3allOTO MOKa3Ba OBP30 M JUPEKTHO paspellaBaHe Ha
mpobnema. BucokaTta Mmoxe Ja 03HauaBa, 4e 4aTOOTHT HE pa3Oupa BegHara ppnpoca. Obaue B ciayydai,
Yye cpeJHaTa CTOMHOCT € MHOI'O II0-BHCOKa OT MEAMAHHATa, CTaBa sICHO, Y€ MMa MajJbK Opoil MHOro
IOBITH U CIIOKHH Pa3rOBOPU, KOUTO M3KPHUBSBAT CpeAHOTO. CTaHAApTHOTO OTKIOHEHHE, OT CBOS
CTpaHa, MOKa3Ba KOJKO CHJIHO CE€ Pa3jnyaBaT OTACIHUTE Pa3rOBOPH OT CPEAHUS OpOH pEeIUTHUKH.
BucokoTO CcTaHAapTHO OTKJIOHEHME IIOKa3Ba HEMOCIEA0BATENHOCT, YaTOOTHT MOXE Ja € MHOIO
e(eKTUBEH 3a PYTHHHH BBIPOCH, HO MHOTO Hee(EeKTHBEH 3a CIOKHH WIM HOBH TEMH U Ta3n
HeeeKTUBHOCT TPsiOBa /1a ce MOIPaBH.

2) PasmpeneneHue Ha BpEMETO 3a peaKiys

Bpemero 3a peaknms u3MepBa 3aKbCHEHHETO MEXKIY W3MPAIIAHETO Ha IOTPEOUTEICKOTO
CHhOOIIIEHUE W TCHEPUPAHETO Ha OTrOBOp OT 4yatdoTa. TO BU3yalnM3upa HUBOTO Ha TEXHUYECKA
MIPOU3BOJUTEIHOCT U TOTPESOUTENICKO M3kKUBsBaHe. lleHTpanHata TEHICHIMS M3MEpBa BPEMETO B
MIJIHCEKYHIH WITH CEKYH/IM, KOeTO OTHEMa Ha 4aTtboTa Ja oTroBopu. To TpsiOBa na Oblie HICKO, 3a 1a
¢ eekTuBHO. Upe3 CTaHIapTHOTO OTKJIOHEHHUE CE Pa3KpUBa HECTAOMITHOCT B crcTeMa Ha 4aTooT. [Ipu
MOJIO’KEHUE, B KOETO CPETHOTO BPEME € HUCKO, TOJIIMOTO CTaHJapTHO OTKJIOHCHHUE MOKAa3Ba, Y€ YacT
OT IOTPEOUTENUTE TOydaBaT MHOTO 0aBeH OTTOBOp. ToBa MOXe /1a Ce CITydH IPU CHITHO HaTOBapBaHe.

3. Memoou 3a ananu3z Ha cbOBPICAHUEMO HA OAHHU OM Yambooma

To3u Tum Monmenu WMaT 3ajadara Ja HM3BICKAT MOJCIH, TEHICHLMH M CHIISCTBEHO BakKHA
uHQOpMaIs OT TEKCTOBUTE AMAIO3U MEXKIy MoTpedurenure u podora, ¢ uaesTa Ja ce momodpu
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KIIMCHTCKOTO MNPCIKUBABAHEC. OcHOBHHTE MCTOJHU 3a aHAJIM3 HA CbABPIKAHUCTO HaA qaT0oT JaHHHU CC
OCHOBaBAaT Ha O6p8.60TKaTa Ha €CTCCTBCH C3MK U CJIICABA da 6’B,Z[8.T pas3riieaaHnu.

» TemaTuuHO MOJETMpPaHE HAa YaTOOT JaHHU

TemaTu4HOTO MOJIETUpaHe ce (POKYCHpa BbPXY HAMUPAHETO Ha JIATCHTHU TEMH B TOJISIM HabOp OT
TEKCTOBM JaHHM OT 4arOor, Oe3 mpemBapurenHo jaebuHUpaHH Karteropur. ToBa momara 3a
NPUOPUTH3MPAHE aKTYAIM3AlMUTE HA CHABPKAHUETO M MONOOpsBaHE Ha KOHKPETHH OTTOBOPU Ha
poboTa.

M3BecTHH OAXOAM 3a OCBIIECTBSIBAHE HA TO3U METOJ Ca:
1) LDA (Latent Dirichlet Allocation) nnu JlatenTHO pasnpenencaue Ha Jupuxie

ToBa e aropuThM, KOHTO MpHEMa, Y€ BCEKH 4aT-pa3roBOp € KOMOMHAIMS OT HAKOJIKO TEMH, a IIbK
BCSIKA TeMa € KOMOWHamus OT TOKeHH. M HacTOSMIMAT BBIPOC € KAaKBO BCBHIIHOCT TPaBH TOBA
pasnpezaerncHue B yaTooTa? To mpeMuHaBa Npe3 BCHYKK JyMHU B pa3roBopa M BKapBa BCSKa AyMa KbM
ciydaiiHo u3bpana ot Hero Tema. Cnes TOBa 3amoyBa J1a Ipepasriiexja BKapaHUTe AyMH, KaTO ThPCH
110-100p0 pasnpeiesieHue, ¢ 1iell 1a HallacHE Taka JlyMUTe 110 TEMUTE, Y€ J1a CTaHe sICHO 3alll0 CE BIXK AT
TOYHO ONpEACNCHN JYMH, TPYIIUPAHA B TOYHO OIpe/esieHH pa3roBopu. Hampumep auanor B 4atGoT
ChIbprKallla TOMKa, BOJICHOOI U KOII € CIIOPTHA, 3aTOBa MECTEHETO Ha TO3HU Pa3roBOp B pasien ,,CriopT
yBeJIMYaBa JIOTHKaTa Ha Iisy1aTa ciucTeMa 3a pasnpeaencHue. Maesra e Taka MolydeHUTe TEMH Aa ca
SCHU Y CMHCJICHH 32 aHAJIU3aTopa.

2) NMF (Non-Negative Matrix Factorization), B mnpeBoy HeorpumarenHa MaTpuvHa
(hakTopu3anusa

To3u noaxox pasznara rojsiMata MaTpulla Ha JyMHTE Ha JIBE MO-MaJKA MATPHIH, 33 TO-JECHO
HHTCPIPETUPAHEC. HonyanaT CC ABC MaTpUIM: €JHATa ITOKa3Ba Ba>)KHOCTTA Ha BCAKA TEMa B CbOTBECTCH
pasroBop, a JApyrara - BAKHOCTTA Ha BCSKa AyMa B JajicHa Tema. BaxkHo e ma ce oTOenexu, 4e To3u
AITOPUTHM HM3MCKBA BCHYKH YKCJIa J1a Ca HEOTPUIATEIHHU, 3a JIJa MOXE TOJy4YCHHUTE TEMHU Ja ca
aJMTHUBHU U JICCHH 3a pa30oupaHe.

» AmnHanu3 Ha HacTpoeHusATa (Sentiment Analysis)

[IpaBu ce, 3a Aa ce ompeaeny eMOIMOHAIHATA Hariaca Ha MOTPeOUTENsl B OMPEAeTIeH J4aTooT -
pasroBop (IMO3UTHBHA, HEyTpayiHa, HeratuBHa). lleaTa € Obp30 ma ce MACHTU(UIUMPAT HUBATa Ha
YIOBIIETBOPEHOCT | JIa JaJie IPHOPUTET Ha MPOOIeMHUTE, KOUTO POOOTHT HE € YCIISUT J1a Pa3peliu.

JIBa ca mogxoaMTe 32 CCHTUMEHT aHajn3, 8 IMEHHO:
1) Jlexkcukamau moaxonu (Lexicon-Based)

To3u MeTon pa3unTa Ha MPEABAPUTEIHO Ch3aICHU PSYHHUIIN OT JYMHU, KOUTO Ca Pa3zciicHH B JIBE
KaTerOpUM - MO3UTUBHU U HETAaTUBHHU. BCEKW PEUHMK CHABbpPKA CIHHCHK OT JYMH M AacOIHUAIMH C
OIICHKH 3a HacTpoeHue. Hampumep ,,rpumbop™ - 0, ,,onuteH* - (+2), ,,HeomuTeH - (-2). AnropuThMa
CKaHUpa ChOOIIEHUETO HA KIMEHTA, CJIe]l TOBa ChbOMpa OLIEHKUTE OT HACTPOCHHSTA Ha BCAKA JyMa U TH
CYMHpa WU OCPE/IHSBA, C 11eJ1 J]a U3YKHCIH 00IIOTO HACTPOSHHUE Ha IIENHUs Pa3roBop.

2) Iloaxomu Ga3upanu Ha MamHHO oO0y4yenue (Machine Learning)

[Ipu yarGoTOBETE TE3U MOAXOAM CE W3IOJ3BAT 32 KIACHU(UIMPAHE, PErPECUsi U MPOTHO3UPAHE.
To3u monen umsmon3Ba oOyueHu TexHuku (katro Hawmsen beiic, SVM, Deep Learning), xouto ce
MpuJIarar 3a pa3OupaHe Ha TO-CII0KHHA €3WKOBH CTPYKTypu. PaboTu xaTo mbpBO ce oOydaBa BHPXY
rojisM Ha0Op OT JaHHU OT Pa3roBOpPU, KOMTO BEYE Ca OTOCNsA3aHU OT XOpa KaTo ,,IIO3UTHUBHU,
,,HEYTpaJIHU U ,,HeraTUBHU . Toil ce HayuaBa HE CaMO OT OTACIHUTE TyMH, a OT OCIEAOBATEIHOCTUTE
OT OyMH U ISUTOCTHHUS KOHTEKCT Ha M3peUYeHHeTo. Taka, KoraTo MOJENBT BHIH HOBO CHOOIIEHHE OT
4yaTOOTa, IpUjIara Be4e HayuYeHUTE MOJIENH, 3a Ja MPeICKaxe ¢ MaKCHMaTHAa TOYHOCT KaKBO € 00II0TO
HacTpoeHne. BaxxHo e ;ma ce oTOernexu, ue 3a pasjiuka OT JEKCHKaJHWUTE MOAXOIH, Te3H pa3dompar
capKa3MHu.

4. Cmamucmuka 3a u3600u U 3aKa1I04YeHU U RPOCHOCHIUYHU MOOEU 3d Yamoom OaHHU
> CraTuCTHKA 33 U3BOIU U 3aKIIOUYEHHUS

CratucTukara 3a U3BOJM M 3aKJIIOYEHHS € MHOTO Ba)KHA IPH aHAIM3a Ha 9aTOOT JaHHH, 3alI0TO
MO3BOJISIBA /1a CE NpaBAT JOCTOBEPHM M3BOAM M 3aKIIOUEHHUs 3a IslaTa HoTpeduTencka 0Oasa,
OCHOBaBalKH ce Ha JJaHHU OT U3BaJKa (0OOMKHOBEHO TOBa ca OOMKHOBEH IIEPHOJ, IPyTa pa3roBopu). Ts
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HAXBBPIS 0000IIeHATa KAPTUHA, KOSTO MPEACTaBs ONMUCATEIHATA CTATHCTUKA U 1aBa B3MOXHOCT Jia
ce pasbepe, Janu MpoMsHATa B 4aTOOTa HAWCTHHA BOJM JIO YJOBJCTBOPSABAaHE Ha MOTpPeOUTEIHTE.
Heo0xoaumo e /1a ce HanpaBu CISTHOTO:

1) TectBaHne Ha eEeKTHBHOCTTA

Ilenta e na ce mpoBepH Jallki MHOBAIMKTE B JM3aiiHa HA JUANIOTa, BbB (PYHKIMOHATHOCTTA WU
aJropuThMa 3a pa30UpaHe Ha €CTECTBEH €3HMK BOJAT JI0 CTATUCTHYECKO 3HAYMMO 0100peHue. 3a 1a ce
JIOCTUTHE JI0 Lienta ce mpaBu A/B TecTBaHe, KOeTO BKIIIOYBA XHM-KBajpaT TecT W t - TecT. Upes
CpaBHEHHE MEXy CTapaTa ¥ HOBaTa BEpCHUs Ha 4aTOOT rpyma ¢ XH-KBaJpaT TeCTa Ce B3eMa pellicHHE,
JIAJIA Ca YCIICIIHO Pa3pellcHN 3allMTBAHUATA B YaTa, a ¢ IOMOIITa Ha t - TeCTa CPSIHUAT PSUTUHT Ha
YAOBJCTBOPEHOCT M BPEMETO 3a pa3pelliaBaHe Ha Mpo0iieMa Ha KIIMEHTA. Y IOBJIICTBOPEHOCTTA Ha
KIMEHTa C€ TPEJCTaBs C IMOMOINTAa HA JOBEPUTEIHM HHTEPBAIM, 3a Jla CC HAMpPaBU HAJCKIHO
3aKITIOYCHUE 32 IsU1aTa MoTpeduTencka 6asa.

2) OmenHka Ha 00BPKBAHETO

OHGHHB& CC KaKBO BLSHeﬁCTBHG HMa BbPXY KIIMCHTA 06’LpKBaH€TO Ha yaTOoTta. KoraTo He pa361/1pa
U MIPCXBBPJIA 3allMTBAHUATA KbM ArCHT. Topa ce IpaBy C MOMOIITA HA KOPCIAIIUOHCH U PCIrPECUOHCH
aHaJInu3.

» IIporHOCTHYHHU MOJIEITH

3a/:[aana Ha OTPOTrHOCTUYHUTE MOACIN 3a 4aTOOT JaHHU € Oa NPCACKAKE 6’LI[CH_[OTO KIIMCHTCKO
YAOBJICTBOPCHUEC UJIM PHUCKaA OT HCYCIICUICH pa3roBOpP, Bb3 OCHOBA HA TCKYIIU WJIN UCTOPUYCCKU JaHHU
OT AHAJIO3MH. ToBa momara Ha cHcTeMara Ja B3EMC IMPCABAPUTCIIHU MCPKU B p€alHO BPEME, MPCIu
KJIIMCHTA Ja OCTaHC HCOOBOJICH.

prmaraT CC pa3IMYHU TCXHUKHU OT MAIIMHHOTO 06yquHe " CTaTUCTHUKATA 3a MPCABMIKIAHEC Ha
pe3yiTtaTta OT 4aTOOT - pasrosopa.

1) Perpecuonen ananu3 (Regression Analysis)

Perpecnonnus aHanmu3 momara 3a yCTaHOBSIBaHE Ha KOJMYECTBEHA BPB3Ka MEXIY XapaKTEPUCTHKUTE
Ha pa3roBopa M CTEMEHTa Ha YAOBJIETBOPEHOCT. 3a aHANM3a CE M3IOJ3BAaT IMPOMEHIMBU KaTo Opoit
ChOOLICHNUS IPeu pa3pelIaBaHe Ha mpodiiemMa, BpeMe 3a peakuus Ha po0oTta, Opoit 00bpKBaHUSL.

2) Amnanu3 Ha ToHaTHOCTTA (Sentiment Analysis)

M3non3Ba ce 3a HEMPEKHCHATO OIICHSIBAaHE HA EMOIMOHATHOTO CHCTOSHHE HAa KIMEHTAa KaTo
KJacuUIpa BCAKO CHOOIICHUE KATO IMOJIOKHUTEIHO, HEYTPaaHO, OTPHUIATETHO. B ciywaii, ue ce
BJIOIIA TOHAJTHOCTTA, PUCKBT OT HEYCIICHICH Pa3roBOp C€ IMOBHUIABAa W MOXE Ja C€ JOCTHUTHE IO
HEYIOBJIETBOPCHOCT Ha KJIMeHTA. [loxomuTe 3a TO3M THIT aHAIHM3 CE pasriienaxa B MoAToYKa ,,MeToau
3a aHAJIM3 HAa ChABPIKAHUETO Ha JaHHU OT 4aTOOTAa™ M HAMA Ja ce 0OpbIa OTHOBO BHUMAaHUE BHPXY
TSX.

3) /wbpBera Ha pemienusaTa u ciydaitau ropu (Decision Trees & Random Forests)

Wznon3BaT ce mpu HENWHEWHW JaHHW, KaTO Ch3/JaBaT MOpEIuIla OT IMpaBwia, C IbPBOBUIHA
CTPYKTypa, 3a JIOCTHTAaHETO Ha JIOCTOBEPHU MPOTHO3U. Hampumep mpu MOJIOKUTENICH TOH, BpeMe 3a
peakiusi Ha poOora oT 1 cekyHma, Opoil ChoOILIEHMS 3 ce MPOrHO3Mpa 3a BHUCOKA KIHMEHTCKA
YJIOBIIETBOPEHOCT.

4) Amnanmms Ha BpemeBH penoBe (Time Series Analysis)

[Ipunara ce 3a mporHo3upaHe Ha KOJUYECTBEH 00EM OT JIaHHU BBB BPEMETO. AHATU3UPANKH
UCTOPUYECKU BPEMEBHU PeJl MPOTHO3MpPA 3a TCHCHIIMATA Ha Pa3BUTHUE, CE30HHOCT, IIUKINYHOCT. Taka
MIpeBIKIA OpOst Ha Pa3rOBOPUTE, KOUTO I MPUCTUTHAT B OBACIIETO, KOETO ITOMara 3a ONTHMHA3HPAHE
HAa pa3npezielICHUETO Ha PECyPCHTE.

IIpuiio:keHne HA aHAJM3a Ha YAaTOOT JAaHHU 32 YChbBbPUIEHCTBAHE HA KJIMEHTCKOTO
npe:xuBsiBaHe

1. Knuenmcku mpyonocmu

TemaTH4uHOTO MOAENMpPaHE W aHaIW3a Ha HACTPOCHHETO HMAT 3ajadata JAa pasKpusT
CHIbP)KAaHUETO M EMOLMOHATIHHSA 3apsAT Ha MOTPEOUTENICKOTO 3alUTBaHE, C KOETO ce WACHTH(UIUpAT
MTOBTAPAIIH ce MpoOiieMr W 00JIacTH 3a yChBBpIIeHCTBaHE. HampuMep ako mo-roisiM Opod OT yaT
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pasroBOpHTE CHABPKAT TEMa ,,Ipelika‘, ,,He Mora Jia Bis3a®, ,,po0iieM ¢ maposara’“, ¢ TeMaTUIHOTO
MOJIETTUpaHe CHCTeMaTa aBTOMAaTHYHO OTKPHBA, Y€ MMa MpoOIeM ¢ JOCThIIAa W IO Omperelis Karo
KIIUEHTCKA TPYJAHOCT. AKO ITbK MMa BPBIIaHE HA MPOAYKT M TEMATHUYHOTO MOJACIUpPAaHE B KOMOUHAITUS
ChC CEHTUMEHT aHaJIM3a OTYETaT BUCOK MPOIICHT OTPHIIATEICH EMOIIMOHAJICH TOH Ha MOTpeOuTeNs, ce
KOHCTaTHpa, 4e MPOLECHT IO BPBINAHE € CII0KEH U 0aBEeH - OTHOBO KJIIMEHTCKA TPYIHOCT.
2. Ilooobpaeane na ouanozoeume 63aumMoOelicCmeus
C mnomomra Ha CTaTUCTUYECKUTE METOAU Ce HU3MepBa e(EKTUBHOCTTA Ha 4YarboTa U ce
naeHTH(GHUIIpaT MecTaTa KbIETO TOH ce mpoBais. [[0-BUCOKHAT MPONEHT Ha HE YCHEeBaeMOCT Ha
poboTa 11a pazdepe HaMEepPEHUETO Ha OTPEOUTENIs, CUTHAIIM3HMPA, Y€ MOJIENIa HE € JIOCTaThYHO 00yUeH
Jla pa3dupa eCTECTBCHUAT €3MK. T€3W NMpOBaIM ca NMPUYHMHA 3a 000TaTABAHETO HA TPECHUPOBBUHUTE
JTAaHHW Ha po0oTa 1 100aBsiHE HA HOBH CHHOHUMH, C IIEJT 1a C€ YBEJIMYH TOYHOCTTA Ha OTTOBOpHUTE. AKO
ITBK OTIpeZIeTIeHa TeMa BOJIH JI0 TIOCTOSIHHO MPEXBHPISHE KbM areHT, 03HauaBa 4e JOTuKaTa Ha poboTa
WM OTIOBOPBT II0 Ta3W T€Ma HE ca JIOCTAThYHU M ¢ HeoOXoaumo na ce unrerpupa API (Application
Programming Interface, B mpeBoj nmporpaMeH HHTEpQEc 3a MPUIOKEHH ) 32 AUPEKTHO W3BIMIAHE HA
rH(pOpMAaIUs U per3upaHe Ha OTTOBOPA Ha poboTa.
3. Ilepconanuzupano u npeocKkazyemo ooCayrHceane

C moMmolITa Ha KIBCTCPHUSAT aHAIU3 MOXKE Ja Ce CerMEHTHpAT KIHUCHTUTE CIOPEXI TAXHOTO
MOBE/ICHUE W HYXIU Pa3KpUTH B 4YaT pasroBopa. Hampumep B rpymm kato ,,JIosuTHUM KiIMeHTH,
,,]1po0IeMHH KITMEHTH , WK bK ,,TH(opMarimonnu kiueHTr . Ciie KaTo ce uACHTU(UIUpa rpymaTa,
poOOTHT MOXKE Ja TPETOCTaBH MEPCOHATM3UPAHN OTTOBOPH OITIe B HAYAJIOTO HA pa3roBopa. Hampumep,
aKo KIMEHTUTE OT rpymnara Ha ,,MHQOPMAIMOHHHUTE , 9YeCTO MHUTAT 32 MPOMOIIMH, POOOTa MOXKE aa
M3MPEBAPH HYKIUTE UM KaTO MPEIII0KHU TPOMOIIUS IIPENU TOTPEOUTEIS 1a € IIOIUTA, C KOETO Ch37aBa
MOJIO’KUTEITHO KIIMEHTCKO MPEKUBSIBAHE.

IIpeau3BukaTescTBa U ObIENIN HACOKH NPHU AHAJIM3Aa HA YATOOT JAHHU

1. Ilpeoussuxamencmea

» MeToIoNnoryH TPETU3BUKATEIICTBA

To3u TUI IPEIN3BUKATEICTBA Ca HACOUYEHH KbM pa3OHMpaHEeTO Ha €CTECTBEHHUS €3MK U paboTara ¢
rOJIeMHU ¥ HECTPYKTYPHPAHU JTaHHH.

1) OO6paboTkaTa Ha capKa3bM, KAproH U HEICHOTH B KOHTEKCTA

Ha cuctemute 3a aHajaM3 Ha HACTPOCHHUETO UM € TPYIHO Jia Pa3MO3HABAT, KOTATO MOJOKUTEITHU
JTyMU C€ M3II0JI3BAT B HETaTHBEH CMUCHII. 3aTPYAHSBAT CE U KOTATO KIMEHTUTE U3IOI3BAT ChKpaIeHNS,
E€MOTHKOHHU WJIM JKaproH. 3a Jla Morar Jia aHAJU3UpaT TaKHBa € HEOOXOIUMO Ja OBJaT OOydYeHH C
peamucTHYHd AaHHU (¢ BKIroueH mym). Omle eIHO TNPEeAU3BUKATEICTBO € pa30HpaHeTo Ha
MECTOMMEHHUSI U TIpenparku. Jlurcara Ha ToBa pa3dupaHe BOAH A0 TEMATHYHU TPEIIKH.

2) MaiabupyeMocT npu 00padoTKaTa Ha rojeMHu 00EMH OT JTaHHU

CH0XHUTE METOIH KAaTO IBIOOUYNHHO 00yUueHHe, 00paboTKa Ha ECTECTBEH €3UK, KITbCTEPEH aHATN3
W3UCKBAT CWJIHA pa3mpe/IenTelIHa H3YUCIUTENHA Cpelia, 3a Ja ce mpuioxkar. [Ipomecute TpsOBa na ca
ONITUMH3HMPAHU 33 CKOPOCT U aBTOMATHU3UPAHH, 32 JIa CE TIOJTyYH aHaJIM3 B PEATHO BpeMe, KOMTO € BasKeH
3a CBOEBPEMEHHA PEAKIIUH TIPU TPOOIIEMH.

3) IIpoGiieM ¢ Ka4eCcTBOTO HA JAHHUTE

HeoOxomumu ca cTporu mporiecu 3a IpeABapHTENHa 00paboTKa Ha JaHHUTE, ThH KaTo Te ca
HECTAHAAPTU3UPAHU U IIyMHH (IIpeMaxBaHE HAa CUMBOJIM, JyOJa)KH, MOMBJIBAHE HA JIMIICBAIIA
CTOHHOCTH).

» 3aKOHOJATEIHU aCTIEeKTH

AHamuM3bT Ha 4YaTOOT JaHHM BKIIOYBA JIMYHA, YYBCTBHTEIHA W EMOIIMOHAJIHO HAaTOBapeHa
uH(OpMAITHUS 33 KITHCHTUTE, 38 TOBA TPIOBA Ja Ce CIa3Ba OOIIUAT PErJaMeHT 3a 3al[UTa Ha TaHHUTE Ha
EC. Taka nsiMa J1a ce HapyniaBa HEMPUKOCHOBEHOCTTA ¥ JIMYHHUS )KHBOT Ha MOTPEOUTETHTE.

2. bwoewu nacoku

» Heo0x0auMo € J1a ce HHTerprpa reHepaTHBEeH U3KYCTBeH HHTENEKT (I"0JIeMU €3MKOBH MOJICITH )

B aHaJIM3a Ha 4aTOOT Pa3roBOPH M YCHBBPIICHCTBAHETO HA KITMEHTCKOTO MPEKHUBSBAHE.

[oneMuTe €3MKOBH MOJIEIIM MOTAT JIa U3BBPIIBAT MHOTO TIO-TOYEH U SICEH aHAJIN3 Ha HACTPOCHHETO,
KaKTO W TEeMAaTUYHO MOJICIHpaHe OT OOWYaiHWTEe anropuTMu. Te Morat Ha 0000IIaBaT ABITH
PasroBOPH, KOUTO CJIe] TOBA J1a OBJAT CTATUCTUYCCKH aHaau3upanu. OCBEH TOBA MMAT BH3MOKHOCTH
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Jla KOHCTaTHpaT Habop OT MPOBAJIM Ha 4aTOOTA M JIa MPEATIOKAT MO TOOPH U TOYHU KOHTEKCTYalTHH
OTroBOpH 3a 00y4eHHETOo Ha poOoTa. ["onemMuTe €3MKOBU MOCIH YMESAT 1a UACHTU(DHIUPAT IIPOITYCKH,
aHaAJTM3UPANKHU XIIISIM HETATUBHY Pa3roBopa M Ja MpejJiokaT MPOMEHH B €3MKa U [TPaBUiaTa.

» B Obpeme 4aTOOT JaHHNTE ]a c€ KOMOMHHUPAT ChC CTPYKTYPHPAHU JaHHU OT APYTH H3TOYHHUIIN
(ucTopus Ha TOKYIIKUTE, IMOCETEHH CTPAaHMIM Ha yeOcailiTa, YecToTa Ha W3IOJI3BaHE Ha
MIPUIIOKEHHUETO).

ToBa mo3BoisiBa J1a ce HampaBU KIBCTEPEH aHAIM3 KAaTo ce MACHTH(UIMPAT MpoOseMHTe U

KOpellalliuTe MEXIy MOBEICHHETO Ha MNOTPeOMTENUTE OHJIAH W HyKAaTa OT MNOMJIPHKKA Ha
cucTeMaTa.

3akiroueHue

HacrosmusaT 1okmax 00CTOMHO M3CIeBa TEOPSTUIHNTE aCIIEKTH Ha CTATHCTHUECKUAT aHAIHU3 Ha
HECTPYKTYPHpaHH JaHHH OT 4aTOOT Pa3roBOPH, ¢ UAEATa Ja CE HAIPABH MOI00pEHHE Ha KIIMEHTCKOTO
MPEKHUBSIBAHE U J]a ce M30erHe TOCTUraHeTo J0 GpycTpalus Ha OTPEOUTeNsI.

[Ipu nperyiena Ha TuTepaTypaTa Ha M3CICABAHETO CE pas3riela TeMaTa Mpe3 Morje/ia Ha pa3ndyHu
M3CIIEZ0BATENN M C€ KOHCTATHpPA TAXHOTO MHEHHE 10 BBIIpoca. B TeopeTHyHaTa paMKa ce 00sSCHM
3HAYCHUETO Ha 0A30BHUTE MOHATHS MO TeMaTa (HeCTPYKTYPUPAHU JaHHH, KIMEHTCKO MPEKUBABAHE U
4aT0OT) M C€ XBBPJIH CBETJIMHA BEPXY HEHHHS 00XBAT, CIIC/ KOETO CE M3JI0KHXa OCHOBHUTE TCOPETUUHHU
MOJIXOIM M3IMOJI3BaHy B aHamu3a. OObpHA ce BHUMaHHUE Ha TpeaBapuTeiHaTa 00paboTka Ha TaHHUTE
(TokeHM3ANMUsA, CTOM TYMH, JIEMATU3AIMsA), KOATO € BaKHA 32 MPEBPBIIAHETO HA HECTPYKTYPUPAHHUS
TEKCT BBB BHJ MOAXOJAIN 3a aHamu3. KbM MOArOTOBKATA, 32 MPEBPBIIAHETO HA JYMHUTE B YHCIOBH
CTOWHOCTH C€ BKJIFOUM U BEKTOPH3AIMATa, KOATO 00XBaHa MeTo 11 KaTo: Bag-of-Words, TF-IDF, BERT
Embeddings u Word2Vec. BriocnencTeue ce mpeacTaBuxa TEXHUKH 332 YECTOTECH aHAJU3 Ha 4aTOOT
JIAHHU U C€ XBBPIIM CBETIMHA BbPXY METOIUTE 3a aHAIM3 Ha ChbPIKAHUETO Ha TaKuBa NaHHUTe. Kakto
CTaHa SICHO, METOJIMTE 3a aHAIM3 HAa ChIbPKAHHETO HAa YaTOOT JaHHU Ca W3KIIOUUTEITHO BAXKHH, 33
W3BJIMYAHETO HAa MOJENH, TCHICHIIMH W CBIIECCTBEHO BaKHA MH(OpPMANHSA OT JAHAIO3UTE MEXKITY
noTpebuTenuTe U podboTa, ¢ UAeATa Ma ce MOJo0pU KIMEHTCKOTO MpEXHBsSBaHEe. TO3HM aHAU3 ce
(dokycupa BBPXY TEXHHKH KAaTO TEMATHYHO MOJICTHpaHe, OJiarofapeHHe Ha KOETO C€ HamHpar
JAaTEHTHH TEMU B TOJIIM HAabOp OT TEKCTOBM MaHHU OT 4aTOOT, 0e3 MpeABapHTENIHO AchUHHPAHU
KaTEerOpHH ¥ aHaJIu3 Ha HACTPOSCHHUETO, C KOHTO C€ OIpe/Ieis eMOIMOHAIHATA Harjlaca Ha MOTPeOUTes
U ce WACHTHU(UIIUPAT HIUBATA HA YJOBICTBOPEHOCT. Ha mocieqHo MACTO ce pasriiesiaxa CTAaTHCTUYCCKU
METOIY 33 aHalu3 Ha M3BOAM M 3aKIOYCHHS M METOAM 3a M3BBPIIBAHETO HA IPOTHO3H.
CTaTUCTHYSCKUTE METOM 3a U3BOM M 3aKIFOUCHHUS ca OT 0COOCHO 3HAUCHHUE 3a aHAJIM34, 3aII0TO JaBaT
BB3MOXHOCT JIa ce Ie(HHNUPA KPACH U JJOCTOBEPEH U3BO/I 3a TOBA, JIAIM TPOMSIHATA B 4aTOOTA HAUCTHHA
BOJIU JI0 YJIOBJIECTBOPSIBAHE HA MOTPEOUTEINTE U BH3 OCHOBA HA TOBA CE MPABIT OBJCIIN MPOTHO3H.
Hakpas B eqHa TouHa ce 00SICHM KaK BCUYKH TE3M TEXHHMKH 33 aHAJIM3 HA JJaHHH OT 4aTOOT TOIPUHACIT
3a OJJOOPSABAHETO HA KIIMEHTCKOTO MPESIKUBSIBAHE.

Crnen xaTo ce MpeAcTaBd HYXHHUAT TeOpeTHUeH (PyHAAMEHT, TOKIAIbT MOKa3a BPh3KaTa MEKIY
CTaTUCTUYECKUAT aHAIN3 Ha €3UKOBH JaHHHU U Bb3MOXKHOCTTA 32 B3eMaHe Ha MH(POPMUPaHH PELICHNUS,
KOMTO TMOA0OpSBAT TOTPEOUTEIICKOTO TMPEKHUBSIBAHE, YBEJIMYaBaT KIMEHTCKAaTa JIOSJIHOCT U
notoOpsBaT mporecure. OT TOBa ciie/iBa, Ye OCTaBEHATa IIe]l, 1 CE MPEACTABAT TEOPETHIHUTE OCHOBH
W METOJOJIOTHH 3a CTaTUCTUYECKH aHajdh3 Ha HECTPYKTYpPHpaHh 4YaTOOT JaHHU C¢ (DOKYC BBPXY
YCBBBPIIEHCTBAHETO Ha KIIMEHTCKOTO NMPEKMBABAHE, € HAIIBJIHO TOCTUTHATA.

OcHoBeH IMPpUHOC Ha OOKJIaJa KbM TCOpPCTUYHATA 0a3a €, 4€ MIpCAcCTaBsa LAJIIOCTCH TCOPCTUKO-
METOAOJOINYCH MOJCI, KOMTO CUCTCMATHU3HPAHO CBBP3BA CTATUCTUYCCKUTC METOAU U 06pa60TKaTa Ha
€CTCCTBCH €3UK C YIIPABJICHHUETO Ha KIIMEHTCKOTO U3KUBSIBAHE.
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SEMANTIC SEARCH BASED ON EMBEDDING MODELS

Vanya Lazarova!
e-mail: vlazarova@unwe.bg

Abstract

In this paper, very briefly the embedding models and the capabilities they provide for semantic search
are introduced. In the paper is also presented the workflow of semantic search and the Semantic search
in SOL database that are extended with data type VECTOR and the operations with vectors. The benefit
for the end user is that he can find relevant documents in his organization's database by comparing
query embeddings and documents.

Key words: LLMs, vector search, vector databases, embedding vectors

JEL: C30

1. Embedding models

The embedding models are kinds of large language models (LLMs) that generate for a given text
(it could be a single sentence, but also could be a business document, journal paper, chapter of book,
and so on) a vector that represents the coordinates of this text in the multidimensional space of the
model.

Models are named ,,language” or ,,linguistic”, but some LLMSs can represent images, audio and video
objects, not only text.

We will consider further exclusively models that represent text.

08 "'I 03 T o1 ] |
&S
) 08 [ 04 T 04 ] |

Embedding Model

Fig. 1. Embedding models can represent different objects — text, audio, video, images

The embedding vectors capture semantic meaning and context through numerical representations of
data. Data with similar semantic meaning have embeddings that are closer together. Embeddings enable
a wide range of applications, including:
1) Search with queries on natural language: Find relevant documents within large databases,
like legal document retrieval or enterprise search, by comparing the embeddings of queries and
documents.
2) Retrieval-Augmented Generation (RAG): Enhance the quality and relevance of generated
text by retrieving and incorporating contextually relevant information into the context of a model.
3) Clustering and Categorization: Group similar texts together, identifying trends and topics

! Nom. a-p kM Kareapa UTK, YHCC, email: vlazarova@unwe.bg
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within your data.

4) Classification: Automatically categorize text based on its content, such as sentiment analysis
or spam detection.

5) Text Similarity: Identify duplicate content, enabling tasks like web page deduplication or
plagiarism detection.

In the paper we will consider the usage of embedding vectors, which can be applied in almost any
information systems of small and middle companies - search in databases with queries on natural
language.

The leaderboard of the site huggingface.co https:/huggingface.co/spaces/mteb/leaderboard (8)
compares 100+ text embedding models across different languages and task types.

In this paper we recommend the multilanguage model of Google, gemini-embedding-exp-03-07. It
generates embedding vectors with the following characteristics:

Dimensionality: Each embedding vector consists of 3,072 dimensions. It allows truncating the
original 3,072-dimensional vectors to a smaller size, enabling a balance between accuracy and
storage efficiency.

Input Token Limit: The model supports input texts up to 8,192 tokens in length.

Multilingual Support: The model supports over 100 languages, making it versatile for various
linguistic applications.

This model is available free through the Gemini API. Details of this embedding model are described
on the Google webpage:
https://developers.googleblog.com/en/gemini-embedding-text-model-now-available-gemini-api/.

2. Semantic search based on embedding models

2.1. Workflow of semantic search

Semantic search is more meaningful than simple keyword search, as it seeks to understand the deeper
meaning and intent behind the query. LLMs make it possible to go beyond keyword matching. The
information about the relationships between words, synonyms, and entities, stored in LLM, allows to
interpreter an user’s request articulated in natural language.

Business and

Unstructured data Embedding models vectorized data

Similarity search Most relevant data

B > @ > B > Q -»> [HE

o Files, documents, e Use commercial or 9 The vectors can be o Search the stored e Return the associated
CLOBs, or BLOBs. open source stored next to vectors for the data from the most
embedding models. the business data. most similar vectors. similar vectors.
Create vectors inside When the data
or outside the changes, the vectors
database. are also changed.
Query embedding Semantic (vector-based) search

Source: https:/www.oracle.com/my/database/ai-vector-search/ (7)

Fig.2. The workflow of vector search
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The process of vector-based semantic search in database has two phases:

Query embedding: The LLM converts the user’s query into an embedding vector, that is a numerical
representation capturing its semantic meaning. If the document is large (e.g. a book), it’s typically
broken into smaller chunks (e.g. chapters), each mapped as a unique point in a high-dimensional vector
space.

Semantic search: The embedding vector of the query is compared to the embedding vectors of the
documents. The documents with the highest similarity score are provided to the user as matching results.

2.2. Semantic search in SQL database

SOL databases supporting VECTOR type and VECTOR INDEX

Since 2023 most SQL servers are extended with data type VECTOR and the operations with vectors.
The vector functions, vector data type and vector indexes, allow developers to perform efficient
searches and analyses on large volumes of vector data.

Embedding models generate typical vectors with 1 536 or 3 072 dimensions.

The embedding model gemini-embedding-exp-03-07 generates vectors with 3 072 dimensions, but
could be truncated to 1 536

Two SQL databases supporting VECTOR type and VECTOR INDEX

data type VECTOR(n) VECTOR
n - dimensions of embedding vectors INDEX
algorithm
Microsoft SQL Server | VECTOR(n) HNSW
2025 n: max 32,768 dimensions

Optimized for vectors to 2 048

vector elements are of FLOAT32

Each row of Embedding column contains an area of
float32

Oracle database 23ai | VECTOR(n,element _type) HNSW
n: max 32 768 dimensions

Optimized for vectors to 4 096

element type : FLOAT32, FLOAT64

Each row of Embedding column contains a
VARBINARY

CREATE table with a column of VECTOR type and a VECTOR INDEX for this column

Microsoft CREATE TABLE Documents (
SQL 2025 Id INT PRIMARY KEY,
Content NVARCHAR(MAX),
Embedding VECTOR(1536)
);
CREATE VECTOR INDEX idx_Documents Embedding
ON Documents (Embedding)
WITH (
DISTANCE FUNCTION ="'COSINE' -- or 'EUCLIDEAN'

);
Oracle CREATE TABLE Documents (
Database Id NUMBER PRIMARY KEY,
23ai Docuntent CLOB,
Embedding VECTOR(1536)
);

CREATE VECTOR INDEX idx_Documents Embedding
ON Documents (Embedding)
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WITH PARAMETERS (
dimensions = 1536,
metric  ='COSINE' --or'L2'

);

The vector search is SQL is performed by operator (vl) <> (v2) or function
VECTOR_DISTANCE(v1,v2, search_mode).

These function and operator are not standard in SQL. The considered SQL databases differ in the way
the choice between exact and approximate search is pointed.

operator (v1) <->(v2) function
VECTOR_DISTANCE(v1,v2,
search mode)
. Microsoft | (v1) <->(v2) search_mode:
SQL 2025 search mode depends on the | COSINE for cosine distance
VECTOR INDEX EUCLIDEAN for Euclidean (L2)
distance
. Oracle (vl) <> (v2) search_mode:
Database 23ai search mode depends on the | COSINE for cosine distance
VECTOR INDEX L2 for Euclidean (L2) distance

In both SQL servers, the approximate search requires two conditions:

1) VECTOR INDEX must be created

2) Inthe SELECT statement, a restriction on the number of the selected rows must be defined:
O TOPn  --in Microsoft SQL 2025
O FIRSTn -- in Oracle Database 23ai

The choice between exact and approximate search is different in these two SQL servers using books
database.

SELECT in Microsoft SQL 2025

-- Exact search: function VECTOR DISTANCE() must be used
SELECT TOP 5 Bookld, Title,

VECTOR DISTANCE ( Book embedding vector, @query vector, 'COSINE') as
Distance
FROM books
ORDER BY Distance;

-- Approximate search: operator <-> must be used.
SELECT TOP 5 Bookld, Title,

FROM books

ORDER BY Book embedding vector <-> @query_vector;

SELECT in Oracle SQL Database 23ai

-- Exact search: In FETCH clause the key word EXACT must be used.
SELECT Bookld, Title,
VECTOR_DISTANCE ( Book embedding_vector, :query vector, COSINE ) as Distance
FROM books
ORDER BY Distance
FETCH EXACT FIRST 5 ;

-- Approximate search: In FETCH clause the key word APPROX must be used.
SELECT Bookld, Title,
VECTOR DISTANCE ( Book embedding vector, :query vector, COSINE ) as Distance
FROM books
ORDER BY Distance

FETCH APPROX FIRSTS;
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3. Conclusion
In the text above, we have indicated a wide range of applications that can use Embeddings. We only
looked at a small part — search with queries on natural language and find relevant documents within
large databases.
There are some concepts used in the code - Euclidean vector distance and Cosine vector distance
- that are not explained in details, but this is beyond the scope of this report. More detailed information
on the matter can be obtained from the article ,,Artificial Intelligence as a Service* (5).
We hope this will be useful for practical developments in the field of artificial intelligence as a service.
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CBbBPEMEHHU AHAJIMTUYHHU INIOAXO/AU 3A OIIEHKA HA
PE3YJITATHUTE OT IMT'MTAJIHU MAPKETUHI' OB KAMITAHNU

Modern Analytical Approaches for Evaluating the Results of Digital Marketing
Campaigns

I'eprana Togoposal,
e-mail: etodorova8ll@email.com’

AOcTpaKT

Pasxooume 3a mapxemune u pexiama HA CbBpeMeHHUmMe KOMNAHUU NPeOCmasnaeam 6ce Nno-201am
npoyenm om oowume onepamuhu cpeocmed. JJuHamuuno pazeusawama ce OUSUManHa cpeoa Hauaza
g3uManemo Ha OBP3U U 6EPHU peuleHUuss NO OMHOUWIeHUe Ha epexmueHocm, 6100xcem U
8b36PAULACMOCTI, KOCTHO NPesPBbUYA USKYCMBEHUS UHMENeKM 8 00ewasay UHCMpyMeHm 3d YnpagieHue
Ha pazxooume. Hacmoswusam ooxnad npedcmass cvepementu nooxXoou 3a OYeHKa Ha pe3yimamume
OM MapKemuH208uUme 0elHOCmU, 8KIIOUUMENHO U3MeP8ane Ha 8b3epbujaemocmma. Mnmenueenmnume
cucmemu  0asam Gvb3MOICHOCH 3d 3A0bIOOHeH aHAU3 C Yel NPAGUIHO pasnpedeieHue Ha
uHgeCmupanume cpeocmsed 3a ONePamueHl U MapKemuHeo8u 0etiHOCmU 6 O100Jcema Ha KoMnaHuume
U NO3601A6AM SICHO O0d Ce ONPeoelu MeiCeCmma HA pasxooume, Om KOUMO Modce Od ce 0YaKed
8b36pPBUACMOCN, 8 KOHMeKcma Ha Orwdxcemupane u uuancos pesyamam. Hznonzeanemo Ha
MOYHUME UHCIPYMEHMU HOONOMA2A 3UMAHEMO HA UHDOPMUPAHU YAPABTIEHCKU PEUEHUS. U MOdCe Od
no00Opu unancosume pe3yimamu Ha KOMRAHUAMA.

Abstract

Marketing and advertising expenses represent an increasingly significant share of companies’ overall
operational budgets. The dynamic digital environment requires quick and accurate decisions regarding
efficiency, budgeting and return on investment, making artificial intelligence a promising tool for cost
management. This paper presents modern approaches to evaluating the results of marketing activities,
including measuring return of investment. Intelligent systems enable in-depth analysis aimed at proper
allocation of marketing and operational funds within corporate budgets and help to clearly determine
which expenses are expected to generate returns in the context of budgeting and financial performance.
The use of appropriate analytical tools supports informed managerial decision-making and can
significantly improve a company’s financial results.

KuarouoBn AYMM: JUTUTAJICH MAaApKETUHI, HW3KYCTBCH HWHTCJICKT, aHaJlu3 Ha e(l)CKTI/IBHOCT,
BB3BPbIIACMOCT, 6IO,E[)KCTI/IpaHC.

JEL: M31, C55, O33

YBoxa

Pazxonure 3a MapKeTHHT U pekiiaMa Ha ChBPEMECHHUTE KOMITAHUM TIPEJICTABIISBAT BCE MO-3HAYUTEIICH
JISUT OT OOIIUTE OTIEPATUBHH CPECTBA, a ePEKTHBHOTO UM YIIPaBJICHUE U3UCKBA aJIAITUBHOCT U Obp3a
peakmus (Radev & Naydenov, 2021). JurutamHata TpancopMmanus MPOMEHs HA4YHWHA, MO KOWTO
OpraHM3allMUTE B3aMMOJACHWCTBAT C TMOTPEOMTENUTE, KAKTO M HauWHA, 10 KOWTO W3MepBar
e(heKTUBHOCTTA Ha CBOMTE MapKETUHTOBH JIeHHOCTHU. B yciioBusiTa Ha OBP3 TEXHOJIOTHYCH HAIIPEIBK
CHIJTHA KOHKYPEHIIHS, HEOOXOJMMOCTTa OT MpEIM3HA OICHKA Ha PE3YJITATUTE OT MapKETHHTOBUTE
KaMITaHuu e mo-roisima oT Besikora (Al Khaldy, Al-Obaydi, & al Shari, 2023).
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B cpBpeMeHHUS TUTKTAJIeH CBSIT MapKETUHIOBUTE KAMIIAHUN IPEMHUHABAT OT KpeaTHBHA AEHHOCT KbM
CTPOTO aHAJMTUYEH IpOLeC, KbAETO MMEHHO JaHHUTE U TAXHATAa MHTEPIpETalus UrpasT pellaBaiia
poisi. OpranuzanuuTe, KOUTO JKeNadT a JOCTUTHAT J0 peleBaHTHA ayAUTOpus, Ja g 3aabpXkar U Ja
M3BJIEKaT MaKCHMaJlHA CTOMHOCT OT Hesl, TpsAOBa Aa HpwiaraT ChbBPEMEHHHM aHAIUTHYHHU MOIXOIH,
KOHUTO J]a U3MepBaT, MPOrHO3UPAT M ONTHMU3HUPAT BCAKA CTHIIKA HA MApKETHHIOBHUS IUIaH. B To3M
KOHTEKCT HHTerpalusTa Ha H3KycTBeH uHTenekT (Al), mammnHOo oOyuenwe u Bl miardopmu
NpEeBpHIIAT MAPKETUHTa B JUCLUIUIMHA, Oa3upaHa Ha JaHHH, a He camo Ha uHTynuus (Kaufmann &
Reinecke, 2025).

Uznonzeanero Ha Al cuctemu 1aBa Bb3MOKHOCT 32 aHAINM3 HA OTPOMHH 00eMH OT Pa3HOPOJTHH JaHHU
— ot ye0 ananu3u, CRM cuctemu, COIUaTHA MPEXHA 1 MOOMITHH MTPUIIOKEHUS — C 1[eJT aBTOMaTHYHO
OTKpHBaHE Ha IIa0JIOHW HAa MOTPEOMTENICKO MOBEACHNUE M MPEMOPbYBAHE HA ONTUMAJHU JCHCTBUS B
MapKeTHHIoBaTa cpelna. Taka KOMIIAaHHUHMTE IMO-0BbpP30 WACHTH(PHUUUpPAT HEePEKTHBHU KaMIIaHWH,
IIPeHacouBaT pa3xOoAUTe CH M TOBMIIABAT BB3BpbIlaeMocTtTa Ha uHBectunuute (ROI) upes
nenenacodeHa ontummsanys (Al Khaldy, Al-Obaydi, & al Shari, 2023).

TeopeanHn OCHOBM HA OLI€CHKAaTAa HA MAPKETHHIOBHUTE pPe3yaTaTH

Ornenkara Ha e(eKTHBHOCTTa HAa MApKETHHTOBUTE JICHHOCTH € CpeJ] Hal-CIIOKHUTE YIPaBICHCKH
3amaun. Knacudeckure mokazatenu karo ROI (Return on Investment), CPA (Cost per Acquisition),
CPL (Cost per Lead) u CLV (Customer Lifetime Value) ciry>kaT KaTo OCHOBHHM HHCTPYMEHTH 3a
u3MepBaHe Ha e€QEeKTUBHOCTTA, HO YECTO HE OTPAa3siBaT IThJIHATA KApTHHA B JWHAMUYHA TUTHTAIHA
cpena (Saura, Palos-Sanchez, & Cerda Suarez, 2017). B qururanaus MapKeTHHT Ce€ TIOSBSIBAT HOBH
MpEeIU3BUKATEICTBA — MHOTOKaHAIHOCT, ()parMEHTHPAHO NOTPEOUTENICKO TIOBEACHHUE, 3aBUCUMOCT OT
AITOPUTMH Ha COIMATHUTE MPEXKU M HEBB3MOXKHOCT 3a TPOCIesiBaHe HA MOTPEOUTEITUTE B PEATHO
BpeMe TMOpajd OTpaHWYEHUs] B OWCKBUTKUTE W pETyJalMUTe 3a 3alldTa Ha JWYHUTE JaHHU
(Panteli¢, 2022; Sholihah et al., 2024). ToBa Hamara KOMOWHHpaHETO Ha KJIacWYeCKH (PUHAHCOBH
MoKa3aTeiy ¢ JaHHU OT yeO, conuannu miatgpopmu, CRM cucremu u BbTpeIIHN (MHAHCOBU OTYETH.
Upes nomobeH moaxoa Moxke a Ob/ie HanpaBeHa MO-TOYHA OIICHKA Ha BIIMSIHUETO Ha MAPKETHHT OBUTE
KaMIIaHUM BBPXY peaHuTe OusHec pesynrtatu (Saura, Palos-Sanchez, & Cerda Suarez, 2017).

C'I)BpeMeHHI/I MMOJAXO0/H 32 aHAJIU3 HA e(l)eKTI/IBHOCTTa

C Pa3BUTUCTO HA TCXHOJIOTUUTC, KOMIIAHUUTC pa3nojarar ¢ roJicMu obemMu JaHHU, KOUTO MPCAO0CTABAT
HOBH BB3MOXXHOCTH 3a aHaJIMU3. Cpe):[ OCHOBHHUTC CbBPEMCHHU NOAXOAU CC OTKPOABAT:

e AHanu3 Ha HpI/I)_'[O6I/IBaH€ Ha HOTpe6I/IT€J'II/I

[IpunobuBaneTo Ha MOTPEOMTENM INPENCTABISBA OCHOBOIOJAral] €JIEMEHT OT CTpaTeruira Ha
JMTHTATHASA MApKETUHT, Thi KaTo ONpeesst OCHOBAaTa Ha ObJEIIaTa aHTAKHUPAHOCT U ABJITOCPOYHATA
croitHocT Ha kimeHtute (Chougala, 2024). To3u ananu3 ce (Gokycupa BbpXYy WACHTH(QHULIUpPAaHE Ha
e(eKTUBHUTE KaHAIM 3a NPHUBIMYAHE HA HOBH INOTpEOWTENHM, OLIEHKAa HA TAXHATa CTOMHOCT H
ONITHMU3ALUs Ha MapKeTHHroBuTe ycuiaus. OCHOBHATa 1€ Ha aHaIM3a Ha NMPHIOOMBAHETO € 1a ce
oTpeieTN KO KaHAIHM M KaMIIaH|H BOJIST 0 Hall-roysiM Opoit kauectBeru nmorpedurenu (Lopez Garcia
et al., 2019). Topa BkiItOYBa M3MEpBaHe Ha KIOUOBH Mokasarenu kato Cost Per Acquisition (CPA),
Customer Acquisition Cost (CAC) m Conversion Rate (CR), kouto maBar wHpOpMAIus 3a
e(eKTUBHOCTTA Ha BCSIKA MAapKETHHIOBAa MHUIMATHBA. IHCTpYMEHTHTE 3a aHAIN3 Ha TPHIO0OMBAHETO
Ha MoTpeduTeny, BrpageHu B miatgopmu kato Google Analytics, Meta Analytics u ap., mpegocTaBst
BBH3MOXHOCT 32 aBTOMAaTUYHO CHOMpaHe, 00paboTKa v BU3yaln3alys Ha JaHHU OT Pa3InYHU KaHAIH.
Upe3 TAX KOMIIAHHUHMTE MOTaT Ja CIeIIT B peajHo BpeMe e(eKTHBHOCTTA Ha KaMIIAHUHTE, Ja
uACHTH(GUIUPAT Hal-yCNEIIHUTE CTpaTerud M Ja NpeAnpHeMaT KOPEKTUBHH ACWCTBHS, KOTraTo
pe3yNTaTUTe HE OTTOBAPAT HA OYaKBAHUATA.
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Sessions by Session primary channel group (Default Channel Group) over time Day
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o 3,335,681 9.306.00 29% 10v3,403.795.25
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Organic Search m16s 1135 1,440,085 (4 3,487.00 (37.4 267%  1ev1,257,547.97
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Paid Social 31s 813 422820 8 463.00 (4.9 0.88% 1ev97315.64
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Referral m16s n.81 317332 1,145.00 (1 4.09% 1ev377.728.03

Queypa 1- Ananusz 3a npuooodusane na nompeoumenu 6 Google Analytics

° Hporﬂosen AaHaJIN3, KONTO H3II0JI3Ba HUCTOPHUYCCKHU JAaHHHW W QAJITOpUTMU 34 MAIIWHHO
06yquHe, 3a J1a NpeaABUIN 6’B,I[€H_[I/I PE3YITATH OT KAMIIAHHUUTC.

[IporHO3HHAT aHATH3 TTO3BOJISBA HA OPTaHU3AMUUTE Ja MPEBIKAAT OBACIIN PE3YITATH U MOBEICHUE
Ha MOTPEOUTENNTE Bh3 OCHOBA Ha HCTOPHUYECKH JIaHHH. B ycloBHsATa HAa TUHAMUYHA TUTUTATHA CPENa,
KBJECTO MOTPEOUTEINTE MPEMHHABAT MPE3 MHOKECTBO TOYKM HA KOHTAKT M KaHAJH, MPOTHO3HHAT
aHaM3 TIomara Ja ce HICHTU(QUOHMpAT TEHICHIWH, KOUTO HE ca BHUAWMU IPU CTaHAAPTHUTE
peTpocniekTHBHM oT4eTd. CBHIMHOCTTa HA MPOTHO3HUS aHAU3 C€ KpHe B W3MOJ3BAHETO Ha
MaTeMaTHYECKH MOJENM W aJrOpPUTMH 332 MAIIMHHO OOy4YeHHe, KOUTO 00paboTBaT royieMu odOeMu
pasHopoaHu AaHHH. Hampumep, upe3 NpOrHO3eH aHaIN3 MapKETHHTOBUAT €KHUIT MOXE Ja MpeIBUAN
KOM NOTpeOMTENn HMMaT BHUCOK PUCK OT OTJIMB Mpe3 CIeIBAllUTe MECend M Ja MpearpueMe
IPEBaHTHBHU JCHCTBYS — HAIIP. HACOUCHN KaMITaHHH 32 3aabpxKane. [I[porHO3HUAT aHAIN3 ce U3M0JI3Ba
1 332 ONTHMU3AMS Ha OIOKETUTE 32 MapKeTUHT. KoMmaHuuTe clieiBa fa afanTupar CBOMTE MOJCITH
Ha TPHUXOAH, 32 J]a OTTOBOPST HA YCIOBHUSATA Ha CpelaTa, KOETO M3UCKBA I'bBKABOCT M JHHAMHUYHA
orneHka Ha MapkermHropure ycuwiaus (Radev & Deyanov, 2023). Upe3 monenupaHe Ha ObaeIu
pe3yaTaTd KOMIAHMUTE MOTAT Ja OMNpeleNisiT KOM KaHAIM M KaMIIaHWUM IIe JOHecaT Hai-BUCOKa
BB3BphIIaeMocT Ha uHBecTHUuHTEe (ROI) M ma mpenacouatr pecypcure OT MO-MaIKO €(eKTUBHH
akTHBHOCTH. OCBEH TOBa aITOPUTMHUTE 3a IPOTHO3UpAHE IO3BOJABAT HWACHTH(HUIMpPAHE HA HOBU
CerMEHTH MOTPeOUTENN, KOUTO UMAT MOTEHIHAN 332 BUCOKA CTOMHOCT, HO HE ca OWIM OTKPHUTHU 4Upe3
TPaJULMOHHU aHATUTHYHH MeTOIU. ToBa moBUIaBa e)eKTUBHOCTTA HA MAPKETUHIOBUTE CTPATETUH U
MoJIKpers B3eMaHeTo Ha ctpateruuecku pemenus (Al Khaldy, Al-Obaydi, & Al Shari, 2023).

200K ACTIVE USERS PER N

Ialitlaat

bd 100K

COUNTRY ~
/\/¥ /\ 50K Bulgaria

L J
24 - 30 Aug vs 25 - 31 Aug
Active users 22,421 1 76.3%

View reports snapshot >

@Queypa 2 - Ilpocnosa 3a bpoil nompebumenu, cbnocmaseHna 6 peaiern 6poi nompeodumenu Ha
yeo catim // Google Analytics
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o KoxopreH aHanu3, KOWTO Tpynupa MOTPEOUTENUTE CIIOPE [TOBEACHUETO UM U MPOCIEsiBa
BB3BPBIAEMOCTTA OT KOHKPETHU KaMITAaHUHU CIIPSAMO OT/IETHUTE CETMEHTH.

Upe3s KOXOPTEH aHAITU3 Ce OI[CHSIBA ITOBEICHUETO HA OTPEOUTEIIUTE BB BPEMETO, 0a3upaHo Ha MOJICITH
Ha 3aJbpXKaHE W aHTAKUPAHOCT. TO3M MOJAXO0 Ce OCHOBAaBa HAa TPyIHpaHe HA MOTPEOUTENH CIIOpPE
OTpEJICNICHN XapaKTEePUCTUKU WM TIEPUOJ] Ha MPHUIOOHMBaHE, CIe] KOETO e MPOCIeNsBa TAXHOTO
MOBEJICHUE B Pa3JIMYHU BpeMeBH HHTepBanu. OCHOBHOTO MPEAMMCTBO HA KOXOPTHHUS aHAIM3 ¢
BB3MOXKHOCTTA JIa C€ UACHTU(DUIUPAT CHICIIUPUIHN TSHICHIIUN, KOUTO OMXa OCTaHAJIN He3a0esI3aHu
B 00mus Hu3 ¢ AaHuu. Toi Mo3BOMABA [a Ce pasrpaHuyarT pa3IHYHH MOJCIH Ha MOBEACHHE U Ja Ce
u3cieqBa Kak pas3iMyHH KaMIIAHUM W MAapKETHHIOBU CTPATETHH BIMSAAT HA AHTQKHPAHOCTTA U
3aIbP)KaHETO Ha OTJACIHHU TPYMU HoTpedbutenu. Hampumep, KOXOPTEH aHAIU3 MOXE Ja MOKaxe, 4e
MOTpeOuTENNTe, MPUAOOUTH Ype3 IUIaTeHa peKiiamMa B COLHAIHH MPEKH, JEMOHCTPHUPAT BHCOKA
AKTUBHOCT TIPE3 MBPBUTE TPH MECela, HO 3HAYUTEIIHO HAMAISIBAT aHTKUPAHOCTTA CH CIICH HISCTHS
Mecell, JOKATO MOTPeOUTENTE, MPUBICUCHH Ype3 OpraHudeH Tpaduk, 3ama3BaT cTaOHIHA AKTUBHOCT
npe3 MOo-IBJIBI TMeproa. KOXOpTHHST aHajaM3 CHIIO Taka € I[EHEH MHCTPYMEHT 3a M3YMCIIIBaHE Ha
IBJIrocpodyHara croiiHocT Ha kiaueHta (Customer Lifetime Value — CLV). Upes mpociensBane Ha
OTJCTHUTE KOXOPTH, KOMITAHUMTE MOTAT JIa ONMPEACIAT KOM KaHAIU 3a MPUA0OUBaHEe BOMAAT JO Haii-
[ICHHUTE KINCHTH W KOW CTPAT€rMM H3WCKBAT JOMBIHUTEIHA ONTHMH3anusa. Tasu uHpOpMaIus
03BOJIsIBa (DOKYCHpPaHE Ha PECYPCHUTE BBPXY IPYIIUTE C HAK-TOJIAM IIOTEHITHAI 3a TEHEPHUPaHE Ha JOXO.
U 3aIbpiKaHe, KOeTO BOJM IO TOBHINIABAHE HA BB3BPHIIACMOCTTA HA MAPKECTHHIOBHUTEC WHBECTHIIUU
(Lopez Garcia, Lizcano, Ramos & Matos, 2019).

Total users by Audience name over time Day -

Sun 28 Sep

~@ Total 22,946 10K
—@ All Users 22,154
—m All Users (540) 22,135
~& GA4 - Visitors of Concerts BG/EN -

(180)
25 27 —Vv GA4 - Visitors of Concerts - (180) 10,309 07 v

—A GA4- (540) 1,635
P Total @ AllUsers M All Users (540) @ GA4 - Visitors of Concerts BG/EN - (180) W C

11,079

Sep

DQuzypa 3 - Koxopmen ananus na epynu nompeoumenu, KOumo OU3HeCbmM PbyYHO e Cb30al 8
Google Analytics

e AHAJU3 HA AHTAKHPAHOCTTA, KOWTO N3MEepBa B3aUMOICHCTBHETO ¢ OPaHIOBOTO ChIbPKAHUE
B COITMATHA MPEXH, OJIOTOBE B yeOcailToBe.

AHaNM3bT HAa aHTAKUPAHOCTTA H3MEPBA 10 KaKBa CTETIEH IOTPEOUTENNTE B3aUMOICHCTBAT C IPOAYKTA,
yciyrata Wid Mapkara. Toll BKIIOUBa MHOKECTBO ITOKa3aTeIN, KOUTO AaBaT MPEACTaBa 3a KaueCTBOTO
Ha Bpb3KaTa MEXIY TOTPEOUTENSI U OpraHU3aLusITa, BKIFOUNTETHO BpeMe, IpeKkapaHo Ha yeOcaiita win
B NPWIOKEHUETO, YECTOTa Ha B3aUMOJICHCTBHSTA, OpOil MOBTOPHU MOCELICHHUS, KIUKBAHUS BHPXY
CBHABPKAHUE U B3aUMOJEHCTBHS B COLMATHUTE MPEXHU. AHANU3bT Ha TE3W JAaHHM IMO3BOJISIBA /1a CE
OLIEHH HE CaMO KOJIMYECTBOTO TpadhHK, HO M HETOBOTO KaYECTBO, KOETO € PELIABALI0 3a ONpEeIIsiHe Ha
croiiHocTTa Ha kimeHTa (Walker, 2021). Hanpumep, noTpebutenu, KOUTO PEIOBHO OTBapsAT UMENIT
KaMIaHWW W B3aUMOJACHCTBAT CBbC CHIBPKAHUETO B COLMAJIHUTE MpPEXH, MOrar na Objar
KJIacU(UIIMpaHU KaTO BUCOKOS(EKTUBHU KJIMEHTH, JOKATO MOTPEOUTENNTE, KOUTO IOCEIaBaT caira
€HOKpaTHO, HO HE MpeanpreMaT 1eHCTBU, U3UCKBAT pa3InyHa CTPATErysl 3a aHTAKUPAHE.

AHanM3bT HA AHTAKUPAHOCTTA HE CE OTPaHMYaBa JI0 €THOKPATHU H3MEPBaHUs, a YECTO ce KOMOMHUPA
C KOXOPTEH U MPOTHO3€H aHallu3, 3a Jla ce Mpocieln IMHAMUKAaTa Ha TOBEACHUETO Ha MOTPpeOUTENnnTe
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BBB BPEMETO M Ja Ce MpEeACKaKe TAXHATa Objaema akTUBHOCT. OCBEH TOBa, Pa3IMYHU MOIYJIH C
M3KYCTBEH MHTENCKT WIIM MAIlMHHO OOydYeHHe B IUIAT(GOpMHUTE JONPUHACST 32 aBTOMATH3alUATa Ha
TO3H MPOIIEC, KaTo HISHTU(UIMPAT MOJIEITU Ha TIOBEACHUE, KOUTO MPEAoaraT BUCOK PUCK OT OTJIUB
Wi, o0paTHO, BHCOK TOTEHIMAI 33 IMOBTOPHU ACHCTBUs. B3 OCHOBa Ha Te3W JaHHM MOrar Ja ce
IpeaiokaT HeleBH O(QepTH, NMEPCOHATM3UPAHO ChABbPKAHHE M ONTHMH3HPAHH KaMITaHHH, KOHTO
MaKCHMHU3HpaT cTOWHOCTTa Ha moTpedutens (Chougala, 2024).

Event count by Event name over time Day -

9 Total @ page_view M targeting,peri user_engag W session_start A view_item

Queypa 4 - Ananus na aneadcupanocmma npu npeosapumento 3adadenu "cvoumus’” é yebo
caum // Google Analytics

I/I3KYCTB6H HHTCJICKT U MAILIMHHO oﬁyqeﬂne B OIICHKAaTa HA MAPKETHUHIOBUTE PE3yaTaTHu

MBKyCTBEHUAT HUHTENEKT c€ IMpEeBpbla BBB BaXEH HMHCTPYMEHT B IMpoOllECa Ha AaHaIM3 Ha
MapKEeTUHTOBUTE pe3yiTaTtd. Upe3 MamIMHHO o0y4yeHue, o0padoTka Ha ecTecTBeH e3uk u UMU,
CHUCTEMHTE MOTaT aBTOMAaTUYHO JIa Pa3llo3HaBaT 3aKOHOMEPHOCTH B MOTPEOUTEIICKOTO MOBEACHUE, Aa
OTKpHUBaT Hee(DeKTUBHHU Pa3X0/Iy U JIa TIPOTHO3UPAT IMOTEHIIMAIHATA Bh3BPBIAEMOCT OT Kammnanuu (Al
Khaldy, Al-Obaydi & Al Shari, 2023; Haleem, Javaid, Singh & Suman, 2022).

[Ipunoxxenusita Ha Al BiIrouBar:

e ABTOMATHYHO aHAIM3UpaHE HA KAMIIAHWIHMW MaHHM W WACHTU(HIMPAHE Ha YCICIIHH H
HEYCIICIIHY KaHaH;

e  MOJENH 32 MPOTHO3UPAHE Ha MOTPEOUTETICKH HHTEPEC M BEPOSTHOCT 32 KOHBEPCHS;

e OTKpUBaHE Ha aHOManuu (Hanmpumep (armmus Tpaduk WK HeePeKTUBHU OI0KETH);

e  ABTOMATHYHO NPETMOPHYBAHE HA ONTHMAIHO PA3NpPEACICHHE HA Pa3XOAUTE MEXIY pa3IndHH
KaHAaJIH.

Tesu perienus comaraT 3a HaMaJAsiBaHe HA YOBeIKHUs GaKTop U yCKOPsIBaHEe HA B3eMAaHETO HA
peleHusi, KaTo OCUT'YpsIBaT Haiexk THa 0a3a 3a OroukeTUpaHe u cTpaternuecko mianupane (Al Khaldy,
Al-Obaydi & Al Shari, 2023).

BI cucTeMu M HHTErPUPAHU AHAJTUTHYHM PellleHus

Business Intelligence (BI) cuctemure nponbmkaBaT qa 0b4aT QyHIAMEHTAIHA 9acT OT Mpolieca Ha
OLICHKA Ha MapKETHHTOBHUTE pe3yiTaTH. Te Mo3BOJSBAT BU3yalIM3alys u 0000IIaBaHe Ha JAaHHU OT
pa3nuyHM U3TOYHHUIM 4pe3 Tabna (dashboards), rpadukn n aBromMaTu3upanu otuet. ChbBpeMEHHHUTE
OW3HeC MHTEIUTeHTHA CHCTEMH Bede 3aro4Bar Ja ,,FOBOPAT  Ha €3MKa Ha M3KYCTBEHHS MHTENEKT — Al
aHaJIu3upa M TNpOrHoszupa, aokaro Bl Busyamuzupa u kKoMyHHKHpa pesyartature. Taka BI
WHCTPYMEHTUTE TNPEAOCTAaBAT HAa MEHUKbPUTE HMHTYMTHBEH H OO0EKTHBEH IMOrjel BbpXy
e()eKTHBHOCTTA, KOETO IOJIIOMara HaBPEMEHHOTO IPEHACOYBaHE HA PECYpCcH KbM I10-yCHEITHH
MHHULIMATHBY.
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~ ANOMALY DETECTED
Spike in Event count on 2025-09-28
Expected 25,172 Actual 81,225 1222.7%

Sun 28 Sep
Event count 81,225

Queypa 5 - 3acuuane na anomanusn 6 Google Analytics
H3Boau u HaCOKM 3a ObJeNI U3caeIBAHUS

UzmepBaHeTo Ha €EKTHBHOCTTa Ha MapKETHHTOBHTE JACWHOCTH OT/JaBHA HE MOXKE J]a CE OCHOBaBa
CAWMHCTBCHO HA TPAAUIIMOHHHN (1)I/IHaHCOBI/I IIoKasarTeiin. I/I3KyCTBeHI/I$[T HUHTCJICKT U UHTCTPUPAHETO MY
B HOBU WJIM NOJAOOPEHH TEXHOJOTMYHHM DELICHHS pPa3KpUBaT OTPOMEH OpOil BB3MOKHOCTH 3a
HWHTETPUPAHO U IWHAMHUYHO OLICHSIBaHE Ha MAapKETHHIOBHUTE pe3ynrTaTH. Benpeku ye 1para chepa e
oOxBaHaTa OT 3aBHACH ONTHUMU3bM B U3MOI3BAHETO Ha M3KYCTBEH MHTENEKT, IIpe/jlarad Ha mas3apa ot
roJIEMUTE KOMIIAHWH, MPEN MapKETHHT aHAIN3aTOPUTE CTOST CEPUO3HU Npean3BHKaTencTBa. Creasa
Jla ce B3eMaT MpelBUI BCUUYKH B3MOKHH T'PEIIKH, KOUTO OMXa MOTJIH J1a OCTaHAT He3a0ens3aHu U Ja
OBJIaT MOTPENTHO MHTEPIPETUPAHH, CIECAOBATEITHO — Jia JAOBENAT JIO CHINECTBEHH BpelIu 3a OW3HEC
opranuzanuute. Makap WHTErpupaHuTe OU3Hec pelieHus B cepaTa Ha MApKETHHTA Jla CTaBaT BCe T0-
HAJEXKIHU, YOBEIIKMAT (HaKTOp € TYK, 3a Ja OCTaHe OIlIe M3BECTHO BpeMe. B nHemHO Bpeme,
JIOCTUTAHETO Ha OTpEeNIeHH M3BOJM, KOeTo Ou oTHeno X Bpeme W Y OpoH CITy)KUTENH, ce CIy4YBa
MHUTHOBEHO C TIOMOMITA Ha ,, AUTCUTAJIEH IIOMOIIHUK . Y CUIIUSATA HA BCUYKH JIOCTAaBUUIM HA MAPKETHHT
YCIIyTH U pekJiaMa B OHJIalH MPOCTPAHCTBOTO €a HACOUEHH MMEHHO KbM ONTHUMU3AIM 1 HaMaJlsIBaHe
Ha BPEMETO 3a aHaIW3, KaTo MO TO3M HAaYMH KOMIAHUATA MOXKE /1a Ob/e MO-CKIOHHA Ja WHBECTHUPA
IIOBEYE CPEJICTBA B CHIIMHCKA pPeKIaMa, BMECTO B 00ydaBaHe U HaeéMaHE Ha OILE TI0BEYE XOPa, KOUTO
Jla CIeIAT 3a HEMHOTO aJeKBAaTHO HM3MBIHEHHE. B3umaliku npenBua H3I0KEHOTO B JIOKJIaja U B
MIPEIXOIHUTE PEIOBE OT 3aKII0YECHUETO, MOKEM C YBEPEHOCT Aa TBHPIUM, ue KoMOuHanusTa ot Al, BI
¥ METO/IOJIOTHYEH MTOIX0]I, OPHEHTHPAH KbM JaHHHU, MOXKeE Ja I000pU CTPAaTErHYecKOTO yIpaBIeHHEe
Ha MapKeTHHIa U BOAM 10 ONTUMM3aLus (WIM HpPecTpyKTypupaHe) Ha pasxoxaute. bpaemure
M3CJIeaBaHMSA CIIeABA Ja C€ Haco4yaT KakTo KbM pa3padoTBaHe Ha aBTOMATH3HPAHK CHCTEMH 3a OLIEHKa
Ha BB3BPBIIAEMOCTTa, KOUTO OOCIMHSBAT MApKCTHHTOBH M (PMHAHCOBU JaHHH, Taka U KbM IIO-
IpO3pavHo M e(EKTHBHO YIPABICHHE HA MOTOLHTE C MHPOpMANHs, KOUTO BOIAT IO B3UMAHETO HA
MMOI00HU PELIICHMS.
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HMHTEI'PUPAHE HA U3KYCTBEH UHTEJIEKT B YIIPABJIEHUETO
HA YOBEIIKUTE PECYPCHU: PE3YJITATHU OT IINJIOTHO
N3CJIEABAHE B BBJI'APCKH OPTAHU3AIIUA

Mujiena MujieHkoBa',
e-mail: mmilenkova@unwe.bg ,

AOcTpakT

Loxnaovm npedcmass pesyrimamume om RULOMHO AHKEMHO U3CIe08aHe NPOGeoeHo ¢ 52 opeanuzayuu
OM PA3IUYHU CEKMOopU, KOumo Qyukyuonupam na mepumopusama na P bvreapus. Ocnosnama yen na
uzcnedganemo e 04 AHANUZUPA HA2AACUMe, ONuma U Npeou3BUKAmeICcmeama, KOUmo cpewam
opzanuzayuume 6 bvaeapus npu npunaeane na MU ¢ ynpasnenuemo na vosewkume pecypcu. /lannume
ca cvbpanu npes nepuooa ouu — cenmemepu 2025 2.

Abstract

The report presents the findings of a pilot survey conducted among 52 organizations from various
sectors operating within the territory of the Republic of Bulgaria. The primary objective of the study is
to examine the attitudes, experiences, and challenges encountered by organizations in Bulgaria in the
process of implementing artificial intelligence in human resource management. The data were collected
between June and September 2025.

KumrouoBu nymm: Ynpapnenue Ha doBemkute pecypeu (YUP), uskycteen untenekt (M), nHOBaTHBH
0 ympaBJieHue Ha yoBemkure pecypcu (MYUP).

Keywords: Human Resource Management (HRM), Artificial Intelligence (Al), innovation in human
resource management (IHRM)

JEL: M12, M54, O15

1. BnLBenenme

I[HCC, KOraTo roBOpuM 3a U3KyCTBCH UHTCJICKT, YECTO MUCJIUM 3a 6’[)}_'[CIJ_ICTO —3a TOBA KaKBO IIPCACTOU.
B cwioro BPEME IMPOLUECUTE, KOUTO CC pa3BUBAT TYK U C€Tra, Ca U3KIIIOYUTCIIHO AMHAMUYHU U ,IIT:JI6OKI/I,
0 CTCICH Y€ 4YCCTO JIMIICBA BPEME 3a 3am>n60qu aHaJIn3 U OCMUCIIAHE Ha HACTBIIBAIIIUTE IIPOMCHHU.
ToBa He ¢ OpoCTO TCXHOJOTHUYHA TpaHC(bOpMaLII/ISI — TOBa € IpOMsHA B KYJITypaTa Ha B3C€MaHC Ha
peuICHUA U B HAaUWHA, 110 KOITO ce pa361/1pa 1 ynpaBJidBa YOBCHIKUAT MMOTCHIHA.

., Ynpaenenue na vosewrxume pecypcu bes voseuiku pecypcu? — UHo8amusHOmMo ynpasieHue 8 epama
HA U3KYCmEeHUs: uHmenekm —moeaa au e?

HoxnmagbT mpeacTaBs pe3ydTaTuTe OT MIJIOTHO AaHKETHO U3CIeABaHEe, IPOBEICHO cpen 52
opram3anuy, (YHKIHOHHpAmu Ha Tepuropuara Ha PemyOnmka beiarapms. OcHoBHata 1enm Ha
H3CIEBAHETO € J]a aHAJIM3Mpa HarjacuTe, OTNTA U MPEAN3BUKATENICTBATA, TIPE] KOUTO Ca W3MPaBEHU
opraHuzanuuTe B briarapus npu mpuiaraHeTo Ha U3KYCTBEH MHTENICKT B YIIPABICHUETO HA YOBEILIKUTE

pecypcu.
UBKyCTBEHUAT HHTENEKT MOCTENICHHO, HO YCTOWMYMBO HABIIU3a B MPOLIECUTE U MOJXONTE, Ype3 KOUTO

CC yIpaBJIsIBAT XoOpaTa B OpPraHU3allMUTE. MaKap U BCC OLIC B HAYaJICH C€Tall, MHTCPECCHT KbM
JUIuTaan3anysaTa 1 aBToMaTu3anusaTa B Ta3u O6J'IaCT, KaKTO " HCO6XOI[I/IMOCTT3 OT Hay4Ha 000CHOBKA

! lokTOpaHT KbM Katezpa ,,Yrpapienue Ha YHCC
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u EMIMPUYHU JaHHU, U3HUCKBAT PAa3BUTHCTO Ha U3CJICABAHHUA W NPAKTUKU B CHHXPOH C PCATHUTE
HOTpe6HOCTI/I Ha OpraHu3aliuuTe.

[Ipe3 mocnepnuTe ToAMHM HaOJIONaBaMe HapacTBalla MHTETpalys Ha W3KYCTBEHHS WHTEICKT B
YIpPaBJIEHUETO HAa YOBEIIKUTE PECYpCH Ha INI00aJHO HUBO. Bomemm MexIyHapoAHU NpOYy4BaHUS
nmokassat, ye U ce u3non3Ba He caMo 3a aBTOMATH3alMs HAa aJIMUHHUCTPATHBHU MPOLECH, HO U 3a
cTpaTerMueckd (YHKIHWW KaTo aHANN3 Ha aHTaXUPAHOCTTA, MPOTHO3MPAHE Ha TEKY4YeCTBOTO H
HepcoHaNMU3upaHe Ha 00yueHneTo. B HacTosmaTa n3ciaeoBaTencka paMka ObIrapcKUTe OpraHu3aIiu
BCE II0-YECTO OCH3HABAT HEOOXOAMMOCTTa OT ajamnTalus KbM Te3H IJI0OATHM TEHICHLUH, KaTo
CBIIEBPEMEHHO THPCAT OaJaHC MEXIy TEXHOJOTHYHHUTE BE3MOKHOCTH U YOBEIIKUS (pakTop.

2. Metoxoaorus

W3nomsBan € KOMOWHHMpaH H3CIIEAOBATENCKH IIOIXOJ, BKJIIOYBAIl KAKTO KOJMYECTBEHH, Taka H
KayecTBeHM MeToAU. M3creaBaHeTo e mpoBeieHo B nepuoa o — centeMBpu 2025 r. upe3 oHaiH
AHKETHO MPOYyYBaHe, U3MpareHo o 120 opraHu3anny OT YacTHHS U MyOIn4HuUs cekTop. Kpurepusr 3a
moa00p Ha OpPraHU3alMUTE € HAIWYMETO Ha MyOJMYHO AOCThIIHA MH(pOpMAauus, Y€ Te MPOsABIBAT
HHTEpeC KbM MHOBATUBHH TEXHOJIOTUU U MPAKTHKH.

Ot nokanenute 120 opraHu3anyy ca MOJIyYeHH OTTOBOPH caMo OT 52 opraHu3aliu, KOuTo (opMupar
u3clle[iBaHaTa n3BajKa.

AHKETHUAT MHCTPYMEHT BKJIIOYBA KAKTO KATETOPUAIHU BBIPOCH, Taka M TBHPIACHUS, OLCHIBAHH 110
cKanu oT Tuma Ha JIMKbpPT. AHANMM3BT OoOXBalla MOKa3aTreauTe OT JIMKBpT-CKaluTe, CpaBHEHHE Ha
CpEIHU CTOMHOCTH M ONHCAaTENHa CTATUCTUKA. B 1ONbIIHEHNE KBM 3aTBOPEHUTE BBIIPOCH Ca BKIIFOUEHU
1 OTBOPEHM, KOWTO TMO3BOJISIBAT HA PECIOHACHTHTE Ja CIOACIAT HaOmIoneHWs U oOpaTHa BpPB3Ka,
0a3upaHa Ha peaJHUS UM OpraHM3allMOHEeH OMHT. Ta3u WHPOpPMAIUS TPENIOCTaBs IIeHEH KayeCTBeH
KOHTEKCT U JIOTIPHHACS 32 M0-33/TBJIO0YCHO pa30upaHe Ha PAKTUKUTE U HArJIacuTe, CBbP3aHH C HUBOTO
Ha BbBEJICHUTE NHOBATUBHU TEXHOJIOTUH B YIIPABIECHUETO HA YOBEIIKUTE PECYPCH.

Y4acTHUIIUTE UMAT BH3MOXKHOCT JIa U3Pa3AT KeJaHHe 3a BKJIIOUBAHE B TIOCIIEIBAIIO, 10-33bI00YCHO
u3cJeBaHe, KaTO OCTaBAT KOOPAMHATH 3a KOHTAaKT. C 9acT OT TAX ca MPOBEIACHH OITBIHUTEIHU
HAaCOUYCHHU TNOJYCTPYKTYpPUPAHU HMHTEPBIOTA, MEJAIIM Ja yYTOYHAT HArJIACUTE W Ja IOAIOMOTHAT
MHTEPIPETaluATa Ha TIOJYyYSHUTE PE3yITATH.

W3cnexaBanero mMa MWJIOTEH XapakTep W IIENM Ja MOCTaBU OCHOBUTE 3a OBJEId, MO-MallaOHU
eMIUPUYHA aHaMM3W. Makap OposT Ha ydYacTBallUTE OpraHU3alMi Ja HE TO03BOJSABA IThIHA
reHepaiu3anus Ha pe3yiraTuTe, ChOpaHWTE MJaHHU TPEJOCTaBAT HAISKIHA OCHOBA 3a
uaeHTH(HUIPaHe HA OCHOBHH TEHJICHIIUN U MOJIeNH Ha Bbh3npueMane Ha M B HR koHTekcra.

3. Pesyaratm
Ilpoghun na ywacmnuyume

Pe3yJITaTI/ITe OT MH3CJICABAHCTO IIOKa3BaT, Y€ HMHTCPECHT W AKTHUBHOCTTA II0 OTHOHICHHWE Ha
BHCAPABAHCTO Ha nn naBaT OCHOBHO OT OuzHeca.

PaSHpe,HeJIGHI/Ie Ha PCCIIOHACHTUTC IO CCKTOPH

15.
2122

® Yacren cextop = [lyOmmuen cextop = HIIO u oOpa3oBanme

®urypa 1: [Ipodun Ha yuacTHUTIUTE

Hsmounux: ABTOPOBO aHKETHO HU3cieaBaHe, 2025 r.
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Cpen ydyacTBaIllUTE OpPraHU3alWHd TPEoOsiaaBaT MPEACTABUTEIN HA YAaCTHHS CEKTOP, OCHOBHO OT
cdepu KaTo yCiIyru, 00pa3oBaHUe U HHPOPMAIIMOHHY TeXHOJIOTHU. Hamuile e u ydacTue Ha myOJInIHu
WHCTUTYIIUH ¥ HETTPABUTEIICTBEHU OPTaHU3AIIMHI, KOSTO TOTIPUHACS 32 MO-IThJIHA KAPTHHA Ha HATJIACHTE
B Pa3JUYHU OPraHU3alMOHHM KOHTEKCTH. [IOBEUETO yYaCTHUIIM 3aeMaT PHKOBOJHU WMJIH €KCIEPTHH
MO3UIMKA B 00JIaCTTa HA YOBCIIKHTE PECYpPCH, KOETO TapaHTHpa WHGOPMUpPAHU U NMPO(HECHOHATHO
000CHOBaHU OTTOBOPH.

Hueo na 3anoznamocm ¢ HH

Jannute mnokasBar, 4e 27% OT pPECHOHACHTHTE C€ CaMOONpPENENSAT KaTo 0obpe 3ano3Hamu C
U3KYCTBEHUsI UHTENEKT, 41% mocouBar, 4e UMaT Oa3068u NO3HaHus, a OCTAaHAINTE IO3HABAT CAMO
omoenHu npunoxcenus Ha V.

Te3n PE3YITAaTH COYAT KbM YMEPCHO HUBO Ha OCBEAOMCHOCT IO TEMATa, ChUCTAHO C U3PA3CH UHTCPEC
1 3asBCHa HOTpe6HOCT OT JOII'BJIHUTCIIHO O6y‘IeHI/IG 1 IIPaKTUYCCKO 3all03HABAHC C Bb3MOKXHOCTUTC Ha
WM. Tosa IMMOKa3Ba, 4¢ B OpraHN3allMOHCH KOHTCKCT M3KYCTBCHHUAT MHTCJIICKT BCC OLIC CC BH3IIPUCMaA
OpeaAUMHO KaTO HOBOBB3HUKBAILld, HO TMCPCICKTHBHA O6J'IaCT, YUCTO TPWIOKCHHUC U3UCKBA
IMOBHUIIIaBaHC HA KOMIICTCHTHOCTTA U I/IH(i)OpMI/IpaHOCTTa Cpea CnCUUAIMCTUTE 110 YOBCIIKH PECYPCH.

B oTBopeHuTe OTroBOpM C€ OTKPOSBAT HAKOJIKO KJIFOYOBM TEHIEHIMH. YacT OT peclOHAECHTHUTE
1I0COYBaT, 4ye 3ano3Hapanero ¢ MU e pe3yjarat 0CHOBHO OT caM000y4eHHe, ydacTHe B CeMUHAPH H
HedopMaITHU U3TOYHNIM HA HHGOPMAaIUs, a HE OT CUCTEMHHU BhTPEITHOOPTaHU3AIIMOHHH O0YUCHHUS.
ToBa mokasBa, 4e MpoLEeChT Ha U3rpakIaHe Ha KOMIIETEHTHOCT B 00JIaCTTa Ha U3KYCTBEHUSI HHTEIEKT
€ BCE Ollle Ha MHIUBUAYAJIHO, & HE Ha MHCTUTYIIMOHATHO HUBO.

OcBeH TOBa ce HaOIOgaBa U pa3jM4ue MeKAYy CeKTOPH — NPEACTaBUTENIN Ha TexHoJIorndau u UT
KOMITaHUH JIEMOHCTPUpPAT TO-BHUCOKA CTETNEH Ha WH(GOPMHPAHOCT, JOKATO B OpTraHU3alMd OT
MyOJIMYHUS CEKTOP M MIO-TPAJAUIIMOHHH YaCTHH OPraHU3allii TeMaTa OCTaBa Mo-ciado mo3Hara.

B 0606H.ICHI/I€ MOXE Ja C€ 3aKIio4u, Y€ 3alm03HATOCTTAa € M3KYCTBCHHH MHTEJICKT Cpea
Opraum3anmuTe B B'b.]'ll"apl/l'il € BCC Olll¢ HAYA/ITHA, HO MOTCHIHUAJIDLT 3a Pa3BUTHEC € 3HAYUTEJICH.
Hanuue e otyeTaur CTPEMEK KbM 06yquHe U OCb3HAaBaHC Ha H606XOI[I/IMOCTTa OT Pa3BUTUC Ha HOB
THII KOMIICTCHTHOCTH, KOHUTO IIC 6’B,Z[aT KJIIFOYOBU 3a YCICIIHATAa AWUTrUTaiHa TpaHC(l)OpMaLII/I}I B
YHOpaBJICHUCTO Ha YOBCIIKUTC PECYPCU.

HWBO Ha 3aN03HATOCT C H3KYCTBEHMA MHTENEKT (%)

i
]

Mo3HasaT oTaenHu NPUNOXEHUAA

ba308i No3HaHWA | 41%

[lobpe 3anozuatinf 7%

1 L

0 20 40 60 80 100
MpoLeHT 0T pecnomaeHTuHTe (%)

®urypa 2: Huso Ha 3ano3Haroct ¢ MM Ha yyacTHUIIUTE

Hsmounux: Aemoposo ankemno uscieosane, 2025 e.
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Oobnacmu na npunoxncenue na UH

Pesynratute OT U3CIIEABAHETO MOKA3BAT, Y¢ W3KYCTBEHHUAT MHTEICKT B OpraHu3anuute B bonirapus
HaN-4eCTO ce M3I0JI3Ba B MPOIIECUTE 110 MOI00P HA MEePCOHAN U 00yUeHHUE Ha ClykuTenute. JlanHuTte
ca 00001m1enn B Tadmmma 1.

Ta6auna 1: O6nact Ha n3nonzBane Ha U B YUP ot opranmzanuute B benrapus

ObJaact Ha usnoassane | Uznoussa ce (%) Inanupa ce (%) He ce u3noussa (%)
ITox6op Ha mepcoHan 38.5 28.8 32.7
OOyd4eHue u pa3BUTHE 30.8 42.3 26.9
Ouenka Ha npeacrassHe | 25.0 34.6 40.4
AHanuTHKa Ha XopaTa 19.2 38.5 423

IIpeoumcmea u npeoussuxamencmea

HHGC, KOraTto aJITOpUTbMBT MOXKE Oa pCIIrM KOIo Ja HacMme, O6yT-II/I WM Bb3HArpaan — KbA€ OCTaBa
YOBCKBT B YIIPABJICHUCTO HA xopa?

CpenHuTe CTOMHOCTH Ha OTTOBOPHUTE SICHO ITOKA3BAaT, Y€ PECIIOHICHTUTE OTYUTAT KOHKPETHH MOJI3U OT
NPUJIaraHeTO Ha M3KYCTBCH MHTENEKT B YIPABJICHUETO HAa YOBEIIKUTE pecypcH. Hail-BucoKH olleHKH
IoJIy4aBat TBepAcHuUsATa, ue MU ynecusaBa pyrunanTe aeiiHocTH (4.32/5) 1 monodpsiBa Ka4yecTBOTO
Ha noaoopa (4.08/5). B cp10T0 Bpeme, peCIOHACHTUTE MMOCOYBAT U YMEPEHO U3PA3EHO OMACCHUE, e
H3KYCTBEHMST HHTEJIEKT MOKe 1a MpeCcTaBJ/siBa 3am1axa 3a yopemikus paxrtop (3.41/5).

Te3n peE3yiITaT OUCpTABAT IBOCH (1)0Kyc B Harj1aCUuTe — OT €JHA CTpaHa, OCb3HABAHC Ha e(l)eKTI/IBHOCTTa
W OINITUMH3AIIMOHHHA IMOTCHIMAJI Ha I/H/L a OT Jpyra — npeanasjnBOCT MO OTHOLICHUC HAa HCTOBOTO
BT)3I[GI>'ICTBHC BBPXY YOBCHIKUTEC POJIH U B3aUMOOTHOIIICHUA B OpraHu3anusdaTa.

B xonTeKCTa Ha T€3W HATJIACH OCHOBHHTE MPEIU3BUKATEIICTBA, ITOCOUYCHH OT YYaCTHUIIUTE, BKIIFOUBAT
JIMIICATA HA I0CTATHYHO 00YYEeHHU CHEeNHAJTUCTH U eTHYHUTE JWIEMH, CBbP3aHu C MPO3PAYHOCTTa
W CIpPaBeUIMBOCTTa Ha alNropuTMHTE. TOBa MOTBBPKIABa, Y€ yCNEXbT Ha mpuiaraHeto Ha MU B
YIPaBICHUETO Ha YOBEUIKNUTE PECYPCH 3aBUCH HE TOJIKOBA OT caMaTa TeXHOJIOTHS, KOJIKOTO OT X0paTa,
KOUTO fi MPWJIAraT, ¥ OT CIIOCOOHOCTTa Ha OPraHM3allMUTE Ja M3rPaasaT MOIXOsAIa KyJITypa Ha
JIOBEpUE U OTTOBOPHOCT.

Bb3npuemanu nonsm n puck
(cpenHu cToitHoCTH 1-5)

[ & 2

WUW ynecHsBa WU nopobpsea WU ce Bbanpuema
PYTUHHUTE Ka4yecTBoTO KaTo 3annaxa
OerHocTn Ha nop6opa 3a YoBeLKkus

dakTop

4,32 4,08 3,41

®urypa 2: Be3npuemanu noa3u 1 puckoBe oT npuiaranero Ha MU B ynpaBieHHeTo Ha YOBEIIKUTE
pecypeu

Hsmounux: Aemoposo ankemno uscieosane, 20235 e.

Hapezl C TEXHOJOIMYHUTC MW OPTraHU3AlIMOHHUTC MNPCAU3BHUKATCIICTBA, PCCIOHACHTUTE IIOCTaBAT
BBIIPOCA 3a CTUYHUTC NU3MCPCHUS Ha U3II0JI3BAHCTO Ha WU — 0coOeHO 10 OTHOLIEHHE Ha mpo3pavyHOCTTa
npyu B3€MaHC Ha pPEHICHMA, 3alluTaTa Ha JHWYHUTEC OAaHHU W HEOOITYCKAaHETO Ha aJropuTMHU4YIHa
IPUCTPACTHOCT. Te3n TemMu H3UCKBAT IIOCIEAOBATEIHO BHHUMAaHHE KaKTO OT HM3CIIEJOBAaTElICKaTa
O6HIHOCT, TaKa U OT MPAKTHUIUTE 11O YIIPAaBJICHHUEC Ha YOBCIIKUTC PECYPCHU.
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Oo6wu naznacu

Korato ce 06001T BCHUKH HHAUKATOPH, PE3YITATUTE TIOKA3BAT, Y€ OTHOIIEHUETO KbM M3KYCTBEHUS
UHTENEKT € Mpe0daaiaBamo MoJI0KHTEeIHO, ChC CpeliHa olieHKa 0koi10 4.1 ot S. ToBa cBuznerencTsa
3a HapacTBaIlO AOBEpUE B IIOTEHIMAIAa Ha TEXHOJIOTHUHUTE Ja MOAIOMAaraT MPoLECcUTe Mo YIpaBiIeHUe
Ha YOBELIKUTE PECYPCH.

Opranuzanuure B boarapus He b3mpuemat UM karo 3amnaxa, a mo-ckopo Karo MapTHbOP B
npoieca Ha B3eMaHe HAa PellleHUs] U HHCTPYMEHT 3a MOBHIIABaHE HA eeKTHBHOCTTA. Ta3u Haryaca
MpeCTaBsiBa BakHA OCHOBA 3a OBJEIIO Pa3BUTHE M IO-IIMPOKO BHEAPSBAaHE Ha W3KYCTBEHUS
WHTENEKT B OpraHu3allMOHHATA MPaKTHKA.

[ony4yennTe pe3yntaTu KOPEeCIOHAMPAT C TIOOATHUTE TCHICHUWH, criopen kouto MU ce Bp3mpuema
BCE MOBEYE KaTO MHCTPYMEHT 3a MOJKpEIa, a HE 32 3aMEeCTBAaHE Ha YOBEKAa B OPTaHU3alMOHHATA CPeaa.
B Ownrapckute opranuzanun obaue BHeapsiBaHeTo Ha MU e Bce omie B paHeH eTar, KOeTo O0sICHSBA
W3BECTHA MPEANA3IMBOCT M HEOOXOIUMOCT OT HATPYIBaHE Ha MPAKTUYECKHU OIHT.

Jonvanumennu Hada100eHUA U MEHOECHUUU

[lonyyennTe naHHM MPEAOCTaBAT MO-33JBJIO0YEH IOIJIE] BBPXY BB3INPUATHITA Ha OPraHU3ALMHUTE
OTHOCHO BB37IEMCTBHETO Ha M3KyCTBeHHS MHTeNeKT. Oxono 72% oT pecrnoHAeHTHTE BipBaT, ue MU
noBuiIaBa e()eKTUBHOCTTA Ha OpraHHM3allMOHHHTE MpollecH, Jokato 45% wu3paszsBaT ChbMHEHHUE
OTHOCHO 00€KTHBHOCTTA NPH B3eMaHe Ha pellleHHsl, KOraTo Te ce MOANoMarat OT ajJrOpUTMH.

[ToBede ot monoBuHaTa (55%) OTYUTAT CHLIPOTHBA OT CTPAHA HA CJAYKUTEJINTE, KOETO MOXE J1a ce
pasriexaa KaTo HHAUKATOpP 32 HEOOXOAUMOCT OT MO-100pa KOMYyHHKAIIUS U U3TPaXkaHe Ha JIOBEpHUE B
mporeca Ha aurutanHa TpaHcpopmauus. Iloutm mnonoBunata (47%) mnOCOYBAT BHCOKHTE
HHBECTHLIMOHHM PAa3Xo0/M KaTo OCHOBHA Oapuepa npex BHeapsiBaneTo Ha V.

3HaunTenHA YacT OT aHketupaHute (68%) m3passiBaT 3arpusKeHOCT MO OTHOIEHHE HA eTUYHUTE
acmeKTH Ha W3I0JI3BaHETO HAa W3KYCTBEH HHTENICKT, BKJIFOUMTEIIHO IMPO3PAvyHOCTTA, 3alluTara Ha
JUYHUTE JAaHHU U PUCKA OT aJTOPUTMHUYHA TPUCTPACTHOCT. Brrpeku Tesnu mputecHeHus, 85% ot
YYaCTHUIMTE ca yOeleHHW, Ye HABJIM3aHeTO HA M3KYCTBEHHS! HMHTEJIEKT € HeH30eXKHO U ue
OpraHU3aIMUTE CIIe/[Ba aKTUBHO JIa CE TOJTOTBAT 32 TOBA.

Te3nu pe3ylITaTl IOKa3BaT CAHOBPEMCHHO BHMCOKaAa CTENE€H Ha OCBb3HATOCT U PpeaausbM —
OpraHu3alMuTe pasno3HaBaT IIOTCHHHAJTIA Ha MW3KYCTBCHUSA HHTCIICKT, HO U ACHO CBb3HABAT
MMPpEAN3BUKATEIICTBATA, KOUTO CHIIBTCTBAT HETOBOTO IpHUJIaraHe.

[OoMbAHUTENHM HAr1acn KbM M3MN0N3BAaHETO Ha U3KYCTBEH MHTENEeKT

®urypa 3: lonbiaautennu HaOIr0AeHUA U TeHAeHIMK oT W B ynpaBieHHeTo Ha YOBEUIKUTE
pecypeu

Hzmounux: Aemoposo ankemno uscieosane, 2025 e.
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4. IlepcnekTHBH 32 ObIeNIU U3CTEIBAHUS

PesynraTure OT MpOBEAEHOTO MIJIOTHO U3CIEIBAaHE OUepPTaBaT HEOOXOIUMOCTTA OT M0-331bI00UEHH
NPOYYBAaHUSI OTHOCHO POJIATA M €)eKTHTE HA M3KYCTBEHHS MHTEJICKT B YIPABICHUETO HA YOBEIIKUTE
pecypcu B brirapust. Heobxoanm e mo-mmpok eMInupuieH 00xXBaT, KOWTO Aa BKIIOUBA OPTraHU3aLUH C
Pa3IUYHU 10 pa3Mep M BUIOBE JAEMHOCTH, KaKTO U MpOCIieAsBaHe Ha AWHAMUKaTa BbB BPEMETO NPHU
BHEJPSBAHETO HA UHTEIUTEHTHU TEXHOJOTHH.

Oco0eH nHTepec MpencTaBisiBa U3CIEABAHETO HA B3aMMOAeicTBHETO MeK1Y YoBellKkus GpakTop
AJITOPUTMHYHUTE pelleHusl, BKIIOYUTEIIHO TEMUTE 3a JOBEpPHE, NPO3PAuyHOCT U Bb3NPHEMaHa
CTpaBeIJIMBOCT MpY U3Non3BaneTo Ha MU B mpouecu kato moadop, OleHKa U pa3BUTHE Ha IMepcoHaa
(1o He camo!). B Ta3m n3cnenoBaTencka pamka cieiBa Ja c€ MpoydyaT U eTHYHMTe M HOPMATUBHM
ACIEeKTH, KOUTO ONPENENAT TPAHULUTE U Bb3MOXKHOCTHTE 38 YCTOHYMBO NPUJIaraHe Ha U3KYCTBEHUS
MHTENEKT B YIIPaBIEHUETO Ha X0opa.

HpeHOp'b‘-II/ITCJIHO € 6’I)ILCHII/I H3CJICABAHUA 1a BKIIIOYBAT KAY€CTBE€HU ME€TOAM — MHTCPBIOTA, Ka3yCHU U
Ha6J'IIOI[€HI/I$I —cnuen HO—,Z[’BJ'I6OKO pa36HpaHe Ha OPraHnu3allMOHHUTC MMPAKTUKU U HA HAYHWHA, I10 KOKTO
CIICIIUAJIUCTUTE T10 YOBCIIKU PECYPCH BB3NPHUEMAT U aJalITUPAT TEXHOJIOTMYHUTE PCIICHUA.

PazButnero Ha HOI[OGHa HU3CIICO0BATCIICKA JIMHUA ou JONPHUHECIIO KAKTO 3a HATPYIIBAHE HA HAYIYHH
JA0oKa3aTeJICTBA, Taka MU 3a (l)opanaHe Ha NMPAKTH4Y€CKH HACOKHM 3a e(i)eKTI/IBHOTO 1 €THUYHO
H3M0JI3BaHC Ha U3KYCTBCHUA UHTCIICKT B YIIPABJICHUCTO HAa YOBCIIKUA KAaIllUTAJl B 65J1rap01<1/1;1 KOHTCKCT.

Oco0eH nHTEpec MpeICTaBIIsBA U H3CIIEIBAHETO HAa OPraHU3allMOHHUTE MOJIENTH 32 BbBexkIaHe Ha I
— KaK ce B3eMaT PELIeHMs], KAKBU CTPATETUH 32 IPOMSIHA C€ IIPUIIAraT U KakBa € poJiTa Ha JIMJEPCTBOTO.
AHanu3bT HA TE3H aCHEKTH OM JONPHUHECHI 3a N0-J00po pa3dupane Ha (akTOpUTE, KOUTO ONPENENIAT
ycrexa WM Heyclexa Ha TEXHOJIOTHYHUTE HHOBALIMHY B YIIPABICHHUETO HAa YOBEUIKHUS KalUTaJl.

5. 3ak/I049eHus U NPeNnopbKU

Pesyaratute oT MUIOTHOTO HM3CiIeABaHE MOTBBPKAABAT, Y€ N3KYCTBEHUAT MHTEIEKT MOCTENIEHHO CE
npeBphina B 3HauMM (akTop 3a TpaHchopMalmara Ha YIPaBICHHETO HA YOBEHIKHTE PECYPCH B
boearapus. Harmacute Ha opraHuzanuure ca IMpeIuMHO IOJIOKUTENHH, kKato MM ce Bp3mpuema
OCHOBHO KaTO MHCTPYMEHT 3a IOBHMIIABaHE Ha €()EKTUBHOCTTA M MOJOOpsABaHE HA KAa4eCTBOTO Ha
B3€MaHE Ha peuleHus. B ChIIOTO BpeMe, ChIECTBYBAT SCHO U3PA3EHU MIPEAU3BUKATEIICTBA, CBbP3aHU
C HEJIOCTUra Ha KOMIIETEHLMM, €TUYHUTE BBIIPOCU M HYXKJaTa OT OpraHU3allMOHHA IOTOBHOCT 3a
MIPOMSIHA.

Ha 06a3a na pe3yaTaTUTC MOratT Ja 6’BI[3,T (l)OpMy.TII/IpaHI/I CJICAHUTC OCHOBHU MMPCIIOPBKU:

1. IlocTeneHHO M OTIOBOPHO BHeApPsIBAHE HA M3KYCTBEHMsl HHTEJEKT B IPOLECUTE IIO
YIOpaBICHUE HA YOBEIIKUTE PECYPCH, KAaTo C€ OTYUTA OPTraHU3alMOHHUAT KOHTEKCT H
3peNIoCTTa Ha TEXHOJIOTHYHATA HH)PACTPYKTYpA.

2. HHBecTHIMHM B o0Oy4YeHHMe W Ppa3BHTHE HA [MIUTAJIHH KOMIIETEHTHOCTH Cpel
CHELUAIIMCTUTE 10 YOBEUIKH PECYPCH, € LieJl €()eKTUBHO U3IIOI3BaHE M KPUTUYHO pazOupaHe
Ha MHCTpyMEHTHTE, Oa3zupanu Ha V.

3. H3zrpaxiaaHe Ha eTHYHA paMKa M peryJald, rapaHTHpAI{ MpPO3PavYHOCT, 3alIUTa Ha
JWUYHWUTE TAaHHH U CIIPABEITUBOCT MPH AITOPUTMHUYHHUTE PEIICHHS.

4. HacppyaBaHe Ha NapTHBOPCTBA MeXAy aKaJeMH4YHATAa OOIHOCT W OW3Hec
OpraHu3aluuTe, C 1e OOMEH Ha 3HAHWS, W3CIEeIBAaHHUA M AOOPH MPAKTHKH 332 YCTOHYHBO
BHEZIPSIBAHE HA WHOBALMH.

Te3n MCpPKH MOratT Ja nmoArnomMorHart q)OpMI/IpaHeTO Ha Cp€aa, B KOATO TEXHOJOTMYHUTC PCHICHUA CC
HUHTCTpUpAT B NOAKPEIIa HAa YOBCKA, @ HC KaTO HETOB 3aMCECTUTCIT — Ch3/1aBaiiku MMpeANOCTaBKU 3a I10-
I'bBKABO, e(l)eKTI/IBHO 1 €TUYHO YIPABJICHUC HAa YOBCIIKHA KaIllUTAJI B AUTUTAJIHATA €pa.

B 3akmrouenne Moxe ga ce 000011, 9e M3KYCTBEHHUAT HHTEJIEKT He 3aMeHs YoBelIKus (pakTop, a
ro JI0MbJIBA M Pa3BHBA, KaTO MOJIIOMAara Mo-"WHTEIIMTCEHTHOTO U e(DeKTUBHO yNpaBJICHUE HA XopaTa.
[Ipunaranero va UM B ynpaBieHreTo Ha YOBEUIKUTE PECYPCH € HeM30e:KHa CThIKA OT Pa3BUTHETO HA
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CbBPEMCHHUTE OpraHu3anyu, HO YCHEXbT MY 3aBHUCH OT MNOCTUIaHETO Ha O0ajaHc MEKIY
TEXHOJIOTUA H YOBCIIKH HeHHOCTI/I.I/ISKYCTBeHI/IHT HUHTCJICKT CJICABAa [a C€ paslrjicikKaa KaTo
HHCTPYMEHT 3a NOJAKpena, a HE 3a 3aMECTBAHEC HAa 4Y0BE€Ka — CpCACTBO 3a pasrpbliaHC Ha
NOoTCHLIMAJIa, 4 HC 3a HCTOBOTO OIrpaHUYaBaHC.
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INPUJIIOXKXEHUE HA UBKYCTBEHMS MHTEJIEKT B
OBPA30OBAHHUETO - 3A 1 ITPOTUB

Application of Artificial Intelligence in Education - Pros and Cons

Hartanus Mapuunosal,
e-mail: n.marinova@uni-svishtov.bg

AOcTpaKT

Ilpenooasanemo, yuenemo u YNpagieHuemo Ha yyeOHUs npoyec 6 OHewHume 00paA308amenHu
UHCMUmMYYUY ce Mpanchopmupa om peouya UHGOPMAYUOHHU MEXHOL02UU, OUSUMATHY NAAM@POPMU,
cogpmyepHu cucmemu u cpedcmed 3a ynpasieHue Ha KiaCHama cmas, 3a OYeHa8aHe U 3a AHATUSUPAHe
HA QHeAJICUPAHOCMA HA obyyaemMume U 3a NOO00OpsGaHe HA UHINEPAKMUBHOCMMA HA
obpazosamentume pecypcu, 6 m. 4. U Om maxuea ¢ uzkycmeen pasym. Ilapaouemume 3a uznonzeamne
Ha cucmemu ¢ U3KYCMEeH UHMeNeKm 8 00pa308anuemo onpedeisim NPeoHA3HaAYeHuemo Ha maxKued
niamgopmu U NPUIONCEHUs Kamo 800ewll, NOOObPAHCAWU UIU YABLIHOMOWABAWU KOSHUMUBHOMO
obyuenue Ha yuawume. B nacmoswusm Ookiad ce npasu onum O0a ce cucmemMamuzupam
npeouMCmeama U HeooCcmamvyume Ha NPULOHNCEHUEMO HA CUCMeEMU C UKYCMEEH UHMENeKm 8
obpazosamenHus npoyec U 0 ce U3N0AHCAm HAKOU uoeu u npednodcerus Ha Eeponetickus cvio3 u
bwneapus 3a npeodonasane na nocneonume.

Abstract

Teaching, learning, and management of the educational process in today's educational institutions are
being transformed by a variety of information technologies, digital platforms, software systems and
classroom management tools, assessment tools, and tools for analysing learners’ engagement and
enhancing the interactivity of educational resources, including those with artificial intelligence.
Paradigms for using artificial intelligence systems in education define the purpose of such platforms
and applications as leading, supporting, or empowering learners' cognitive learning. This paper
attempts to systematize the advantages and disadvantages of applying artificial intelligence systems in
the educational process and to present some ideas and proposals from the European Union and
Bulgaria to overcome the latter.

Ki104oBH 1yMHU: TUTUTATHY TUIATGOPMHE C H3KYCTBEH UHTEIEKT, 00Opa3oBaHue.

JEL: C88, L86, Q55

BbBeaenune

HNudopMannoHHUTE TEXHOJIOTHU ca BOJAEH (GakTop B IMporieca Ha 00pa3oBaTeIIHO MPUAOOMBaHE HA
HOBY 3HAHHS U YMCHHS, OMOCPEICTBAMKYU Mpexoja OT MOJCN Ha IpeJaBaHe Ha WHPOpPMAIUATA KbM
MOJIe)T Ha B3aUMHO, aKTHBHO, IO-CAMOCTOSITEIIHO M OTrOBOPHO ydeHe. OOy4HTeNnTe BUHATH ca ce
OIMTBAJIH JIa HAMEPAT HOBM HAYMHU 32 aJIalTHPaHe KbM HYXIUTE Ha 00ydaeMHTE Yype3 MOTHBUPAIIH
y4eOHHM TpOTpaMu, HOBU METOAM Ha MpenojaBaHe, e(h)eKTUBHU JTUCKYCHUU, METOM 3a MOJICPHU3HPAHE
Ha KJIACHUTE CTaW, MHCTPYMEHTH Ha COLMATHHUTE MEIUH, COQOTYCpPHH MPHUIIOKCHUS 3a TCHePUpPaHE U
00paboTKka Ha TEKCTOBO M MYJITUMEIUIHO ChIbPXKAHHE, 3a OHJAWH TeCTBAaHE HA 3HAHUSI, 3a
CUMYJIUpaHe Ha POJICBU UTPHU U JIP.

C’beCMeHHI/ITe O6paSOBaTGJ'IHI/I HWHCTUTYIIUU q)yHKHI/IOHI/IpaT B yCJIOBHA Ha ri00aaHo u HEMPECTAaHHO
Ch31aBaHC HA HOBHU (l)aKTI/I " JaHHHU C €KCIIOHCHIHAIHU TEMIIOBE, KOCTO M3KUCKBA OT TAX Oa aJalTupar

! Associate Professor, PhD (Econ). Department of Business Informatics, D. A. Tsenov Academy of Economics,
Svishtov, ORCID ID: 0000-0001-8732-7564.
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HAYMHUTE Ha MperojaBaHe, M3CieBaHe W OOyYeHHE Ha ydaIllluTe, C IeJ MOoJ00psABaHEe Ha TAXHATA
KOHKYPEHTOCIIOCOOHOCT. A TOBa M3UCKBA MPOMSIHA B YIPABJICHCKHUTE IPOIECH U 00pa30BaTEIHUTE
Harjacu MW IIPAaKTHKW B IIOCOKAa IMOBHIIABAHC 3HAHHATA W KOMIICTCHHHUUTC Ha OGy‘IaCMI/ITC qpes3
MpeoCTaBsiHE Ha TEePCOHAIM3UPAHH 00pa30BaTEIHA pecypcH, UHTerpupanu [oT TeXHOIOTHH U
CHCTEMH C WM3KYCTBEH HHTEJICKT, HACOYBAIIHM, MOUTbPKAIM WM YITBIHOMOINABAIIM TPOIEca Ha
o0ydenue (Ouyang & Jiao, 2021).

IIpeauMcTBa Ha IPUJIOKEHHETO HA CUCTEMHM € U3KYCTBEH MHTEJIEKT B 00pa3oBaTeIHUs IIpoliec

dopMuUTe Ha TPUIOKEHHE HA CHCTEMHTE C M3KYCTBCH WHTEJCKT B OOYUYUTETHHs TpOIEC ca Hak-
pasznuunu. Ha 6a3a pyHKIMOHATHUTE Bh3MOXHOCTH Ha MH()OPMAITMOHHUTE TEXHOJOTHH, H3I0I3BaHU
3a peaau3alys Ha M3KYCTBEH pa3yM (M3KYCTBEHM HEBPOHHHM MPEKH, MAIIMHHO OoOydueHue, poOoTH,
paslIMpeHa pearHoCT, BUpTyaliHa peaHocT), [Tomos pa3aens Te3u GOpMU HA YSTUPU OCHOBHH IPYyNHU
(ITomoB, 2023):

® JIUTUTATHH MIaTHOPMH C SIEMEHTH Ha U3KYCTBCH UHTEIICKT;

e co(TyepHH pelIeHus, IO IbpKAIIA NMHOBATUBHU KOHIIEIINH 32 00y4eHHE;

® KOMIUJICKCHH COPTYESPHH CUCTEMU;

® CpejCcTBa 3a U3ITBJIIHEHUE HA OTICITHU (PYHKIIHU.
B nwmrupanara nyOnMKamys IOCIEHOBATEIIHO Ca CHUCTEMAaTHU3MPAHH IOJIOKUTCIIHUTE CTPaHU Ha
M3IIOJI3BAHETO Ha Pa3IMyHU 00pa30BATEIHN MPOIYKTH C U3KYCTBEH HHTEICKT (MHTEIUTCHTEH KaMITyc,
WHTEIIUTCHTHA KIJIACHA CTas, CHUCTEMH 3a aJalTHBHO OOydYeHHE, CHUCTEeMH 3a IEepCOHAIH3UPAHO
o0Oy4deHHne, MHTSIIMICHTEH MPENoAaBaTesl, MHTSIIMICHTEH HACTOMHUK U JIP.) OT 00y4aeMH U O0YIHUTEIH.
3a W3CIeIOBATEICKUTE IICJIM Ha HACTOSAINIUS JOKJIaad OT OCOOCH HHTepec € mbpBara (opma Ha
MIPUIIOKEHUE - AUTUTATHUTE TIAT(HOPMHU C eIEMEHTH Ha H3KYyCTBEH MHTEJIEKT — KOMTO CE OTHCBAT KaTo
,,KOMIUIEKC OT HHTETPUPaHH XapyepPHH YCTPOUCTBA, CODTYESPHH CUCTEMH U KOMYHHUKAITUH
CHuchK Ha TOJISIPHM TI0 HACTOSINEM 00pa30BaTENIHU IIATGOPMH C M3KYCTBEH MHTEJICKT € TMOKa3aH B
Tabmuna 1:

Ta6auna 1. [Tommynsipan 06pa3oBaTesHu MIaTHOPME C H3KYCTBEH HHTEJICKT

IIpousBoaure
[punoxenue | OYHKINOHATHOCT J WIn  yed-
pecypc
. YMeH acHUCTEHT 3a BCSAKAKBH BBIIPOCH, CBBP3aHH ¢ yuurenckata | Khan
Khanmigo N
JIEHHOCT Academy
Coursera ACHCTEHT C Bb3MOXKHOCTH 32 BUPTyallHa PEaTHOCT, H3II0JI3BaIIa Coursera
Coach MaIIMHHO 00YyYeHHe 3a NPeBOJ] Ha KypCOBE
Crenmanu3upal 4aTOOT C M3KYCTBEH HMHTENCKT 3a OBJIrapCKu
Hackan GPT ! P Y P Cunneo
YUUTEIH
beirapcka tuatgopma 3a aBromaruzanus Ha Tporieca 1o | https:/www.s
CmapTect
W3MUTBAHE U OICHIBAHE martest.bg/
brarapcka matdopma 3a ch3aBaHe Ha HHTCPAKTUBHU UTPH 32
ClassBuddy p Gop A P P Humepo 00/
YCBOSIBAHE W MPOBEPKA HA 3HAHUSITA HA YUCHHUIIUTE
Ask Al besmnaTHa pasmmpeHa Tbpcadka https://iask.ai/
https://flawles
Flawlessly AI | IHCcTpyMEHT 3a TpaMaTH4eCcKa IPOBEpPKa slypai /
Magic School Magic School,
Al [Inardopma 3a cBBp3BaHE Ha MPENOJABATEINTE B OOMIHOCT Inc
Canva Magic N
Studio HNHCTpyMEHT 3a aBTOMATUYHO TeHEPUPAHE HA INU3aiiH Canva
https://notebo
NotebookLLM | ITomoiHuK 32 y4eHe 10 JajficHa TeMa oklm.google.c
om
Tutor Al WHcTpy™meHT 3a camoobydeHne B 1ajeHa odact Al Tutor
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https://learnin
g.google.com/
Learn About | MacTpy™MeHT 3a Obp30 pa3yyaBaHe Ha JajieHa TeMa experiments/le
arn-about
SciSpace WHCcTpy™meHT 3a aHanmu3 Ha HaydHA JUTEpaTypa u mposepka Ha | PubGenius
TBBPACHUS Inc.
TalkPal Al [TpuioskeHue 3a yUeHE Ha €3MIM ¢ U3KyCTBeH uHTenekT yuuten | Talkpal, Inc.

Hsmounux: ABTOpOBa CUCTCMAaTHU3alMs.

Ha ocHOBa mpoy4BaHeTO Ha pPa3iUYHU JUTEPATypHH W3TOYHHILIM M HA CHUICCTBYBAIIUTE COPTYCPHH
pelIeHnsT ¢ M3KYCTBEH MHTEIEKT C BB3MOXHOCTH 3a TpaHc(opMarusi Ha o0pa3oBaTENHHUS MPOIEC
MO’KEM Jja 000coOMM NMpenMyIecTBaTa OT U3IO0JI3BAHETO Ha TAKMBA B CIICAHUTE HAPABJICHUS:

1) Hamanssane Ha TPEBOXKHOCTTA M CTpeca y 00y4aeMUTE, IPUUMHEHH OT YUEHE B 1abOpaTopHa
cpe/a Wi OT B3auMoJIeicTBUE ¢ Bh3nuTarenu (Sears, 2018).

2) TlomyyaBaHe Ha TIOAKpENa NMPH Pa3O3HABAHETO HA €MOLMOHAIHU HYXIW, HA PEYEBH U
€3WKOBM MPOOJIeMH, Ha TPU3HALM Ha JWCIACKIHS W HA JBUTATEIIHU 3aTPYIHEHHUS V YUEHHUIMTE OT
ACHCTUBHM TEXHOJIOTHMH 3a CIIPaBSHE C YBPEXKIAHHS, 3a IPEBOJ B peanHo Bpeme (Hampumep Google
Translate) u 3a morarsine BbB BupTyanHu cBeToBe (Google Expeditions).

3) OnocpencTBane ycBOSBAHETO HA 0OIIO0GPA30BATENHO U CHENUPUUHO YIEOHO ChIbPKAHUE
Ype3 HACOYCHH 00pa30BaTeHM PECypCH M WHTEIWICHTHH CHUCTEMH 3a MpenojaBaHe kato Algebra
Tutor, SQL-Tutor, EER-Tutor, Mathematics Tutor, eTeacher, Carnegie Learning u mp.

4) TlepcoHanM3MpaHO MOANIOMAraHe Ha 00yd4aeMHUTE Ype3 cOPTyEpPHU CHCTEMH 3a aJalTHPAHE
Ha yueOHu ypouu (DreamBox), Ha chabpxkanue (Knewton Alta), Ha m3nutau TectoBe (Magoosh) u Ha
KBaJIM(UKAIIMOHHU KyPCOBE 3a YUCHE IPEe3 LEIHS KHUBOT.

5) TloBumiaBane Ha WHTepeca Ha y4YalmlUTE KbM YYEOHOTO CHIBPIKAHME M HAy4HUTE
eKCIEpUMEHTH 4pe3 cTuMynanuoHHu, uHTepaktuBHu (Engage VR, Mainstay, Packback) u urposu
oOpaszoparennu tiardpopmu (Minecraft: Education Edition, Duolingo, Kahoot!, Labster u np.) u
npocieisiBaHe Ha TSAXHOTO MOBEJCHHE, MOTHBAIWS U aHTOKUPAHOCT KbM Mpolleca Ha y4YeHe upes
TEXHOJIOTHH 32 yIPaBJICHUE Ha KJIacHaTa CTasl.

6) TlonyuyaBane Ha He3abaBHA OOPaTHA BPB3KA 3a CHIIHUTE U CIA0MTE CTPAHH M 32 MPOITYCKUTE
B 3HAHUATA Ha ydaluTe uype3 IaTQopMu 3a CIeJCHE YYacTHETO Ha YYCHHIIUTE B YacOBETE, 3a
MIPEIMKTHUBEH aHAJIU3 U 3a MpocieasBane Ha pa3ButueTo Ha yuammTte (ClassDojo).

7) AsromaTh3mpaHe Ha ITIpOLECa HA NPENOJABAHE W M3MMTBAHE MOCPEACTBOM CO(Tyep 3a
ONTUMU3als HAa TpadUIUTe HA YYHTEIWTEC M YYCHUIMTE, 3a ONTHUMH3AlHs Ha rpaduiure Ha
yunnuiauTe neiHocty (Al Planner), 3a onieHsiBane Ha TectoBe u 3aiaun (Gradescope) u 3a OTKpHUBaHe
Ha [JIarKaTCTBO B pa3paObOTKUTE HA yUaluTe.

8) Cobkpamasane Ha BpeMeTO Ha o0ydaBalmiuTe 3a pa3paboTBaHe Ha Y4eOHM IUIAHOBE,
MOJITOTOBKA Ha YOI W (PMHAHCOBO OCHUTYpsIBaHE Ha 00pa3oBaTEeNHUS IpoIlec 4Ype3 coPTyepHH
HHCTPYMEHTH 3a Ch3JaBaHe Ha chabpikanue (Magic School Al) u 3a eekTUBHO ymIpaBiCHHE Ha
oromxkera (Fetchy).

9) Hamanssane Ha pa3xoauTe 3a 3aIIATH B 00Pa30BATEIHATE HHCTUTYIIMH YPE3 U3TION3BAHE Ha
connagau poOoTH 3a oOyueHHe Ha Jella B MPEeAyYHINIIHA Bh3pPacT WM YCBOSBAaHE Ha OINpE/ICICHH
yMeHus (TOBOpEHE Ha UyK[ €3UK HalpuMep).

10) Ontumusupane Ha W3CIENOBATENCKHSA TIPOLEC MO TPOYYBAHE, CHCTEMATH3MPAHE M
pe3oMupaHe Ha yeO-M3TOYHMIM Ype3 M3IMO0JI3BaHe Ha TeHepaTHBHU 4aTOoT mpuioxenus (ChatGPT,
Gemini, Copilot, Meta Al, Ernie Bot, Grok, Claude, DeepSeck, Mistral u ap.).

11) Cromensine Ha n06pu 06pa3oBATENHM MPAKTHKH OTHOCHO MPUJIOKEHUETO HA CHCTEMH C
M3KYyCTBEH MHTEJIEKT B 00YYCHUETO ¢ OOIIHOCTU OT OOYyYMTENH W/UIK 00ydaeMu 4pe3 cpefcTBaTa Ha
COIIMATHHUTE MeIuU u CHeIMATU3UPaHU yeb-caliToBe (https://prepodavame.bg/,
https://www.educatorstechnology.com/2025/09/ai-tools-and-resources-for-teachers.html) u ap.
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HpOﬁJ’leMI/I B U3MOJI3BBAHETO HA CUCTEMHU C UBKYCTBCH UHTECJICKT B oﬁpasoBaﬂneTo

BypHOTO pa3BHUTHE Ha reHEPATUBHUTE CUCTEMH C U3KYCTBEHUS MHTEJICKT MPe3 MOCIEIHUTE TPU TOAUHU
3aIbJIO0OYN 3aBHUCHMOCTTa Ha XOpaTa OT JWTHTAIHH YCTPOWCTBA W MPOMEHU pPabOTHHTE MeCTa,
npodeCHnTe U KOMIIETCHIIMUTE Ha PAOOTHUIIUTE U CIYKUTENUTE B OM3HeC opranuzanuure. J(HemHure
GenAl mnpuiaoXeHHs MOraT Ja Ch3[aBaT TEKCT, HW300paXKEHUsS, BHICOKIHIIOBE W MY3HKAITHH
IMPOU3BCACHUA U J1a aBTOMATHU3UPAT OPTraHU3AIMOHHUTC 3aJa4dd IO HOB U e(bCKTI/IBeH Ha4uH. Hpe3
HacTosiara 2025 r. eydopusra 0KoI0 TO3U Bb3X0J1 CTHXHA U 3aII0YHA MTPOIIEC Ha OI[CHKA Ha e(hEeKTUTE
OT HMHBECTHUIIUWTE B MPOW3BOJUTEINTE HA TAKHWBA M OT W3MOJ3BAHETO UM B Pa3IHYHH cepH Ha
MKOHOMHKATA, B T.4. 00pa3oBaTenIHara.

MHoOro oT 001IMTe PUCKOBE HA TEHEPATHBHUTE PUIIOKEHHS (XATIOMHUPaHe Ha (aKTH, H3KPUBSBaHE
Ha pe3yJITaTH, OTpaBsSHE Ha NaHHHU, AITOPUTMUYHO MPUCTPACTHE, JIUIICA HA IO3HAHUS Y TOTPeOUTEINTE
3a pabora ¢ GenAl HHCTpyYMEHTUTE M Op.) Ba’kaT M 32 0Opa30BaTENHUTE PELICHUS U IIaT(opmu
U3KyCcTBeH pazyM. CbBpeMEHHUTE 00pa30BaTEIHN CUCTEMH 00aue ca MOAJI0KEeH! Ha IBOCH HATHCK:

¢ OT ¢aHa CTpaHa, OT TAX CC O4YaKBa Ja CC TpaHC(l)OpMI/IpaT IoJ BIMAHHUECTO Ha I/I36pO€HI/ITe I10-
rope (l)OpMI/I Ha NPHUITOKCHUC Ha CUCTCMU C U3KYCTBCH UHTCJICKT,

* OT jpyra CTpaHa, T€ ca HW3MpPaBEeHH Ipe] MPEIU3BHUKATEICTBOTO Jia oOydar ObIemure
VYaCTHHIIM Ha Ia3apa Ha TPyJda Ha CHIIECTBYBAIlM WJIM HAa HOBO TOSBHIM CE B PE3yiaTaT Ha
BHE/IPSIBAHETO HA CHICTEMU C U3KYCTBEH MHTEJIEKT npodecuu.

M3KyCcTBEHMAT WHTENEKT Beue OKa3Ba pPEaHO BB3JEHCTBHE BBPXY TPYJIOBHS Ma3ap M MPOMEHS
TpaHchopMHpa, TIO KOWTO XopaTa paboTAT, ydaT W Cce MPEeKBATU(PHUIUPAT, MOCTABSIMKA TH Tpe]
0e3npeneeHTHOTO NPEeAN3BUKATENICTBO 1A C€ aJalTHpPaT ¢ NO-ObP3H OT Pa3BUTHETO HA TEXHOJIOTHUTE
temnoBe. Mamabno npoyuBane (LHH, 2025) na naxg 200 000 u3ryOmim paboTata CH U 3allOYHAIH
Iporpama 3a KapuepeH npexo Ay B crpanu ot 3anagna Espona u CALL B mepuoza auyapu 2024 r.
- Mapt 2025 r. va LHH (rmoGaineH goctaBurK Ha yCIYTH 3a MOAIIOMarane py npekparsBaHe Ha padora,
KapuepHa TpaHcopMmalnys ¥ pa3BUTUE HA JUICPCKU YMEHHsS) HApUMeEp MOKa3Ba, Y€ Xopara, YUHUTO
paboTHM MecTa ca OMII U3MECTEHH OT pelIeHHE C U3KYCTBEH MHTEJIEKT, OCcTaBaT 6e3 paboTa 3a moBeue
oT 12 mecena HaJ ABa IbTH [I0-4ECTO B CPaBHEHUE ¢ OcTaHaIuTe KaHaunatu. [lapanokcanen usBox B
LUTHPAHOTO H3CIEABaHE € Hail-CHJIHATa 3acCerHaToCT OT MOJOOHHM MPOLECH Ha TEXHOJOTHYHHTE
HHAYCTpPHU.

CrnenupuIHITE HEAOCTATHIM HAa 00Pa30BATEITHUTE CUCTEMHU C M3KYCTBEH MHTEJIEKT Ca CIICTHUTE:

1) BepostHocT ot 3aryba y o0yyaeMHuTe Ha CbCPEJOTOYCHOCT U UPALIMOHATHOCT (KaKBOTO HE €
MMOBEJCHUETO Ha MHTEJIUTEHTHUTE areHTH) IPH pelllaBaHe Ha 3a1aunTte. Makap counainute podoTu na
JaBaT MH(OpMAaIMs ChC CBIIOTO KAaUYECTBO KAKTO CBOMTE YOBEIIKHM aHAJIO3M, 3acera Te ce MU3II0JI3BaT
HPEUMHO KaTO HHCTPYMEHTH 3a YUEHE, a HE KaTo yUUTEIH.

2) OrpaHnyaBaHe Ha ,)KMBOTO" B3aMMOJCWCTBUE C OOYYUTEIUTE B KIACHUTE CTaW,
MPEIOCTaBAIIA MEHTOPCTBO WM COIMANIHA TMOAKperna Ha oOydaemwure. MHCTpyMEHTHTE C HM3KYCTBEH
WHTEJICKT HE MOTaT Ja 3aMeCTAT EMIIAaTHATa, KPEaTMBHOCTTA W MHTYWTHBHOCTTA HA YOBCIIKUTE
CBIIECTBA.

3) [IIposiBa Ha HEETUYHO TMOBEJCHUE OT CTPaHA HAa O0ydaeMUTE, KOUTO Pa3yuTaT M3IUIO0 WU
YaCTMYHO Ha TeHEpaTHBHH TNPWIIOKEHUS 3a Ja M3MBIHABAT Y4eOHU 3amaur W mpoektd. [lomobHO
OTKJIOHCHHE OT MOPAJTHUTE 00pa30BaTEIIHU MPUHIIMITA BOJIU IO HETOYHO M3MEPBAHE U OICHSIBAHE Ha
pe3yNITaTUTE Ha y4YallluTe B KPATKOCPOUEH IUIaH, 10 IpUeMaHe 3a HOpMa Ha Te3u (OpMU Ha HECTUIHO
oOpa3oBaHMe U JJ0 TIOJKOTIaBaHe Ha yBAXKEHUETO M YCHITUATAa HAa 00yJaBalInuTe B CPETHOCPOUCH TUTaH U
IO TpaitHY TIOCIIETUITH 32 PA3BUTHETO Ha 3HAEIIa, OTTOBOPHA, KBATH(HUIIIpaHa ¥ KOMIIETEHTHA padOTHA
cuja B IBJATOCPOYEH TLIaH.

4) 3ary0a Ha ctocOOHOCT 3a pa3OupaHe Ha M3ydaBaHUS MaTEpHall, 3a aHATUTHYHO MHUCJICHE, 32
B3eMaHe Ha CaMOCTOSITCIIHU PEIICHUS W TPOsSBa HA Mbp3ed y o0ydaeMuTe W OOYUHTEIUTE TOpaIu
MPEKOMEPHO JOBEpsBaHE BHB (DYHKIMOHATHUTE BBH3MOXKHOCTH M B PE3YJITATUTE, BPBINAHU OT
MIPUJIOKEHUATA C U3KYCTBEH MHTENICKT. [lerierupaHeTo Ha Bce MMoBeYe yUeOHH 3a/1a4ul Ha TCHEPaTHBHH
WHCTPYMEHTH OTCJIabBa peduiekca 3a MpoBepKa Ha MPENIOKEHOTO ChAbPIKAHHE, TPUTHIIIBA YMEHHSTA
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3a TBOPYCCKO Chb3NJAHUC U BJIOIIaBa CIIOCOOHOCTTA 32 CIIpaBsAHE CbC CIIOXKXHU Hp06J'IeMI/I B YCJIOBHU: HA
HaIpeKCHUC U MpUu ABCTC CTPAaHU B y‘le6HHH mnponec.

5) 3akbpHsBaHe Ha KOTHUTUBHHUTE (YHKIHMH, aTpoQusi Ha MO3BUYHUTE KJIETKM M OOIIO
HaMaJleHHe Ha KOTHUTHBHHS KallallUTeT Ha YOBEIIKUS MO3BK. Pennia m3cnenBanus Ha eheKTHTE OT
B3aMMOJICHCTBHETO HAa XOpa C HMHTEIWTCHTHH CHCTEMH PETHCTpUpAT HaMmalsiBaHe Ha MO3bYHA
aKTUBHOCT, ocoOeHO B anda u Tera BbiaHOBHTe auana3zoHu (Kosmyna, 2025), u orciabBaHe Ha
YOBEIIKHUTE MTO3HABATEIHN YMEHHUS (T. Hap. ,,KOTHUTHBHO Pa3TOBapBaHe™, MPUUUHEHO OT CKIOHHOCTTA
Jla ce pa34ynTa MPEKaJeHO Ha CHCTEMH C M3KYCTBEH MHTEJIEKT 3a TeHEPHPAHE Ha ChbPIKAHUE).

6) TIlpemocraBsiHe Ha TOJISIM O0EM JIMYHHM W YyBCTBUTEIHH JaHHW Ha Yy4YallIUTE B ,,pbleTe Ha
JIOCTaBYMIINTE HA T€HEPATHBHU YCIYTHM C M3KYCTBEH HMHTEJIEKT. 3a HYXKAWTE Ha MpPEJOCTaBsiHE Ha
MIEPCOHAIM3UPAHO 00yUeHHE CHCTEMHUTE C M3KYCTBEH MHTEJIEKT ChOMpAT, ChbXpaHsABaT U aHAJIU3UpaT
nHpOpPMaLUs OT YaCTeH XapakTep, 3JI0ymoTpedaTa ¢ KOSATO MOXKE J1a 3aCTpalll MOBEPUTEITHOCTTA U
JIOBEPUETO HA YUALIUTE.

7) llpuctpactsiBaHe KbM OOIIYyBaHETO C 4aT-00TOBE, BOIEIIO 10 MPOMSHA B MOBEACHHUETO Ha
MOTPEOUTENNTE — IOBHUILEHA TPEBOXKHOCT, AMIHTAIHO ,,30MOMpaHe’, MPOMEHH B HACTPOCHHUETO,
€MOITMOHAITHA TIPUBBP3aHOCT M JIOPH CYMIUIHU TposiBE ¢ QartaneH kpaid. Criopen mpoydBaHe Ha
OpenAl u MIT Media Lab cpen xwisimu norpeoutenn Ha ChatGPT wmampumep (Fang, 2025)
OBITOCpOYHATa ymoTpeba Ha Ta3W INporpamMa ¢ HM3KYCTBEH HMHTEIEKT YBEIMYaBa pHUCKA OT
NPUCTpACTsABaHE U MOpaXKIaHe Ha JBI00KA MMapacoluaiHa CBbP3aHOCT C Hesl, 0COOCHO MPH CAMOTHHUTE
1 XopaTa 0e3 coliaTHi KOHTAKTH.

8) 3ampnbouaBaHe HAa JUTHTAIHUTE HEPABEHCTBA U KadeCTBOTO Ha OOyUYCHHE MEXIY
o0pa3oBaTeTHUTe MHCTUTYIIMA C OCHTYPEHO M C HENOCTaThuHO (hMHAHCHpAHE 3a BHEJpsSBaHE Ha
YCBBBPIICHCTBAHM CHCTEMH C H3KYCTBEH HHTEIIEKT M 3a NPOGECHOHAIHO KBaTU(pHUIMpAaHE Ha
paboTemuTe ¢ TSIX MPernoaaBaTel .

[IpeononsBaneTo Ha HM3IOXKEHUTE OOIIM W cHenu(PUYHN MPOOIEeMHU B M3IMOJ3BAHETO HA CHCTEMHU C
W3KYyCTBEH HMHTEJIEKT HW3HMCKBA IIEJICHACOYCHHU M PA3HOCTPAHHM MEPKH OT BCHYKH YYACTHHIM B
o0pa3oBaTeaHUs MPOLEC, IIBJIHOTO OMUCAHWE HAa KOMTO HAIXBBPIISI OOEMHUTE PAMKH Ha HACTOSIIIMS
nmokian. OTTOBOPHOTO M3IMOJI3BAaHE HA TEXHOJOTHITA HAa W3KYCTBEHHUS WHTEICKT B 00pa3oBaHHUETO
M3KMCKBA CTPATETUYECKO TUIAHUPAHE U CIIa3BaHE Ha PETyJIATUBHU MMPABUIIA, HAJIOXKEHHU OT HAIIMOHAIIHH,
HaTHAITMOHAHN U MEXXITYHAPOIHHU FOPHCIUKITHH.

[locaennuTte KIOYOBHM MHUIUATUBU Ha EBpomeiickusl chio3 3a MOBUIIABAHE CTEIICHTA HA M3IIOJI3BaHE
HA CHUCTEMHU C U3KycTBeH uHTeNekT (mpe3 2024 r. camo 13.5% oT eBpomeicKuTe NpeanpusiTHs ca
Ipuiarajgy TakuBa B CBOsTa JAEHHOCT) ca HACKOPO aHOHCHPAHWUTE ABE CTPATETMH 3a W3BEXKJaHE Ha
EBpona Ha uenHO MsCTO B TO3M TexHOloruueH cekrop. B Crparerusra 3a mpuiarase Ha U3KyCTBEH
untenekT (European Commission, 2025) 3a cb3naBane Ha (abpuku, ruragaOprky, HHBECTHLIMOHHU
CbOPBHKEHHUsI U aBaHrap[HU LIEHTPOBE 3a MHTEIPHpAHE Ha TEXHOJOTHATAa B MAJKUTE M CPEAHUTE
npeanpusatus or 11 kiarodoBu M NMyOJIMYHM CEKTOPU Ha €BpoOIelcKaTa MKOHOMHUKA € OTAEJIEHO
CHELUAIHO MSCTO Ha OOYYEHHETO Ha EKCIepTH W NPHUBIMYAHETO HA TaJaHTH B OOJIacTTa Ha
u3KycTBeHUs! uHTeNeKT B Crapusi KOHTHHEHT. CTparerusita 3a M3KYCTBEH HHTEJEKT B HayKara
(European Commission, 2025) 1ienu rmocTurane Ha Hampeabk upe3 uHcTpymeHTa RAISE (Bupryanen
€BPONEHCKN HHCTHUTYT 3a 00eANHIBaHE U KOOPIAMHHUPAHE Ha pecypcH 3a pa3paboTBaHe U MpUIaraHe Ha
M3KYCTBEH MHTENIEKT B HayKaTa) W MpeanpueMaHe Ha MEPKH 3a MPHUBIMYaHE Ha CBETOBHH HAyYHHU
TaJaHTH ¥ BUCOKOKBaTuHUIupanu crenuanuctd B EC upe3 nannmarusara ,,M36epere EBporma®.

Bwarapus Bce olie n3ocrasa B mpolieca Ha BHEIPSIBaHE HA CHCTEMH C U3KYCTBCH UHTEJICKT B KIIFOYOBU
WKOHOMUYECKH CEKTOpPH, B T. 4. TO3M Ha OOPa30BaHUETO, OT OCTAHAIUTE CTPAaHU UICHKH Ha
EBponeiickus cpro3, ot CAIl n ot Kutait mopamu aumcaTta Ha JOCTaTHIHO CIICIHAINACTH, CIa00TO
pa3BUTHE Ha HayKaTa W MAJKOTO WHBECTHIIMM B MPOYYBAHWS M WHOBAIMHA. KOHKpPETHH CTBHIIKH,
TIOJIUTUKY U IEHCTBUS 32 TIPEOJI0JISIBAHE Ha TOBA H30CTABAHE MOTAT JIa C€ OTKPUST B /[Ba M3UCPIIATCITHH
JIokyMeHTa. Hacoku KbM yUHTEIHWTE, YYCHUIIMTE, POJUTSIIMTE W YYWIWIIATA 3a IeIechoOpas3Ho,
MOJIXO/IAIIO0 U OTTOBOPHO M3IMON3BAaHE HA M3KYCTBCH MHTEICKT B PA3IIUYHU TEJarOTHUECKU CIICHAPUU
U OIlepaluy B y4eOHUs MPOIeC ca pas3lUCcaHd B MPOEKT Ha MUHHCTEPCTBOTO Ha 00pa30BaHHETO Ha
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HayKara 3a U3M0JI3BaHe Ha M3KyCTBEH MHTEJEKT B 00pa3oBaTesHaTa cuctemMa y Hac (MHUHHUCTEPCTBO Ha
oOpa3zoBanueTo W Haykata, 2024). AHanu3 Ha BB3MOXHOCTHUTE 3a MHBECTHPAHE B HM3CICABAHUS U
pa3paboTKu ¢ MEXIyHapoJHa CTOMHOCT M yBEIMWYEHa IMaTeHTHAa JEHHOCT y Hac € HalpaBeH OT
brearapcka cronancka kamepa (Kacmapsa & Henesa, 2025 1.).

3akjaroueHue

OO0pazoBaTeTHUTE OpraHU3AMK Ch3aBaT MHTEIEKTyalHa COOCTBEHOCT IoJ opmara Ha OTKPUTHS,
n300peTeHNsl U TEXHOJOTMH M TW NPEXBBPJAT KbM Ia3apa, 3a J1a Ce MPEBbPHAT B MOAOOpsBAIIN
YOBEIIKUS JKUBOT HpoAyKTH U yciyrd. Bopemara ponst Ha CAIl m Ha Kutait B mpoueca Ha
TEXHOJIOTHYEH TpaHchep W pa3paboTBaHE HA CHCTEMU C W3KYCTBEH WHTENEKT MPEIU3BHKBA
EBpomneickusaT cpio3 Ia MpeanprueMe CTpaTerniecku MEpPKH 3a HaMallsBaHEe Ha ToBa u3ocTaBaHe. Ha
Crapust KOHTHHEHT 00aue eKocucTeMaTa Ha pa3paboTBaHe U MIPUIIOKEHUE HA TEXHOJIOTHHU C U3KYCTBEH
pa3yM Bce OlIle He € TOJIKOBA 3psUla, a CTapTUPALINUTE IPOU3BOJUTEIH ca 3aJyIIaBaHU OT OIOPOKpaIys
U peryianuu. Berpeku ye peanHuTe MOJI3M OT MHTETpalusATa Ha PEelIeHUs] ¢ U3KyCTBEH WHTENEKT B
00pa30BaHUETO Ca 3HAYMTENHH, IBTAT KbM IIMPOKOTO MM NPHIOKEHHE € W3NBIHEH C E€TUYHHU
CHOOpaKEHHS U MPAKTUIECKU TPETISITCTBHSL.
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TEXHOJIOTWYHU PUCKOBE OT JIMTATAJIU3AILIUATA B
HEAKAJEMHWYHA CPEJA

TECHNOLOGICAL RISKS OF DIGITALIZATION IN NON-ACADEMIC
ENVIRONMENT

Mapuana KoBauesa !
e-mail: mkovacheva@unwe.bg '

AOcTpakT

Jueumanusayuama ce npespvwa 6 onpederAwa XAPAKMEPUCMUKA HA  OPeaAHU3AYUOHHAMA
mpawncpopmayus, npocmupatiKu ce omev0 aKkadeMudHuUme UHCMumyyuu 8 ousHeca, nPasumeicmseomo
u cexmopume Ha obwecmeenume ycayeu. Maxap ue nosuwasa eghekmuenocmma, uHosayuume u
C8bP3AHOCMMA, eOHOBPEMEHHO C MO0BA 6b8EHCOA HOBU KAMEe20pUU MEXHOIOSUYHU PUCKOBe, KOUMO
3aniaweam OnepamueHama CmaduIHOCm, Yel0Cmma Ha OaHHume u emuyHomo ynpaeienue. Tozu
00KIA0 paszenencoa MexHONOSUYHUME PUCKOBE OM OUSUMAIU3AYUAMA 8 HeaKadeMuuHa cpeoa upe3
CMPYKMYPUPAHA KAACUDUKAYUS HA OCeM Kame2opuu: 3aniaxu 3a KubepcucypHocmma, puckose 3d
NOBePUMETHOCIIMA HA OAHHUMe, CUCEeMHU NO08PeoU U NPeKbC8aHUS, 3a2y0a HA KOHMPOL HAO
yughposume yMeHust, emuyHY U AT2OPUMMULHU PUCKOBE, 3AGUCUMOCH OM O0CMASYUYYU U NAAM@pOpMU,
CHKPAUeHUsL HA PabOmMHU MeCma U NPAGHU U pe2yiamophu npeoussukamencmsa. Bvz ochosa Ha
pamkama 3a ynpasnenue Ha pucka ISO 31000:2018, uscnedsanemo npedocmags cucmemamuyer
aHaIU3 HA MOBA KAK me3u puckose mo2am 0a 6v0am udeHmuuyupanl, aHatu3UpaHy U CMeKyeHu.
3axnoyenuama noduepmasam, ue YNpAasieHUemo Ha MeXHOI0SUYHUME PUCKOBe UBUCKEA He CaMo
MexXHUYecKU peutenuss, Ho U COYUAIHA, eMUYHA U Opeanu3ayuonHa adanmayus. /Joxnadvm npeoiaea
6C€00X8aMHA KOHYENMYAIHA PAMKA, ¢ KOemo OONPUHACS 3d NOO0OPABAHE HA 0C8E0OMEHOCmmMA 3d
PUCKA, YCMOUMUBOCTINGA U OM20EOPHOMO YUPPOBO YNPABIEHUE 8 HeAKAOEMUUHUME UHCIUMYYUL.

Abstract

Digitalization has become a defining characteristic of organizational transformation, extending beyon
d academic institutions into business, government, and public service sectors. While it enhances efficie
ncy, innovation, and connectivity, it simultaneously introduces new categories of technological risks th
at threaten operational stability, data integrity, and ethical governance. This paper examines the tech
nological risks of digitalization in non-academic environments through a structured classification of e
ight categories: cybersecurity threats, data privacy risks, system failures and downtime, loss of digital
skills control, ethical and algorithmic risks, dependency on vendors and platforms, job displacement, a
nd legal and regulatory challenges. Drawing upon the ISO 31000:2018 risk management framework, t
he study provides a systematic analysis of how these risks can be identified, analyzed, and mitigated. T
he findings underscore that managing technological risks requires not only technical solutions but als
o social, ethical, and organizational adaptation. By offering a comprehensive conceptual framework, t
he paper contributes to improving risk awareness, resilience, and responsible digital governance in no
n-academic institutions.

KmouoBu gymu: digitalization, technological risks, non-academic environment
JEL: C88, L86

Introduction

In today’s fast developing world where new technologies emerge every day and integrate in
more aspects of our lives, the risks connected to them are also expanding. Non-academic institutions

' T'n. ac. 1-p kM kareapa UTK, YHCC, email: mkovacheva@unwe.bg
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are such that do not focus on education, research or some scholarly activities, but they operate in other
important areas of society, business and public life.

The digitalization is happening in every sphere around us and helps immensely in developing
and integrating digital technologies into all areas of a business. There is a great importance in studying
the technological risks in non-academic environments because even that digitalization is offering
innovation, efficiency and speed, also introduces threats, dependency and vulnerability that can threaten
the stability of business organizations. Understanding these emerging risks will help balance the
innovation with security, and will ensure that digital system will remain reliable, ethical and sustainable.

This paper explores eight categories of technological risks which are arising from digitalization
outside of academia. The defined groups are as follows: cybersecurity threats, data privacy risks, system
failures and downtime, loss of digital skills control, ethical and algorithmic risks, dependency on
vendors and platforms, job displacement, and legal and regulatory challenges.

Conceptual background

Digital transformation has become a defining force in modern organizations, yet it is important
to distinguish between digitization and digitalization. Digitization refers to the technical conversion of
analog information into digital formats - for example, scanning documents or automating data entry.
[1] Digitalization, on the other hand, involves a broader social and organizational process that
integrates digital technologies into everyday operations, fundamentally altering how value is created,
communicated, and managed.[2] In non-academic environments - such as business enterprises,
government institutions, and healthcare systems - digitalization extends beyond technology adoption to
include process redesign, data-driven decision-making, and cultural adaptation. While it offers
efficiency and innovation, it simultaneously introduces new categories of technological risk that can
disrupt operations, compromise data integrity, and create ethical or regulatory challenges.

On the other hand, technological risk refers to the potential for adverse outcomes resulting from
the design, implementation, or use of technology. It encompasses failures of systems or infrastructures
as well as unintended human, ethical, or organizational consequences. These risks often stem from the
uncertainty that accompanies innovation and from the interdependence of digital systems within
complex socio-technical environments. In non-academic contexts, technological risks include technical
failures, cybersecurity incidents, data privacy breaches, and ethical issues arising from algorithmic
decision-making. They also encompass human factors such as skill obsolescence, organizational
dependency on external vendors, and social effects like job displacement. Recognizing these diverse
dimensions underscores that technological risk is not purely a technical matter but a multidimensional
issue combining social, ethical, and operational factors.

When digital transformation progresses more rapidly than organizational structures or human
competencies can adjust, this equilibrium is disrupted, leading to a higher probability of system failures,
human errors, and the decomposition of digital skills. Consequently, managing technological risk
extends beyond implementing technical safeguards - it also requires social adaptation, continuous
training, and inclusive design practices that ensure people and technology evolve together. [11]

The ISO 31000:2018 framework offers a globally recognized standard for systematic risk
management. It defines risk as the effect of uncertainty on objectives and outlines a continuous process
of identification, analysis, evaluation, and treatment. Applying ISO 31000 principles to technological
risks ensures a structured and comparable approach to their management. Within non-academic
environments, this process enables organizations to identify digital vulnerabilities, assess their potential
impact, and implement appropriate mitigation strategies - ranging from cybersecurity protocols to
vendor oversight and employee training. [3]

In non-academic environments, digitalization transforms how organizations operate, interact
with stakeholders, and deliver services. Businesses leverage digital tools for analytics and automation,
governments deploy digital platforms for public service delivery, and healthcare institutions integrate
electronic systems for patient management. However, these benefits also amplify exposure to
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technological uncertainty - manifesting as cybersecurity threats, data privacy violations, or system
dependencies.

Unlike academic institutions, non-academic organizations face direct market pressures,
competitive dynamics, and regulatory obligations. These contextual factors heighten the significance of
managing technological risk not only to protect assets but also to ensure operational resilience and legal
compliance. Effective risk governance thus requires integrating technological foresight with ethical,
legal, and social considerations, supported by international frameworks such as ISO 31000.

Classification of technological risks

All types of organizations increasingly rely on technologies and are becoming more digitalized.
The eight categories of technological risks were defined through a literature-based classification review.
The method of definition involved a review of academic publications — papers, articles, industry reports,
etc. which addressed the technological risks associated with digitalization in non-academic
environment. Similar groups were grouped under broader conceptual categories. The classification
reflects both theoretical insights and practical observations taken from various non-academic sectors
and organizations in them.
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Figure 3 Categories of technological risks

The eight categories of technological risks in non-academia shown on Figure 1 are the
following: cybersecurity threats, data privacy risks, system failures and downtime, loss of digital skills
control, ethical and algorithmic risks, dependency on vendors and platforms, job displacement, and
legal and regulatory challenges.

The classification of technological risks in this paper aligns with the ISO 31000:2018 risk
management process, which emphasizes the systematic steps of risk identification, analysis, and
evaluation. Each of the eight categories - such as cybersecurity, data privacy, and technological
dependency, etc. - represents a key dimension of uncertainty that can affect organizational objectives
in non-academic environments. By structuring the classification according to ISO 31000 principles, the
framework ensures that risks are recognized in a comprehensive and comparable manner, supporting
both academic analysis and practical application within established international risk management
standards. [3]
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Table 1 illustrates how the eight identified technological risk categories align with the stages
of the ISO 31000:2018 risk management process. This integration ensures that the classification not
only organizes risks conceptually but also provides a structured approach for identifying, analyzing,

and managing them within non-academic environments. [3]

ISO 31000:2018
Process Stage

Description (according to ISO
31000)

Application to the Eight Technological
Risk Categories

1.Risk
Identification

2. Risk Analysis

3.Risk Evaluation

4.Risk Treatment

5.Monitoring and
Review

6.Communication
and Consultation

Recognize and describe risks
that could affect the achievement
of objectives.

Understand the nature, sources,
likelihood, and potential
consequences of each risk.

Compare analysed risks against
defined criteria to determine
their significance.

Develop and implement
measures to mitigate, transfer,
accept, or avoid risks.

Continually assess the
effectiveness of risk controls and
adapt to change.

Maintain stakeholder
engagement and transparency
throughout the risk process.

Identify the main sources of technological
risk: cybersecurity threats, data privacy
risks, system failures and downtime, loss
of digital skills control, ethical and
algorithmic risks, dependency on
vendors and platforms, job
displacement, and legal and regulatory
changes.

Analyse how each risk operates and
interacts - for instance, the likelihood of
cyberattacks, the severity of data
breaches, the operational impact of system
failures, or the social implications of
algorithmic bias and job displacement.

Prioritize which risks require the most
urgent response. For example,
cybersecurity and data privacy may pose
immediate high-impact threats, while
dependency on vendors and legal changes
may represent longer-term strategic risks.

Apply appropriate mitigation strategies:

enhance cybersecurity protocols,
strengthen data governance, establish
redundancy for system continuity,

provide continuous digital skills training,
ensure ethical Al oversight, and plan for
regulatory compliance and workforce
transition.

Regularly review and update controls as
technologies evolve - for example,
reassessing vendor dependencies, Al
ethics compliance, and cyber defence
mechanisms.

Ensure clear communication across
technical teams, management, legal
advisors, and employees to build a shared
understanding of each technological risk
and its mitigation.

Table 4 Technological risks aligned with 1SO 310000:2018
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e Cybersecurity Threats
Definition:

Cybersecurity threats refer to malicious digital actions that compromise the confidentiality,
integrity, or availability of data and systems. These include cyberattacks such as phishing, ransomware,
and unauthorized access that exploit vulnerabilities in networks and digital infrastructures.

Causes and Contributing Factors:

Key contributors include increased connectivity, inadequate security protocols, outdated
software, and limited employee awareness. The rise of remote work in non-academic environment and
the Internet of Things (IoT) has expanded attack surfaces, making organizations more exposed. [4] [5]

Impacts and Consequences:

Cyber incidents can cause data breaches, financial losses, operational disruptions, and
reputational damage. In critical sectors, they may endanger service continuity or public safety, and often
result in legal liabilities and regulatory penalties. [4]

e Data Privacy Risks
Definition:

Data privacy risks arise from the improper collection, storage, sharing, or use of personal or
sensitive information. They concern both compliance with privacy laws and the ethical handling of
digital data.

Causes and Contributing Factors:

Contributors include weak data governance, lack of transparency, and excessive data collection
by organizations. Inadequate encryption, third-party data sharing, and poor user consent practices also
elevate the risk. [5]

Impacts and Consequences:

Privacy violations lead to loss of individual trust, legal sanctions under regulations such as
GDPR, and reputational harm. For organizations, breaches may disrupt operations and erode customer
relationships. [5]

e System Failures and Downtime
Definition:

System failures and downtime refer to interruptions in digital infrastructure that halt or degrade
the performance of critical systems, applications, or services.

Causes and Contributing Factors:

Common causes include software bugs, power outages, hardware malfunctions, or human error.
Overreliance on automated systems and lack of redundancy amplify the likelihood and duration of
failures. [6]

Impacts and Consequences:

Consequences include productivity loss, revenue reduction, and service unavailability. In
sectors like healthcare or finance, system downtime can have severe operational or safety implications.
It may also expose weaknesses in business continuity planning. [6]
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e Loss of Digital Skills Control
Definition:

Loss of digital skills control refers to the decline or mismatch of employees’ technological
competencies relative to rapidly changing digital tools and systems.

Causes and Contributing Factors:

Rapid digital transformation, insufficient training, and reliance on outsourced IT functions
reduce in-house skill retention. Frequent software updates or platform shifts can outpace employee
adaptation. [7]

Impacts and Consequences:

A digital skills gap limits innovation increases dependency on vendors, and heightens
vulnerability to misuse or error. It can lower productivity, employee confidence, and the overall
resilience of the organization. [7]

e [Ethical and Algorithmic Risks
Definition:

Ethical and algorithmic risks emerge from the design and use of automated systems, especially
those employing artificial intelligence or machine learning, which may produce biased or opaque
outcomes. [8]

Causes and Contributing Factors:

These risks arise from biased training data, lack of ethical oversight, and insufficient
transparency in algorithmic decision-making. Pressure for efficiency can override ethical
considerations.

Impacts and Consequences:

Consequences include unfair treatment, discrimination, and loss of public trust. Biased
algorithms can damage reputations, violate regulations, and produce social inequalities or ethical
controversies.[8]

e Dependency on Vendors and Platforms
Definition:

Dependency on vendors and platforms occurs when organizations rely heavily on external
technology providers for essential services such as cloud storage, software, or maintenance.

Causes and Contributing Factors:

Outsourcing IT operations, using proprietary software, and engaging in long-term vendor
contracts reduce flexibility. Limited interoperability and switching costs reinforce dependency. [9]

Impacts and Consequences:

Vendor dependency can cause disruptions if providers experience failures, price increases, or
data breaches. It restricts control over data and technology decisions, posing operational and strategic
risks. [9]
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e Job displacement
Definition:

Job displacement refers to the reduction or transformation of employment caused by
automation, artificial intelligence, or other digital technologies that replace or redefine human tasks.
[10]

Causes and Contributing Factors:

Advances in robotics, Al, and process automation reduce demand for routine tasks. Lack of
upskilling initiatives and resistance to organizational change further amplify the problem. [7]

Impacts and Consequences:

Displacement can lead to workforce instability, social inequality, and resistance to
technological change. It may harm employee morale and increase public criticism of digitalization
practices. [10]

e Legal and Regulatory Challenges
Definition:

Legal and regulatory changes represent the evolving laws and compliance requirements
governing technology use, data protection, and digital transactions.

Causes and Contributing Factors:

Rapid innovation often outpaces legislation. Differences in international regulations, unclear
compliance standards, and inconsistent enforcement create uncertainty for organizations.[12]

Impacts and Consequences:

Non-compliance can lead to penalties, operational restrictions, or loss of licenses. Constant
regulatory evolution increases compliance costs and strategic uncertainty, particularly in data-driven
sectors. [12]

Conclusion

Digitalization represents both an opportunity and a challenge for non-academic environments.
As organizations adopt new technologies to enhance efficiency and competitiveness, they also become
increasingly exposed to a wide range of technological risks. This paper has identified and classified
eight major categories of such risks - ranging from cybersecurity and data privacy concerns to ethical,
social, and regulatory issues - providing a structured approach to understanding their causes,
consequences, and interconnections. Applying the ISO 31000:2018 risk management framework has
demonstrated that technological risk management must be continuous, systematic, and
multidimensional. Beyond deploying technical safeguards, organizations must foster digital literacy,
maintain ethical oversight, and ensure compliance with evolving legal standards. Building resilience
requires a balance between innovation and control, where human, organizational, and technological
elements are integrated within a comprehensive governance structure. Ultimately, effective
management of technological risks in non-academic settings enables organizations to harness the
benefits of digital transformation while safeguarding their integrity, reliability, and public trust. As
digital ecosystems continue to evolve, proactive risk governance will remain essential for achieving
sustainable and secure digital growth.
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TECHNOLOGICAL FEATURES OF MODERN VIDEO-SHARING
PLATFORMS
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Abstract

This study explores the fundamental components of modern video-sharing platforms, focusing on
metadata, video coding and encoding formats, and user interface elements. Metadata, which provides
structured information about video and audio files, enhances discoverability, enables search engine
optimization, and supports efficient organization and management of digital content. It is generally
classified into descriptive, structural, and administrative categories, each serving specific functions in
identification, navigation, and preservation. Video coding transforms visual data into a compact binary
format to enable storage and transmission, relying on lossless, perceptual, and lossy compression
principles. Video encoding formats define how content is packaged and delivered, affecting streaming
performance, storage efficiency, and cross-platform compatibility. Finally, the user interface—
comprising the video player, search engine, and recommender system—facilitates intuitive navigation,
personalized content interaction, and efficient media delivery. Together, these technical and
informational components underpin the effective functioning of contemporary digital media ecosystems,
ensuring high-quality content access, discoverability, and user engagement.

Key words: metadata, video coding, video encoding, recommender system

JEL: C88, L86.

Metadata standards and interoperability

Metadata refers to information that describes other data, such as a video file, audio recording, or
web page. It plays a key role in improving the discoverability of video content for both individual users
and organizations that host videos on their websites or on platforms such as Google, iTunes, YouTube,
MySpace, Youku, and Vimeo. Metadata does not alter the content of a video but serves as an
informative label. When metadata is created or extracted from a video, it allows for the selection of
relevant keywords and descriptions that support search engine optimization (SEO). Search engines use
metadata to determine the ranking of content within search results and to generate brief descriptions
displayed in those results. This process enhances both the visibility and the quality of traffic directed to
websites. Metadata is particularly important for video materials, as video files lack inherent textual
elements that can be used for keyword-based searches. While video producers may include keywords
in file names, additional descriptive metadata is necessary for computers and search engines to
accurately interpret and locate video content [8].

In most metadata standards, there is no explicit mechanism for representing multiple views of a
single scene, particularly when these views differ in their temporal duration. In contrast, support for
multi-channel audio is generally more advanced due to its longer history of standardization. Although
most standards allow the representation of multi-view video content, such representations usually
depend on application-specific semantics, and multiple alternative approaches are often possible [1].

In general, metadata are data describing the nature and characteristics of other data.. It can be
compared to the index of a book, which contains concise information summarizing the book’s content.
By reading the index, a reader can gain an overview of the book without going through the entire text,
although the index itself does not include detailed information. Similarly, metadata offers a structured
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summary that supports data organization and retrieval. In the context of search engines, metadata plays
an essential role in locating specific web pages that match a user’s query, thereby improving the
accuracy and efficiency of information retrieval [8].

To clarify the concept of metadata, it can be divided into several categories that reflect their distinct
roles within information systems. The classification of metadata depends on the specific domain, user
requirements, and the nature of the represented resources or entities [4]. Metadata is generally classified
into three main categories: descriptive, structural, and administrative metadata [2]. Each of these
categories plays a specific role in describing, organizing, and managing digital resources, as shown
below:

* Descriptive Metadata — provides information that enables the identification, discovery, and
understanding of a digital resource. Common elements include title, author, and subject. Its main
purposes are discovery, presentation, and interoperability.

* Structural Metadata — describes the internal organization of a digital resource and the hierarchical
relationships among its components. It typically includes information about sequence and position
within a hierarchy, supporting navigation and presentation.

* Administrative Metadata — contains information necessary for managing the lifecycle of digital
resources, including their creation, maintenance, and preservation. It may include attributes such as file
type, size, creation date, preservation activities, copyright status, and licensing information. The main
functions are interoperability, digital object management, and preservation. This category is further
divided into:

- Technical Metadata — specifies the technical characteristics and dependencies required for
decoding and rendering a digital file.

- Preservation Metadata — records information necessary for the long-term maintenance and
accessibility of digital materials, such as hardware and software dependencies.

- Copyright Metadata — documents details related to intellectual property rights and
licensing associated with the digital content [4].

Metadata offers detailed information about the contents of a video library and supports the
organization and management of such collections. It consists of descriptive information associated with
a file, which may include details such as copyright data, author, keywords, file size, media format,
people involved, location, and information related to captions or subtitles. This information is embedded
within the file and remains attached when the file is copied, shared, or published. In the context of
video, metadata is generally categorized into two main types:

* Automatic metadata — generated by devices or software such as cameras. It records technical
details like date, time, camera model, aperture, shutter speed, GPS location, and other settings, usually
in the Exchangeable Image File Format (EXIF). Most EXIF data cannot be changed after recording.

* Manual metadata — created by people to describe the video’s content. It includes titles,
descriptions, and transcripts that make videos easier to search and categorize. Manually added metadata
improves visibility in search engines and supports marketing by helping viewers find relevant content.

Both types of metadata are essential for video sharing and discovery. Platforms like YouTube rely
on metadata to classify videos and enhance search and recommendation functions [8]. In general, video
metadata is structured information embedded within a digital video file that describes its content and
technical characteristics. It can be extracted from different parts of the file’s hierarchical structure, such
as headers or specific data segments. This metadata may include details related to video, audio, and
subtitles, and is essential for organizing, analyzing, or verifying video files across different encoding
standards [10].
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Video coding principles and encoding formats

In the digital media landscape, video data must be efficiently represented, transmitted, and stored
without significant loss of quality. This efficiency is achieved through video encoding, a process that
compresses raw footage while maintaining visual fidelity and ensuring compatibility across devices and
platforms. To support this process, various encoding standards and formats have been developed, each
balancing compression performance with image quality and playback flexibility.

Video coding transforms visual data into a compact binary format to enable efficient storage and
transmission. Over the past two decades, the main international video coding standards have been
jointly developed by two organizations: ISO/IEC’s Moving Picture Experts Group (MPEG) and ITU-
T’s Video Coding Experts Group (VCEG). These collaborations produced a series of widely adopted
standards: H.262/MPEG-2 (1995), H.264/AVC (2003), H.265/HEVC (2013), and H.266/VVC (2020).
All these standards rely on three core principles:

* Lossless compression, which removes spatial and temporal redundancy through techniques such
as motion estimation and entropy coding.

* Perceptual compression, which discards information not noticeable to the human visual system.
* Lossy compression, achieved through quantization to further reduce data size [3].

While video coding establishes the theoretical framework and algorithms governing video
compression, video encoding represents the practical implementation of these principles. It determines
how a video stream is processed, packaged, and stored in specific file formats for playback or
distribution.

Video encoding format refers to the technical structure and compression method used to represent
a film or video file. It defines the file’s quality, adaptability, and usability across different platforms
and devices. Numerous encoding formats exist, including AVI, DV, HDV, MOV, WMV, MPEG-1,
MPEG-2, MPEG-4, MJPEG, MKV, and 4K, among others.

Raw video recordings occupy substantial storage space, often several gigabytes per minute
depending on resolution and frame rate. Therefore, compression is essential to reduce file size for
efficient storage, distribution, or streaming. Different compression methods vary in efficiency, quality
retention, and compatibility, influencing the choice of format based on production needs and technical
requirements. Video encoding formats determine how a film is stored, accessed, and distributed—
whether on physical media such as VHS or VCD, on digital storage devices, or via online streaming
platforms. The format also affects the level of compression possible, the resulting image quality, and
the ease of modification or playback. Over time, multiple standards have been developed to address
evolving technological demands and media applications [6].

Within the technological framework of modern video-sharing platforms, video coding and video
encoding formats play a central role in optimizing content delivery and playback. Platforms rely on
standardized coding algorithms such as H.264/AVC and H.265/HEVC to compress and transcode
uploaded videos into multiple formats and bitrates. This enables adaptive streaming, ensuring consistent
quality across devices and varying network conditions. The efficiency of the selected coding standard
and encoding format directly influences streaming performance, storage requirements, and overall user
experience, making them essential components of contemporary digital media infrastructure.

Fig. 1 illustrates the principles of video coding and the corresponding encoding formats.
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Figure 1: Overview of video coding principles and encoding formats

User interface main components of video-sharing platforms

In the context of modern video-sharing platforms, several components of the user interface play a
decisive role in shaping user engagement and content accessibility. The main technical components of
the User Interface (UI) in modern video-sharing platforms are designed to facilitate efficient media
delivery, intuitive navigation, and personalized content interaction. These components integrate
playback technologies, search functionalities, and recommendation algorithms to create a cohesive and
responsive user experience across devices. In such user interfaces, three core elements can be identified:

* Video Player. As a central module of video-sharing platforms, the video player provides users
with direct access and control over audiovisual content. The adoption of HTMLS eliminated the need
for external plug-ins or proprietary software by introducing native support for open multimedia formats
in web browsers. This standard enables smooth streaming, adaptive playback, and consistent
performance across devices such as smartphones, tablets, computers, and smart TVs. Through HTMLS5
integration, video delivery has become more stable, secure, and widely accessible, establishing a
technological foundation for modern online media playback [9].

* Search Engine. Search functionality allows users to efficiently discover videos or channels from
vast platform databases. Technically, a search engine retrieves information based on user-specified
keywords or phrases, using indexed metadata—such as titles, descriptions, and tags—to return relevant
results. In platforms like YouTube and Vimeo, these engines are optimized for multimedia retrieval and
often employ personalization algorithms to adapt search results to individual viewing patterns and
interests [7].

* Recommender System. Recommendation mechanisms personalize content access by suggesting
videos that match a viewer’s preferences and past interactions. Evolving from earlier domains such as
book or movie recommendation, these systems now underpin major platforms like YouTube and
Netflix. By analyzing user behavior and video attributes, they predict content likely to sustain
engagement. Beyond improving user experience, recommendation algorithms serve a strategic role in
increasing retention, visibility, and viewing time, making them a defining element of contemporary
video-sharing ecosystems [5].
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Conclusion

From the conducted research, the following key points can be summarized:

Metadata represents information that provides details about other data, such as video files,
audio recordings, or web pages. It is classified into three main categories: Descriptive Metadata,
Structural Metadata, and Administrative Metadata. Each category serves a distinct purpose in
organizing, identifying, and managing digital resources.

Video coding involves converting visual data into a compact binary format to enable efficient
storage and transmission. It is based on the principles of lossless, perceptual, and lossy
compression,

In modern video-sharing platforms, video coding and encoding formats play a vital role in
ensuring efficient content delivery and smooth playback. Their effectiveness directly impacts
streaming performance, storage efficiency, and user satisfaction, making them key components
of the digital media ecosystem.

Key components of the user interface in modern video-sharing platforms are the video player,
search engine, and recommender system. These elements collectively ensure efficient content
delivery, intuitive navigation, and personalized user experiences.
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AOcTpakT

Humeepupanemo na mexnonocuume 3a pasuiupena pearrocm (XR) okazea mpancgopmupawo enusnue
8bPXY CbBpemenHume cpedu 3a obyuenue u npogecuonanno obdyyenue. Hacmoawjomo npoyusane
pasenedxcoa egpekmusnocmma na XR cumynayuume 3a noooopsasamne na pezyimamume om 00yueHuemo
U nosuwiasane HA KEAIUPUKAYUAMA 8 PA3IUYHU 00pa3oeamenHu U npo@pecuoHarHu KOHMEKCMU.
Llenma na mazu cmamust e 0a ycmaHno8u OCHOGHUME NPeouMcmea Ha usnoazeéanemo na XR cumynayuu
8 UHOYCMPUATHUSL KOHMEKCM, ¢ 0COOeH aKyeHm 8bpxy obiacmume HA 00Yy4eHUemo U noUUABAHemo
Ha keamugurkayusma. Kamo wacm om uscneoeanemo bOewie npogeden cucmemamuyen npezied Ha
aumepamypama, 3a 0a ce u0eHmuuyupam u meopemusupam nocoueHume noas3u U NPUiodNCeHus Ha
XR cumynayuume. Te3u xoncmamayuu noO4epmasam mpaHcHOPMAYUOHHUS HOMEHYUAL Ha
Ppazuupenama pearHocm Kamo Kamaiu3amop 3a UHO8AMUGHA Ne0a2o2uka u pazeumue Ha pabomnama
cuna. Hacmosawomo npoyusane npedcmags apeymeHmu 3a Y@eiuuasane Ha UHGecmuyuume u
uscneosanuama @ odracmma na XR uncmpymenmume. B 3axniouenuemo ce mewpou, ye masu
MEXHON02Us MOJice O YIeCHU Mooenume Ha 00yuenue u yyene, Kamo no mosu Ha4uH ce yCmaHosu no-
000pa 6pv3Ka MedHcoy meopemudHume KOHYenyuy 1 maxHomo npaKmuyecko NPUiodICeHUe 8 peanHusl
ceam. Cnedosamenno XR cumynayuume umam NOMEHYUAN Od CIYIHCAM KAMO MPAHCHOpMamusen
UHCMpYMeHm 6 001aCmma Ha 00y4eHUemo U NOBUUABAHEMO HA K8ATUDUKAYUAMA.

Abstract

The integration of Extended Reality (XR) technologies is having a transformative effect on
contemporary learning and professional training environments. The present study investigates the
effectiveness of XR simulations in enhancing learning outcomes and upskilling across diverse
educational and vocational contexts. The aim of this paper is to ascertain the primary advantages of
utilizing XR simulation within industry contexts, with a particular focus on the domains of learning and
upskilling. A systematic literature review was conducted as part of the research to identify and theorize
over the stated benefits and applications from XR simulations. These findings emphasize the
transformative potential of Extended Reality as a catalyst for innovative pedagogy and workforce
development. This study posits the argument for augmented investment and research in the domain of
XR tools. The conclusion argues that this technology can facilitate training and learning models,
thereby establishing a better connection between theoretical concepts and their practical applications
in the real world. Hence, XR simulations have the potential to serve as a transformative instrument in
the domains of learning and upskilling.

Key words: immersive technologies, extended reality, immersive education, immersive learning, imm
ersive training, skills.

JEL: A22, 121, 125, O31, O35.
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Introduction

A multitude of industries are undergoing rapid transformation due to a combination of geopolitical
shifts, climate goals and demographic changes, thereby driving a growing demand for skilled labour.
Conventional training methodologies are found to be deficient in effectively integrating practical and
theoretical learning, thus underscoring the necessity for innovative, scalable, and immersive training
solutions to meet the future demands of the workforce.

Advancements in Extended Reality (XR) technology have created an alternative to traditional training,
offering the potential of safe, efficient and scalable training with a high degree of realism and practical
learning. Despite recent technological advances and reduced hardware costs, there has been a paucity
of large-scale industrial implementations of XR simulations.

The aim of this paper is to ascertain the primary advantages of utilizing XR simulation within industrial
contexts, with a particular focus on the domains of learning and upskilling. A systematic literature
review was conducted as part of the research to identify and theorize the benefits and applications from
XR simulations.

As demonstrated in the extant literature on XR simulation, the design of the XR training environment
is heavily dependent on the applied learning style and the industry use case.

Conceptual Foundations of Extended Reality Technology: Brief overview

The term “extended reality” is an umbrella term for “virtual Reality” (VR), “augmented reality” (AR)
and “mixed reality” (MR). These immersive technologies blend the real and digital worlds, with the
objective of enhancing productivity. First, VR is a technology that employs a headset to create a fully
immersive experience, transporting the user into a simulated environment that is presented in three
dimensions. Second, AR can be defined as the overlaying of computer-generated graphics onto a real-
world view. Third, MR encompasses the ability to observe and engage with holograms that are
integrated within one's physical environment [1].

The Emerging Immersive Technology is no longer a futuristic concept. The advent of novel digital
technologies, including but not limited to Extended reality, artificial intelligence (AI), and the
Metaverse, has led to a marked increase in their utilization within the industry. This development is
indicative of a broader shift towards the integration of technology into various facets of production and
consumer behavior, with the objective of optimizing efficiency and enhancing the shopping experience.
This technology has been demonstrated to have the capacity to enhance contemporary business
performance. Forbes cited ABI Research's forecast that the XR market will grow from $44.7 billion in
2024 to $299.3 billion by 2030 [2].

Extended reality technology plays a key role in addressing critical business challenges. The use of XR
solutions for core business requirements occurs through the provision of effective actions in four key
areas [3]:

e Learning and Development: This approach to education is characterized by its immersive and
hands-on nature, with a focus on the acquisition of practical skills in a risk-free environment;

o Operations and Workflow: The utilization of real-time guidance and simulation has been
demonstrated to enhance the efficiency of tasks;

o Sales and Marketing: Engaging demonstrations and virtual showcases have been shown to be
effective in exciting potential buyers;

o  Cost Reduction and Efficiency: A reduction in errors, travel, and wasted resources will result in
savings.
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Extended Reality Simulations as a Strategic L&D Solution

In the contemporary business context, the industry is undergoing a significant transformation with
respect to the manner in which its human capital is being developed and capacitated. Conventional
training and development methodologies are frequently characterized by their protracted nature,
substantial financial expense and challenging scalability. Digital tools are currently transforming the
landscape of workforce training, enhancing the efficiency, accessibility, and safety of learning
processes.

Table 1: Reality-Virtuality Continuum of XR Technologies

Type of Reality | Description Best Use Cases

1 | Virtual Reality Fully immersive digital environment Complex simulations, high-risk training

2 | Augmented Digital overlay on real world On-the-job guidance, equipment
Reality maintenance

3 | Mixed Reality Interaction between real and digital objects | Collaborative training, design reviews

Source: Author's summary along Milgram's continuum

In the contemporary business context, organizations are increasingly utilizing technological solutions
to enhance the competencies of their workforce. This technological adoption encompasses a wide
spectrum of applications, ranging from extended reality simulations to Al-driven skill assessments. The
primary objective of these initiatives is to facilitate the rapid and effective upskilling of employees,
thereby ensuring their readiness to face the challenges and opportunities of the modern business
environment.

e Virtual Reality Training

The employment of VR simulations enables immersive, hands-on training experiences, circumventing
the risks associated with real-world scenarios. Employees have the opportunity to refine their skills in
operating technologies and techniques, respond to hazardous situations, and develop competencies in a
controlled, risk-free environment [4]. The VR utilization has been demonstrated to facilitate the
emulation of perilous on-site scenarios. This, in turn, has been shown to enhance the efficacy of safety
training and facilitate the retention of knowledge.

e Augmented Reality for On-Site Learning

AR technology has been developed to superimpose digital instructions over physical equipment,
thereby enabling personnel to access real-time guidance while undertaking tasks. This enhancement in
accuracy is particularly beneficial in complex work activities, where it has been shown to reduce errors
[4]. In summary, it is recommended that employees be equipped with augmented reality headsets with
a view to enhancing on-site learning and productivity.

e Al-Powered Skill Assessment

The utilization of artificial intelligence in the evaluation of employee performance entails the
implementation of digital testing methodologies and real-time monitoring systems. The employment of
these technologies facilitates the identification of skill gaps within the workforce, thus enabling the
recommendation of targeted training programmes. This enables business organizations to personalize
training, thereby ensuring that employees develop the requisite skills for specific tasks [5]. In summary,
it is recommended that organizations implement Al-driven analytics to optimize their workforce
development strategies.

e Mobile Learning Platforms

Mobile-based training facilitates on-the-go learning, thereby enabling employees to access educational
content from any location. This is a particularly beneficial feature for employees working at remote
locations or those with busy schedules, as it allows them to learn at their own pace [6]. In summary, the
utilization of microlearning modules within mobile applications facilitates the delivery of concise and
efficacious training sessions.
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e Gamification in Training Programs

The incorporation of game-like challenges, leaderboards, and rewards has been demonstrated to
enhance the engagement and competitiveness of training, thereby increasing participation and
motivation. This approach has been demonstrated to enhance skill mastery while simultaneously
rendering the learning process more enjoyable [7]. In summary, it is recommended that rewards-based
gamification techniques be employed in order to enhance worker engagement.

e Digital Certification and Compliance Tracking

Automated systems have been developed to track worker certifications, thus ensuring compliance with
safety and industry regulations. Digital platforms have been shown to reduce the amount of paperwork
involved in the process, and to assist companies in the maintenance of records pertaining to mandatory
training requirements [8]. In summary, the utilization of Al-powered compliance tracking tools
facilitates the automation of certification renewals, thereby minimizing administrative workload.

The Potential Benefits of Learning and Upskills through XR Simulations

As demonstrated by extant research and industry evidence, the most significant benefits of XR training
are those that provide a clear, measurable advantage over traditional methods such as classroom
learning, e-learning modules or physical simulation [9]. The following figure outlines the most relevant
benefits associated with XR training.

Enhance safety

Analytics to
boost training
effectiveness

Speed on-
boarding

Provide real- Lower training
time feedback costs

XR
Training

Benefits \
Deliver

experiential,
hands-on
learning

Scale both
technicaland
soft skills

Accelerate skill Improve

acquisition

knowledge
retention

Reduce errors
and downtime

Source: Author's summary

Figure 1: Most relevant benefits of XR Training

The aforementioned benefits are the driving factors behind the rapid adoption of XR by industries as
diverse as healthcare, manufacturing, corporate retail, the military and many others. The ability to
provide a quantifiable solution to the most critical training challenges is the primary incentive for these
industries.

A synthesis of current academic research and industry implementation has identified several core areas
in which XR technology can be employed to enhance learning and upskilling [10]. This technology is
moving from a niche tool to a mainstream pedagogical solution, particularly where traditional training
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is too costly, dangerous, or logistically difficult to scale [11, 12]. The following table provides a
synopsis of the identified key application domains.

Table 2: Key Application Domains of Learning and Upskilling via Extended Reality (XR)

Benefit Key Takeaways & Impact Industry

Category Implementation

Complex XR is leveraging its ability to create “safe-to-fail” environments | Healthcare; Aviation &

Psychomotor & | for high-stakes professions. Engaging with the concept of | Aerospace;

High-Risk Skills | embodied cognition — the notion that the human brain acquires | Manufacturing;
knowledge through the process of physical interaction — enables | Emergency Services.
trainees to develop procedural “muscle memory” in a risk-free
environment. This is facilitated by the use of virtual reality
technology.

Technical, This area primarily uses augmented and mixed reality to overlay | Field Service;

Procedural & | digital information onto the real world, providing on-the-job | Maintenance;

Maintenance performance support rather than off-site simulation. The | Manufacturing;

Skills utilization of “just-in-time” visual prompts and step-by-step | Assembly; Logistics;

instructions by AR systems has been demonstrated to engender | Tourism.
a reduction in the mental effort (extrancous cognitive load)
demanded for the recollection of intricate procedures. This, in
turn, has been shown to result in a significant decline in error
rates and expedited task completion times.

Interpersonal & | XR technology is used to simulate nuanced, high-stakes human | Leadership; Business

"Soft" Skill | interactions, which are notoriously difficult to practice. These | Management; Sales;

Development simulations frequently incorporate Al-driven virtual humans | Customer Service;
that are capable of reacting to the learner's tone of voice and | Diversity, Equity &
word choice; highlights VR’s effectiveness for skills that | Inclusion.
require emotional regulation and behavioral change. Studies on
empathy training (e.g., having a doctor experience a scenario
from the patient’s perspective) show marked increases in
patient-centric communication.

Foundational The utilization of XR technology facilitates the | Employee  Onboarding;

Knowledge & | conceptualization of abstract concepts and the standardization | Product Knowledge;

Conceptual of fundamental training, including the orientation of new | Design & Visualization.

Learning employees.

Source: Author's summary
Conclusion

In summary, Extended Reality simulations, incorporating virtual, augmented, and mixed reality, have
demonstrated considerable potential in enhancing learning and upskilling across diverse domains,
particularly in the fields of healthcare and education. XR provides immersive and interactive
environments that facilitate the understanding of complex concepts, improve skill acquisition, and
increase learner satisfaction. Nevertheless, the efficacy of XR is contingent upon its integration into
well-structured learning frameworks and the overcoming of challenges such as accessibility and cost.

While XR offers promising opportunities for enhancing learning and upskilling, its effectiveness is not
universally guaranteed. The success of XR applications is contingent upon the context, the target
audience, and the specific learning objectives. Further research is required to comprehensively ascertain
the long-term impact of XR on learning outcomes and to address the challenges associated with its
implementation.

It can thus be concluded that XR is not merely a new method of delivering content; rather, it signifies a
fundamental shift towards experiential, data-driven, and scalable learning. It has been demonstrated that
this medium is more effective than almost any other, thus rendering it a powerful tool for the future of
education and professional development across all industries.

This study concludes that Extended Reality has the potential to serve as a transformative instrument in
the domains of upskilling and education. It is argued that this technology can facilitate experiential
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learning models, thereby establishing a connection between theoretical concepts and their practical
applications in the real world.
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OTBOPEHUTE JJAHHM B KOHTEKCTA HA YCTOMYMUBUTE
XPAHUTEJIHA CUCTEMH

Open Data in the Context of Sustainable Food Systems

AceH Boxukon!
e-mail: a.bozhikov@uni-svishtov.bg '

AOcTpaKT

Hoxnaovm uscnedséa 3uauenuemo Ha OmeopeHume OAHHU 3a NOO0OpAGane HA NPO3PAYHOCHMA,
ungopmupanocmma u egpekmusHocmma Ha ycmoudusume xpanumennu cucmemu. Omeopenume 0aHHU
ce pasenedcoam Kamo CmMpame2udecKu pecypc, Koumo noonomazd HayuHume U3Cie08aHus,
unosayuume u odoujecmseenume NOAUMUKU, HACOUEHU KbM YCHOUYUEO NPOUIBOOCMBO U nompebaeHue
Ha xpanu. Te umam nomenyuana oa 6v0am Kamaiuzamop 3a no-ycmoudusu XpanumeniHu npakmuxi,
no-000po  ynpasnenue Ha pecypcume U 3ACUIEHO  CbMPYOHUUECEO MexcOy HayuHume,
UHCMUMYYUOHATHUmME U 2padxcoanckume obwmocmu. Paszenedanu ca pasiuyHu u3mMOYHUYU HA
OMBOPEeHU OaHHU U MAXHAMA POJS 34 NPOCNeOABAHE HA COYUANHU, UKOHOMUYECKU U eKONO2UYHU
UHOUKAMOPU, C8bP3AHU C XPAHUMETHUME CUCEMU.

Abstract

The report discusses the importance of open data for improving transparency, awareness, and
effectiveness of sustainable food systems. Open data is seen as a strategic resource that support
scientific research, innovation, and public policies aimed at sustainable food production and
consumption. It has the potential to be a catalyst for more sustainable food practices, better resource
management, and enhanced collaboration between scientific, governmental, and civic communities.
Various sources of open data and their role in tracking social, economic, and environmental indicators
related to food systems are examined.

Kuaro4uoBu aymm: OTBOpPEeHW JaHHU, TuaTGOpMH 3a OTBOPEHH JaHHH, MPO3PAYHOCT, YCTOHYHMBU
XPaHUTEIHU CUCTEMHU.

JEL: D83, Q57

3HaUYeHMe M XaPpAKTePUCTHKH HA OTBOPEHUTE JTaHHU

PazButHeTo Ha MHpOpMAIMOHHUTE U KOMyHUKAITMOHHU TexHomoruu (MKT) u TsIXHOTO M3MON3BaHe B
OpraHM3alMy OT Pa3IMYeH TWUN U cdepa Ha (YHKIMOHMpPAHE HEMHHYEMO BOIM clies cebe ch J0
OCTaBsSHE Ha JUTHWTAJIHU CIICAM W TCHEPHpPaHe HAa OTPOMHH KOJIMYECTBA NaHHW. JIaHHUTE HMaT
MOTEHI[MaNa 1a TpaHchopMHUpaT HAYMHA HAa B3eMaHE Ha PEICHUS, KaKTO U HaYMHA Ha yNpaBJICHUE H
CIIPABSIHE ChC COIMATHN U UKOHOMUYECKH ()eHOMEHH, TIOSBSIBAIIHN CE B ChBPEMEHHOTO 0011ecTBO. ToBa
Ba)XXH C M3KIIFOYUTEITHO TOJISIMA CHJIA 32 XPAHUTEITHUTE CUCTEMH, YUETO HOPMAITHO (PYHKITMOHUPAHE €
3aIIallleH0 OT HENPEKbCHATO HApacTBAl[OTO HACEJICHHWE Ha IUIaHeTaTa, HaMajsBaHETO Ha
o0OpaboTBaeMHTE TUIOIIM 3eMsI M HacThIBaIUTe KiuMmarnyHu npomenu (Ling, Hu, Li, Zhao, & Ye,
2025). B Ta3u Bpb3Ka QUTHTAIHATA PEBOJIOIMUS C HEHHUTE 3a/IBVDKBAHU OT JaHHU TEXHOJIOTHMH MOXKE
Jla OCUTYPH Bb3MOXKHOCT 32 ONITUMHU3UPAHE Ha U3IOJI3BAHETO HA pECYPCUTE, TOJI00psBaHE HA TOOWBHTE
OT KyJITYPUTE ¥ M3TPAKJAHE HA MO-YCTOMYMBU CUCTEMU 3a MPOU3BOJICTBO U MOTPEOICHUE HA XPaHH, C
KOETO JIa C€ OCUTYPH IIJIABHOTO MPEMUHABAaHE KbM YCTOHUMBU XPAHUTEIIHH CHCTEMH U MOCTHTaHE Ha
MIPOIOBOJICTBEHA CUTYPHOCT. AKO B TOJISIMATa CH YacT TE3W JIAHHH Ce MPEAOCTaBAT moJ GopMara Ha

! Head Assistant, PhD. Department “Business Informatics”, D. A. Tsenov Academy of Economics,
ORCID: 0000-0002-0680-2800
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OTBOPEHM JIaHHH, TOBa OU JOBEJIO JI0 HAChpPUABAaHE HAa MPO3PAYHOCTTA, CTUMYJIMPAHE HA HHOBALMUTE U
MoBUINIaBaHEe Ha oOmiectBeHata mom3Ba (Wirtz, Weyerer, & Rosch, 2022). Penuma uscrensanust
JIOKa3BaT IMOJE3HOCTTa HAa OTBOPEHUTE [AaHHW 3a HaMajsiBAHE Ha pa3XxoAHWTe 3a HabaBsHE Ha
nHpOpMaIs U Mog00psiBaHe Ha e(DeKTUBHOCTTA HA paboTa Ha OTICIIUTE 33 HAyYHOU3CIIC0BaTeICKa U
pasBoiiHa aeiHOCT B opranm3anuute (Yan, Xing, Chen, & Zhao, 2023), a cpI1o Taka u 3a CTUMYJIHpaHe
Ha 3eJICHUTE WHOBAIMK Ype3 TOBUIIICHA TPO3PAvYHOCT Ha TAHHHUTE 32 OKOJIHATA Cpelia M Ch3aBaHe Ha
M0-OTTOBOPHHM MOJIMTHKY B Ta3u o0mact (Peng & Xiao, 2024).

OTBOpEHUTE JIAHHU C€ ONPEICIAT KaTo: ,, yu@pposu OauHu, KOUMO cad OOCMBbIHU C MeXHUYecKume u
npaeHume Xapakmepucmuky, HeooXooumu 3a c60000HOMO UM U3NOA38AHe, NOBMOPHA ynompebda u
PAasnpocmpanerue om 6cexu, no 8csako speme u Haecskwvoe“ (Open Data Charter, 2015). OcHoBHHUTE
XapaKTePUCTUKN HA OTBOPCHUTE JTAHHU BKJTIOYBAT:

®  c60000en Oocmbn — HAMA TEXHUYECKH WK QUHAHCOBH OaprepH (Hamp. IIaTeHH JIMICH3H I
perucTpanun);

*  MawunHO Yemumu — JAHHUTE ca B CTpyKTypupal ¢popmat (CSV, JSON, XML, RDF), koiito
M03BOJIsIBa aBTOMAaTH4YHA 00paboTKa;

® omeopeH nuyen3 — ACHO NeUHUPAHN YCIOBHUS 3a u3nons3sane (Hamp. Creative Commons BY,
Open Data Commons ODbL);

® Memadannu u JoKymMenmayus — NPUAPYXKaBaiia HHPOPMaIUs, KOSITO OMUCBA CTPYKTypara,
ChABPKAHUETO U KOHTEKCTA HA JAHHUTE.

OTBOpeHI/ITe JaHHH C€ 6a31/1paT Ha KIIOYOBU KOHICHIMHW, KaTO OTBOPEHOCT MW CBBMCCTHO
CBTPYAHUUICCTBO. qpes TAX MOXKE 3HAYUTCIIHO Ja CC HOJIOGpS[T MIPONLCCHUTE IO B3EMAHE Ha PCIICHUA U
CbBMCCTHO Cb3aBaHC HA 3HAHMA. HO)_'[O6HI/I JaHHW Morat ga 6’B,E[aT OTKPHUTHU 3a pa3IMIHN TECMAaTUYIHHU
001aCTH — OKOJIHA cp€aa, CCJICKO CTOIaHCTBO, ,ZIeMOI‘pa(bCKa CTaTUCTHUKA, 3a€TOCT HAa HACCJICHUCTO,
O6pa3OBaHI/Ie u ap. Tsaxuara IIOATOTOBKA o0aue M3MCKBA CIIa3BaHETO Ha Pas3IMYHu NPHUHIUIINA,
3alla3BaHC Ha JINYHATA HCIPUKOCHOBCHOCT U HAJIMYWC HA MOAXOAAIIAa AUTUTATTHA I/IH(l)paCTp}IKTypa.

OTBOpeHNUTE aHHW OOMKHOBEHO Ca JIOCTBHITHU 32 MOTPEOUTEIUTE Ype3 MOPTAU WK TuIaThopMu 3a
OTBOpEeHM NaHHM. B Tsx, Ha 0a3aTa Ha 3a/JaBaHe Ha Pa3IUYHU (DUITPH, KATO KPUTEPHH 3a ThPCEHE,
MIOTPEOUTEIAT MOXKE J]a OTPAHNYH HabOpa OT pe3yJTaTHU NaHHU. YeCTo MopTannuTe 3a OTBOPSHH TaHHU
HE Ca aTPakTHBHU 3a TEXHUTE TOJ3BATENIM U B Ta3W BPH3Ka HAKOM aBTOPHU Mpejyiarar MmpriiaraHe Ha
€JIEMEHTH Ha reiiMu(HUKaIs B Te3H I1aTHOPMH, 3a Ja C€ IIOCTUTHE TI0-BUCOKO HUBO HA aHTAKUPAHOCT
(Satrio, Kleiman, & Janssen, 2026).

[ToBedeTo nbpkaBHH, YACTHH, HEMPABUTEIICTBEHHU, HAYYHH U APYTU OPTaHU3AIUH, KOUTO MPETOCTABIT
orBopern nanHu cinensat FAIR (Findable, Accessible, Interoperable, Reusable) pwroBomuuTE
NPUHIMIT [PH TSIXHOTO MOATOTBsiHE. Te MpencTaBisBaT Ha0Op OT HACOKU M CHOOpaXKCHUsS IpH
MIPOyYBaHe, CIOJISIISTHE U IOBTOPHA YITOTPeOa B Cpe/iu 3a My OIMKyBaHe Ha JAHHY U TIUTUTAITHU PECypCH
(Wilkinson, Dumontier, & Aalbersberg, 2016), kato (okyca e moctaBeH BbpXy TOBa JJaHHUTE JIa Ca:

o omxpusaemu (Findable) - na ce HaMupaT J€CHO Ype3 YHUKAIHU UACHTU(PHUKATOPH U MOIPOOHN
MeTaJjaHH1, KaKTO OT X0Opa, TaKa U OT MalllMHH;

e OJocmwvnHu (Accessible) - na ce chXpaHsIBaT Ha CUTYPHU MECTa, KOUTO TapaHTHUPAT, 4e I Obaat
JIOCTBITHH 32 O'bJICIIN U3O0I3BAHHNS;

e onepamueno cvemecmumu (Interoperable) - na ce opraHu3upaT MO TaKHB HAYHH, Y€ Ja MOTAT
JIECHO J1a c€ KOMOUHHUpAT 1 00padoTBaT C APYTH NAaHHU WU B IPYTH CUCTEMH;

® nosmopHno usnonssaemu (Reusable) - na ce TOKyMeHTHpAT, Taka 4e Ja MOXKe Jia ce pa3depe Kak
M 3110 ca Ouu chOpaHm.

Crena na ce cmoMeHe, ge crazBaneTo Ha FAIR mpuHImImITe HE ce OTHACS caMo JI0 OTBOPEHUTE JaHHH,
a 1o OpuHLUII 32 faHHuTe. OT CBOS CTpaHa BaXKHO 3HAYCHHE MO OTHOLICHUE Ha OTBOPEHUTE JJAHHU UMa
5 3Be3gHust Mozen, npemtoxkeH npe3 2010 roxuua ot cw3aarens Ha World Wide Web Cep Tum
bepabpc-Jluii. lenTa Ha MozeNa € Ja TOMOTHE Ha OpraHM3aIMHUTE Aa pa3depar u mogo0psT mporeca
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Ha myONIMKyBaHe HAa OTBOPEHU JaHHU B yeb cpena (5 Star open data, 2012). To#t pasriexna 5 HuBa Ha
OTBOPEHOCT M TIOJIE3HOCT NpW NyOJMKyBaHE Ha JaHHUTE B ye0, KaTo BCSKa HUBO HaJarpaxnaa
MOCTUTHATOTO Ha MPEAXOAHOTO | MO TO3HM HAYWH MOCIIEIOBATEIHO €€ JOCTHTA JI0 HANCTUHA OTBOPEHH
U OTEepaTHBHO ChBMECTHMH JaHHH. [IbpBuTE Tpn HUBaA (1-3) ce GoKycupaT BbpPXY JOCTBITHOCTTA Ha
JAHHHUTE W TIPEJOCTaBIHETO UM B OTBOPEHH, MAIIMHHO YeTHMH (opmaru. [Tocnenaure ne HuBa (4-5)
HaOJIsIraT BHPXY CBBP3aHOCTTAa U CEMaHTUYHATA CTOWHOCT Ha JaHHUTE. JIOCTHTaHeTo Ha MeTOTO HUBO
03HayaBa, 4e JaHHUTE Ca CE MMPEBbPHAIN B YaCT OT CEMAaHTHYHATA MPEXa, B KOATO WHPOPMALIUATA OT
pa3IUYHH U3TOYHHIN MOXe J1a ObJie CBbp3aHa U pa30paHa OT MAIIWHHTE.

PaSFJIC)Z[aHI/ITe MPUHIOUIIA U MOJCIIN 04Y€pTaBaAT TEXHUUCCKUTC U CTUUYHUTEC U3MEPCHUA Ha OTBOPCHUTC
JaHHU, HO TAXHOTO pCaJIHO IMpujiarane € HCPpa3pruBHO CBHP3aHO C IIpaBHATA U NOJUTHYCCKATa paMKa, B
KOATO Q)YHKHI/IOHI/IpaT OpraHv3alunuTe Uin OGH.IHOCTI/ITG, KOHMTO Ch3aaBaT U IIOATOTBAT 3a HY6J'II/IKYB3H6
CbOTBCTHUTC JaHHHU. CJ'IG,Z[OBaTeJ'IHO, 3a Jga C¢€ pa36epe KOHTCKCTBT Ha OTBOPCHUTC HaHHHU B
XPaHUTCIHUTE CUCTEMH, € HCO6XO):[I/IMO Ja CC aHaliM3vpa HOPMATHBHATa paMKa, KOATO OIIPCACIid
TpaHUIUTEC MEXKAY MPO3PAYHOCT, JOCTHITHOCT U 3alllUTa HA JIMYHATA I/IH(I)OpMaI_II/ISI.

IloauTHKY 1 HHULIHATHBH 34 OTBOPCHU JaHHHU

OTBOpeHNTE MaHHM Ca M3KJIIOYMTEIHO TIO0JE€3eH HMHCTPYMEHT 3a MOCTUTaHEe Ha MPO3PavyHOCT H
e(UKacCHOCT, HO OT ChIIECTBEHO 3HAUCHHE € T€ Ja C€ M3II0JI3BAT OTTOBOPHO U €TUYHO. B Ta3u Bpb3Ka,
3a J1a € OCUT'YPH HEIIPUKOCHOBEHOCT Ha JIMYHUTE TaHHU, IPe3 TOIMHHTE ce pa3paboTrxa peryiaTopHu
MEpKH, Ype3 KOUTO Jla ce Mpeana3Ba M3TUYaHETO Ha MOoA0OHA MHPOPMAIUS B MAacHUBH C OTBOPEHH
nanHu. Karo TakuBa MoOke J1a MOcouuMM JeicTBamuTe B MoMeHTa OOII periaMeHT 3a 3aluTa Ha
manHute (General Data Protection Regulation, GDPR) B Espomeiickust cpio3 (EC), xakto u
Kamudophuuiicku 3akoH 3a moBeputenHoct Ha norpedurenure (California Consumer Privacy Act,
CCPA) B CAl. Te npeana3zsat cboTBeTHO Tpaskaanute Ha EC u norpedurenure B Kanmndophus, karo
OrpaHUYaBaT CIIOJCJITHETO Ha JIMYHU JAaHHM B MacHUBH C OTBOPEHM AaHHH. [lo TO3uM HaumH upes
npujaraHe Ha aHOHUMM3ALUs, arperupaHe 1 MUHUMHU3alMA Ha JaHHUTE c€ W30srBaT MOTCHLUATHH
PHUCKOBE 3a M3JIaraHe Ha IMoKa3 Ha JJUYHOCTTA Ha TOTPeOUTENs MM HETOBUTE OHJIAIH nevicTBus. [pyr
BakeH nokyMmeHT B EC, kacaem mpewsmnoszBaneTo Ha naHHM € JupekrtuBata 2019/1024 oTHOCHO
OTBOpPEHHTE JTaHHH M MOBTOPHOTO M3MOJI3BaHE Ha MH(OpMauaTa OoT 00IIeCTBEHUs CEKTOp. T yKa3Ba,
4e TaHHHU, KOUTO CE Ch3/1aBaT WIN ChOMPAT OT OOIIECTBEHUS CEKTOP (METEOPOIOTUYHH, reorpad)CKH,
CTaTUCTUYECKU, IKOHOMHUECKH) TPsIOBa J1a ca OTBOPEHU, JOCTBIIHY U NIPEU3II0I3BAEMHU C U3KIIIOUECHUE
Ha ClIydauTe, KOraTo Te BKJIIOYBAT JIMUHU JaHHU MM HOCST HAKAKBO HUBO Ha KOH(PHICHIUATHOCT
(Emporeticku CrBer, 2019).

Ha MexayHapomgHO paBHUMINE NPHIATaHETO HA NMPUHLUINTE HAa OTBOPEHHWTE JAaHHU B cdepara Ha
CEJICKOTO CTOMAHCTBO M XPAHHUTEIHUTE CHUCTEMH CE OCBILECTBSIBA Ype3 pelulla CTPaTerHYecKH
WHHULYATHBY U HapTHHOPCTBA. Te LesIT He caMo Jja OCUTYpAT cBOOOIEH AOCTHI 0 HH(GOpMaLHUs, HO U
Ja W3rpajsT YCTOWYMBU €KOCHCTEMHM OT JaHHM, KOMTO IOAIOMaraT Hay4YHUTE W3CJIEIBaHUS,
HMHOBAaIlMHUTE M pa3pabOTBaHETO HA PEJIEBAHTHHU MONUTHKH. B TO3M KOHTEKCT OCOOEHO MOKa3aTeTHH ca
YCHUJIMATA Ha TTI00aTHU M HAllMOHAJIHU OpPraHU3alud, KOUTO Pa3BUBAT MOJUTHKH, HHPPACTPYKTYpHU U
CTaHIAPTH 3a CHOJEJsIHE U U3MO0I3BaHe Ha JaHHU. Cpell Hal-3HAUMMUTE IPUMEPHU Ca WHULIUATUBUTE
Global Open Data for Agriculture and Nutrition (GODAN) u Food Data Transparency Partnership
(FDTP), xakTo u cTpaTernueckara pamka Ha EBponeiickus cbio3 ,,OT pepmara no sununara“ (Farm to
Fork), xouto mocTaBAT OTBOpPEHHMTE HAaHHM B LEHThpa Ha TpaHcopmanuara KbM YCTOHUUBH
XPaHUTEIHU CUCTEMHU.

GODAN e nHali-u3BecTHaTa MEXIyHapOAHA HHUIMATHBA, KOSATO POMOTHUPA Ch3AaBaHETO HA OTBOPEHH
JIAHHHM 3a CeJICKO cTomaHcTBO 1 xpanH (Transforming agriculture through Open Data, 2025). Cr3ganena
e ipe3 2013 roguna, KaTo pe3ynrar oT HoBocopmupanus B G8 AnmaHc 3a MpoJ0BOJIICTBEHA CUTYPHOCT
u xpanene. GODAN mpencrasisiBa rio0aiiHa opranuzanus, Koaro ce cberon ot Han 1000 unena, B
TOBA YMCJIO MPABUTEJICTBEHH U HEMIPABUTEICTBEHU OpraHU3aliy, HAyYHH HHCTUTYIIMU U KOMIIAHUH OT
yactHHA cekTop (Sdnchez-Padial, 2017). ®okychT Ha pabotata Ha GODAN e BBpXy ch3laBaHe Ha
HEOOXOJUMHTE MOJUTHKA B O0JlacTTa HA OTBOPCHUTE JaHHM HA HANH-BHCOKO HHBO, KAaKTO H
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noaromMaradne Ha O6I]_IGCTB€HI/I " 9aCTHU OpraHU3alUd 110 OTHOMICHHUEC HA MMOATOTBAHE U IPCAOCTABAHC
Ha OTBOPCHU JaHHU.

Jpyra momoOHa WHUIMATHBA, KOSATO ce peanusupa B O0enuHeHoTo kpaictBo ¢ FDTP. Ts oOxBaria
MHO)KECTBO 3aWHTEPECOBAaHM CTPaHU — PA3IMYHA MHUHHCTEPCTBA, WHIYCTPUAJIHU OpraHW3allvy,
aKaJICMIYHU HHCTUTYIIMHU U TPpaXkJaHcKoTo odmectso. Llenra Ha FDTP e na ce momoOpu nocThmHOCTTA,
Ka4eCTBOTO M CHIIOCTABUMOCTTA HA JaHHHUTE BHB BEpHUraTa 3a JOCTaBKHM Ha XpaHW, 3a Jia € OCUTYpH
NPOM3BOACTBOTO M MPoAax0OaTa Ha MO-eKOJOTMYHO YCTOHYMBY U M0-3/[PABOCIOBHU XPaHU U HAITUTKH
(Food Data Transparency Partnership, 2025). Benpeku ue FDTP He e usiisiino nHAIIMATHBA 32 OTBOPEHI
JIAaHHU, HEHaTa CHUIHOCT Ce MPETUTUTa 3HAYUTETHO C IPUHIMIIUTE 332 OTBOPEeHU AaHHU. [IpeaBmxia ce
MOCTUTaHEe Ha TMO-TOJsIMa MPO3PavyHOCT 4Ype3 MpeAOoCTaBsHE Ha 3HAYUTEJICH O0eM OT JaHHH Karo
OTBOPEHH WJIM C OIpEeNeH JIMIEH3 3a CBOOOMHO m3moi3BaHe. Habmsra ce Ha pa3paboTBaHEeTO Ha
METOIY, METPUKH M M3TOYHUIIM HA JaHHM, KOUTO Ja TIO3BOJISBAT JAHHUTE J]a Ca MAIIMHHO YETUMHU U
CBIIOCTABUMH MEXJIy pa3iIMyHH opraHu3anuu. ['oBopH ce 3a m3rpaxaaHe Ha HHPPACTPYKTypa, KOSTO
Jla TapaHTHpa M3MOJI3BaeMOCTTa Ha TE3W JaHHU T.e. T€ Ja OBIAT CTPYKTYpHpaHW, aKTyalHH WU
CTaHJApTH3UPAHH.

B EC 0Oeme npueta crparerusta ,,Ot (epmara 10 BUIMIATA™, KOSTO CE SBABA BOJEIIA MOJIUTHKA B
o0jacTTa Ha XpaHWTENIHAaTa CUCTeMa B paMmMkuTe Ha EBpomneiickaTta 3eieHa crenka, 9uaTo el € Aa
npesbpHe EBpona B mbpBUs KIIMMaTHYHO HeyTpaieH KoHTHHEHT 110 2050 r. Ctparerusta ,,OT depmara
JI0 BUJIMIIATa™ MMa 3a LeN Ja Ch3Jaae XpaHUTeIHa CUCTeMa, KOSTO € CIIpaBeIsiiBa, 3/IpaBOCIOBHA U
€KOJIOTHYHA, KATO OTYUTA IBIIOOKOTO BB3/ICHCTBHE, KOETO CEICKOTO CTONMAHCTBO U KOHCYMAIUsTa Ha
XpaHU OKa3BaT BBbPXYy KiIuWMara, OHOJOTMYHOTO pa3HooOpaszue, OOIIeCTBEHOTO 3ApaBe U
nkoHomuueckaTa yctonumBocT (Tako, 2024). B ocHoBaTa Ha Ta3W TONUTHKA € 3aJIETHAIO
pa3dupaHeTo, Ue YCTOHYMBOCTTA B XPAHUTEITHUTE CUCTEMH HE MOXe Ja Objie TocTUrHaTa Oe3 B3eMaHe
Ha pellieHus, OCHOBaHH Ha JIaHHH, PO3PaYHOCT U M3II0JI3BaHE HA MHOBATHBHHU IIU(DPOBU TEXHOIOTHH.
Br3npuemaHeTo Ha cTpaTern4eckOTO 3HaUEHUE HA OTBOPEHUTE JaHHM OT cTpaHa Ha EC, B chueTanue
¢ moctwkeHus kato OOIIOTO eBPONEHiCKO MPOCTPAHCTBO 3a cesickocronancku ganau (CEADS), mpasu
pelleHrsATa, OCHOBaHH Ha JaHHUW, IEHTPAIHM KaKTO 3a pa3pabOTBaHETO HA IMOJUTHUKH, Taka U 3a
TpaHchopmanusaTa Ha Tepuropusita. OTBOPEHUTE AaHHH ca OCHOBEH (akTop 3a peanusupaHe Ha
MPAaKTUYECKH BCUUKM ACTEKTU Ha CTPATETUsATA: MOAKPENa Ha IPO3payHOCTTa U OCHOBAHOTO Ha (DaKTH
HOJNTHYECKO B3€MaHE Ha pELICHHs, HachbpyaBaHE HAa LU(PPOBUTE WHOBALMM, OBJACTSIBAaHE HA
MOTPEOUTENNTE U TPAKIAHCKOTO OOIIECTBO U OCUTYpsiBaHE HAa e(DEKTUBEH MOHUTOPHHT U aJallTUBHO
YIpaBIEHUE Ha CIOKHU CHCTEMHU.

[IpuiioxkeHne Ha OTBOPEHUTE JAHHU NPHU MPeX0/ia KbM YCTOHYUBH XPAHUTEHU CHCTEMH

XpaHuTenHaTa CHCTEMa IpeACTaBisiBa CIOKEH HaOop OT B3aUMOJCHUCTBHSI MEXIYy MHOMKECTBO
YYaCTHUIM M U3BBPIIBAHUTE OT TAX JEHHOCTH, KOUTO CE€ OTHACAT A0 MPOU3BOJACTBOTO, 00paboTKara,
pasnpenensHeTo, IOAr0TOBKAaTa U KOHCYMUPAHETO Ha XpaHa, KAKTO ¥ pe3yJITaTUTe OT Te3U AEHHOCTH
(HLPE, 2014). YcroiiunBaTta XpaHuTelIHa CHCTEMa € 3aJieTHAlIa B OCHOBaTa Ha YCTOMYMBHTE LIEIHU 32
pazsutue Ha OOH. HeliHaTta OCHOBHaA Lien € Aa OCUTYypH NPOJOBOJICTBEHA CUTYPHOCT M XpaHa 3a
HACTOSAIIOTO M OBbJCIE HACEICHHE Ha IIaHEeTaTa, KOETO O3HauaBa upe3 Hes ja ce rapantupa (FAO,
2018):

®  uxoHomuuecka ycmouuugocm (HOCH HKOHOMHYECKA U3rojia Tpe3 ISUI0TO BpeMe);
® coyuanHa ycmouuugocm (Ch31aBa IMOJI3H 3a OOIIECTBOTO);
o  exonocuyHa ycmouuugocm (HIMa HETATUBHO BIMSHHUE BbPXY OKOJTHATA CPEia).

B TO3M KOHTEKCT OTBOpPEHMTE JAHHM HMaT CTPATETMYecKO 3HA4YE€HUE, Thil KaTo OCHUTYypsiBaT
IIPO3PAaYHOCT IO IUIaTa XPaHUTEJIHA BEPUra, OJAIOMAaraT B3€MaHETO Ha PELICHMS B IOJUTHKHUTE 3a
XpaHWUTE U KJIMMaTa, II03BOJIIBAT MOHUTOPHUHT Ha Hanpeabka 1o Llenute 3a ycroliunBo paszButue (Io-
cnennanno [IpemaxBane Ha rtnama [Ne2], OtroBopHo mnotpebnenue u mnpom3BoAcTBO [Nel2],
Knumaruunu peiictBust [Nel3]) m HachpyaBaT ChTPYJHMYECTBO MEXKIY HHCTHUTYIHH W HAyYHHU
OpraHu3alty.
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Z[aHHI/ITe, KOHUTO CC Ch3AaBaT U M3MOJI3BAT B XPAHUTCIIHUTC CUCTCMH CC I'CHEPUPAT OT Haﬁ-pa&]’[ﬂ‘lHH
HU3TOYHHUIIH, KATO:

L4 Cenzopu (I/IBMepBaHe Ha BJIAXXHOCT Ha mo4yBara, METCOPOJIOTMYHU CTaHIUH, OdaTYUIU 3a
XpaHUTCIIHN BCIICCTBA, JE€TCKTOPU, MOHTHPAHN HAa MAalllUHU U Ilp),

® camenumu,
® cucmemu 3a ynpasieHue Ha CMONaHcmea,
* naampopmu 3a nazapna uHGoOpmMayus.

Beekn enuH OT MOCOYEHMTE M3TOYHULIM T'€HEPHUpa AAHHHM, KOUTO Ca IOJE3HHM Ha HIKAKBB €Tall OT
MIPOU3BOJCTBOTO U KOHCYMHPAHETO Ha XpaHu. Hannuunero Ha rojgeMu o0eMH ¢ JaHHU OT CEH30PH € B
OCHOBATa Ha HHOBATUBHH YIIPABICHCKH TOAXO/IH, KaTO MPEUU3HOTO 3eMe/IeNne, KbICTO Ce pa3unTa Ha
MPWIATaHETO HA Pa3IMYHU TEXHOJOTWYHU mHoBanmu (Branzova, 2024). Upes Tax ce peamusupaHe
cpOupaHe, o0pabOTKa M aHAJM3 Ha BPEMEBH, NPOCTPAHCTBEHM M MHAMBHUIYAIHH [aHHHM, 3a Ja Ce€
no00pu 100MBa, KAYeCTBOTO Ha PEKOJITATa, Ja CE M3IMOJI3BAT €(PEeKTUBHO PECYpCHTE | MO TO3H HAYUH
Jla ce NpeMHHE KbM ycToiumBM omepanuu (Soussi, Zero, Sacile, Trinchero, & Fossa, 2024).
KomOuHmpaiiku ru ¢ pa3nuuHi MacuBU OTBOPEHH JAHHHU C MO-IIMPOK KOHTEKCT U IBJITW JUHAMUYHU
penoBe ce JaBa Bb3MOXKHOCT J1a C€ Pa3IIMpPAT aHAIN3UTE U [1a C€ MOJ00PAT MOJENUTE U Oa3UpaHUTE Ha
TSAX mociensamy perreHus. ChIIeBpEeMEHHO, MPOYyYBaHE OTHOCHO H3IIOJI3BAHWUTEC MACHBH C JAHHU
(OTBOpPEHU WM CHOJENICHH NAaHHM) B HAYyYHH MyOJHMKalUMK B 00JIACTTAa HA CEJICKOTO CTOIAHCTBO 3a
nepuona 2012 — 2022 roauHa, ycTaHoBsBa, 4e 01130 70% OT HUTHPAaHUTE U3TOUHHUIIM Ca CBBP3aHH ChC
catenutHH naHHu (Chamorro-Padial, Garcia, & Gil, 2024). Ha cieagaio mscro, ¢ 12%, ca macuBu ¢
n3o0paxxeHusi (Ha pacTeHWs, IUICBENM, HACCKOMH) W €/IBa CJIe[l TOBA C€ HapeXJaT JaHHUTE OT
reorpack MTHQOPMAILIMOHHU CUCTEMH, H3TOYHUIM HAa METEOPOJOTMYHM [aHHU WM HIKaKBU
CTaTHCTUYECKH JaHHM (BCEKH OT TsIX ¢ 0Kouso 3%).

Ha MEXAYyHapOaHa HUBO C U3KIIOYHUTC/IHA 3HAYUMOCT C€ OTKPOABAT CICIHUTC HAKOJIKO ITOpTajia 3a
OTBOPCHU JAaHHU:

o FAOSTAT (https://www.fao.org/faostat/en/) — mommbpkan o Opranu3arusaTa Mo mpexpaHa u
semenenue (FAQO), mopranbT npeaocTaBs CTaHAAPTU3UPAHU TAHHU 33 ABIBT IIEPUO]] OT BpeMe
3a TIPOU3BOJICTBO, THPTOBHs, MOTpeOJeHUe, IIEHH, IOJI3BaHE Ha 3eMs, PUOOJIOB, TOPCKO
CTOIIAHCTBO ¥ CBBP3aHU TEMU 3a JbP)KaBH M TEPUTOPHH OT IICIHUS CBAT, TIO3BOJIIBAWKY Ja CE
CpaBHSIBAT TIOKA3aTelH, Ja CE U3TPAXKAAT WIIM TECTBAT MOJEIH, Aa Ce CIEIAT UHANKATOPH 32
MPOJIOBOJICTBEHA CUT'YPHOCT U YCTOMYMBOCT U JIa C€ MPABST BH3IIPOU3BOIUMH aHAIH3H, KaTO
CBIICBPEMEHHO € HaJWIle JoOpa JOKyMEHTAalWs OT TJeJHa TOYKa Ha METaJaHHH H
METOJIOJIOTUYHH OTPAaHUYCHHS,

e FEurostat (https://ec.europa.cu/eurostat/data/database) — nmpegocTaBsi CTATUCTUYECKH JAaHHU B
CTAHJAPTU3MPaH BUJ 32 CTpaHHUTE OT EBpomeiickust chio3 3a MPOU3BOACTBOTO U TOOUBUTE T10
KYJITYPH M )KUBOTHH, THPTOBHATA M [ICHUTE Ha XPaHHUTE, MOTPEOJICHNUE Y XPAHUTEITHU HABUIIH,
3aryOM W OTHaxblM OT XpaHM, W3MOJI3BaHE HA 36MU W BOJYU, EMUCHH M OTICYATBHIH OT
3eMeJieNie, 3PaBOCIOBHOCT Ha AUCTUTE U CUTYPHOCT Ha CHAaO/ISBaHETO, KaTO TE3H JIaHHHU Ce
W3MOJI3BAaT 32 OLCHKA Ha HampeabKa, pa3paboTBaHE HA MOJUTUKM M H3rPaXKIaHe Ha
MOHHUTOPHHI HHCTPYMEHTH 32 MPEXO0J KbM I10-YCTOWYUBH XPAHUTEIHH CUCTEMHU;

o World Bank Open Data (https://data360.worldbank.org/en/search) - CseToBHaTa OaHKa
MOJTbPKa OTBOPEHA IIaTdopma 3a TJaHHH, KOSATO Mpejjiara MIMPOK HA0op OT UKOHOMUYECKH,
EKOJIOTMYHM M COLMAIHM HHAWKATOPH, BKJIIOYMTEIHO TEMAaTUYHM HAOOpH 3a CEJICKO
CTOIAHCTBO M PAa3BUTHE HA CEJICKUTE PaoHH (ILIOLIH, IPOM3BOICTBO, JOOHMBH, HAIIOSBAHE,
U3II0JI3BAHE HA TOPOBE U 3aCTOCT B CEJICKOTO CTOMAHCTBO), KAaKTO M CIEIHATU3UPAHH
WHUIMATUBY 32 TpaHc(opManus Ha XPaHUTCITHUTE CUCTCMH W arperupaHd IMOKa3aTelH 3a
MIPOIOBOJICTBEHA CUTYPHOCT U YCTOHYUBOCT, KOUTO MO3BOJISIBAT CPABHIBAHE MEXKITY JbPKABH,
aHaJIU3 Ha TCHCHIIMU, MOJISIMPAHE ¥ aHTQXKUMEHT Ype3 MHCTPYMEHTH H KoJieKIuu kato World
Development Indicators u mporpamara Food Systems 2030.
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Hapen ¢ mocodeHuTe mopTaiy 3a OTBOPEHH JaHHH Ha MEXTyHapOIHO HMBO CHIIECTBYBAT M TAKHBAa Ha
HaIlMOHAJHO paBHHUIIE (KaTo Hanpumep data.egov.bg B brnrapus, gov.uk B O6ennHEHOTO KPaJICTBO),
B KOWTO CBHIIIO MOTAT JIa C€ OTKPHSIT TOJIE3HN JaHHHU U MHAMKATOPH, CBBP3aHH ¢ QYHKIIMOHHUPAHETO HA
YCTOWYMBHUTE XPAHWUTETHU CHUCTEMH. Upe3 TAXHOTO ChIABPKAHHE MOXKE Jla CEe HampaBH Bpb3KaTa
,JIOK&JTHU HMHCTUTYIMU - TJI00ajHa eKochcTeMa“. 3aelHO C TOBa, PEAWIA IbPXKABU MOAIBPIKAT
HAIIMOHAJHU OTBOPEHM 0a3u JIaHHM 33 XPAaHHUTEIIHUS ChCTaB HA MHOXKECTBO XPaHUTEIIHU POAYKTH. B
TOBa OoTHOIIeHHEe NoOpu npumepn ca 6azara USDA FoodData Central (https:/fdc.nal.usda.gov/) na
CAIll, Fineli (https:/fineli.fi/fineli/en/index) wa ®unnangus u Food and Nutrient Database
(https://www.data.go.kr/index.do) na FOxna Kopes. [locouenure nopranu u miathopMu 3a OTBOPEHH
JIAHHU TMIPEJICTaBISIBAT YECTO U3MOJI3BAHUTE M3TOYHMIY 32 aHAIHM3 Ha JaHHH, HO Jajied He OTpa3sBaT
BCHYKH HAJIMYHU.

HuTepecen npumMep 3a riodaqHa oTBOpeHa 0asa MaHHU 3a xpaHuTenHu npoaykta ¢ Open Food Fact
(https://world.openfoodfacts.org/). ToBa e nannmaTHBa, ch3aaaeHa npe3 2012 roaquna BpB Opannus,
KOSITO TIPEJICTABIIABA IPAXKIAHCKH MPOCKT ¢ HecTonancka 1esl. CalThT GyHKIMOHHpA Ha TIPUHIINTIA HA
Wikipedia. Bcekn motpebuten Moxke Ja ce BKIIOYM KaTo JOOpOBOJEN W na A00aBs JaHHH 3a
XPaHUTEIIHU MPOIYKTH (CHUMKH, ChCTaB, XPAaHUTEIIHA CTOMHOCT, OapKo1, €KOJOTHYHA 3HaYuMOocCT). 1o
TO3W HauMH 0a3aTa Ce paslIMpsABa ¢ HaH-pa3IUYHU MPOAYKTH, IPOJABAHU B Pa3IMuUHU AbPIKAaBH I10
cBeta. Benuku manau ce mybnukysar noj murier3 ODbL u ca cBOOOHO TOCTHITHU OHJIAHH, KaTO CHINO
MoraT Jia ce u3rersaT B CSV ¢dopmaT iy mocpeIcTBOM IpeaocTaBeH nporpaMer uarepdeiic. Open
Food Facts cBbp3Ba OTBOpeHHTE JaHHM C YCTOMYMBUTEC XPAHHUTCIHHM CHCTEMH, KaTO HachpyaBa
YCTOHYMBOTO TOTpeOJIeHUE Ype3 MPeAoCTaBsHEe Ha MPO3pavyHa, JOCTHIIHA M U3IMOJ3BacMa 3a BCEKH
nH(popMaIUATa 33 XPaHUTE - OT OOUKHOBEHUTE IMMOTPEOUTEIH TIPe3 U3CIEAOBATENH 10 MPEICTABUTEIN
Ha 3aKOHOJATEJIHUTE OPTaHU.

3a mo-n00poTo pa3dupaHe Ha MeIHs Ha0Op OT WU3TOYHUIIM Ha OTBOPEHU JIAHHHU 3a TPOU3BOJICTBOTO U
KOHCYMHPAHETO Ha yCTOWYMBU XpaHH € HAIPABEH OMUT 3a M3BEXkAaHE Ha KiacH(UKaIUs Ha JTaHHUTE
U CHOTBETHUTE M3TOYHHIIM, B KOMTO MOTAT Jia ObJaT OTKPUTH M3ISUI0 WK yacTHuHO. CrnenBariara
TabMMIIa TIPEeICTaBs ]Ba Bh3MOYKHH BapruaHTa 3a M3rOTBSHE HA 1MOI00HA IPYITHPOBKA.

Tabauua 1: Knacudukanus Ha OTBOPSHHUTE TAHHHU 332 YCTOWIMBU XPAHUTEITHH CHCTCMH

I'pyna 3nauenue Hzmounuyu
Hannu o HIAMEHTAJIHU 3a OIleHKAa Ha FAOSTAT
CEJICKOCTONAHCKO yHA Eurostat
YCTOWYMBOCTTA HA XPaHUTEITHATA
IIPON3BOJACTBO " crcTeMa Hanuonanuu CTaTUCTUYECKU
ynotpeba Ha pecypcu WHCTUTYTH
Open Food Facts

I[aHHI/I 3a ChCTaBa Ha HCO6XOILI/IMI/I 3a (\),HeHKa Ha USDA FoodData Central
XpaHUTECTIHATa CTOHUHOCT Ha
XpaHute HaIII/IOHaJ'IHI/I 0asu JaHHU 3a

IPOAYKTHTE.
ChCTaBa Ha XpaHUTE

Iaurn 3a motpebnenue | [IpemocTaBAT OUPEKTEH TOTIIEN World Bank Open Data
Ha XpaHu U | BbPXy KOHCYMalusaTa Ha Xpana ot | [IpoyuBanus 3a OIOMKETUTE Ha
XPAaHUTEHUTE HABULIA Xopara. JIOMaKUHCTBATa

Agri-footprint

OT16ena3Bat €KOJIOTUYHHUSA
OTIIEYaThbK Ha XpaHUTE IIpe3 Ecoinvent

LeTUsl UM KU3HCH I[UKBJL. (HE ca M3IAIO OTBOPCHHU)

Jlanun 3a 1omu, J0OWBH,
ynotpeba HA  TOpOBE u
TIECTHUITUIH, EeMUCUH ma | FAOSTAT

NapHMKOBHU ra3obe, notpebnenue | Eurostat

Ha Boja. ToBa ca mpeaMMHO | HanpoHaaHA CTaTUCTHUYECCKH
arperupanu, Makpo 1aHHu. YecTo | upcTuTyTH

ca ¢ BUCOKa HaJIe)THOCT, HO C T0-
HHUCKA JICTAHJIHOCT.

JlaHHU 3a BB31EHCTBUETO
BBpXY OKOJHaTa cpeia

Bapuanm 1

JlaHHM OT POU3BOACTBO

Bapuanm 2
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JlaHHM 3a XpaHWUTENEH CbHCTaB,
CBhCTaBKH, QJIEPTeHH, OIAKOBKA,
MIPOU3BOIUTET, €KOJIOTHUCH
otnevarbk Ha Tpoaykta (Eco-| Open Food Facts
JanHn 3a mpoxyktute u | Score). JlaHHUTE HA HUBO OTACICH USDA FoodData Central
mpepaboTkara OPOAYKT  ca  W3KIIOYHTEITHO
JICTAMIIHA, HO Ka4eCTBOTO MOXKE
Ja  Bapmpa, O0co0EHO  TIpH
MOTPEOUTEIICKH  TEHEPUPAHUTE
0as3y TaHHM.

Pa3sxonu Ha JOMakMHCTBaTa 3a
XpaHa, KOHCYMHPaH! KOJMYECTBa
(4ecTo  KOCBEHO  H3YMCIICHN),

Food and Nutrient Database

IMpoyuBanus 3a OlomKeTUTe Ha

JlanHu 3a MOTPEOICHUETO | TAaHHK 338 XPAHUTEIIHU OTIAbIIH. AOMaKnHCTBaTa

¥ OTIaIbIUTE Tosa uectTo € Haii-Tpymmara 3a | Hoxnanu Ha CBeroBHata baHka
HaMHUpaHe u Hali-MajKo HaquH HY6HI/IKaHI/II/I
CTaHJapTU3UpaHa KaTeropus
IAHHU.

Source: ABTOPOBO IpOyUYBaHE

B mepBUA ciayuyall pa3iencHUETO Ha JAHHUTE € HANpaBeHO, KaTo Ce€ Clle[Ba JOoruveckara
MOCJEN0BATEIHOCT OT ACHHOCTU U MPOLECH, KOUTO MPOTHYAT B XpaHUTENIHATa cucteMa. [Ipu BTopus
BapHaHT KJacu(uKaluATa Ha JaHHUTE € HallpaBeHa Ha OCHOBAaTa Ha MSCTOTO UM BBbB BepUrara Ha
CTOMHOCT Ha XpaHuTe. KakTo ce Bwkaa OT TaOiuIaTa, OMMCAHUTE BEeYe MOPTAIU U IUIATHOPMH 3a
OTBOPEHH JaHHHU HAMHUPAT MSCTO U B JBETE KIIACH(PUKAIIHH.

3akiaoueHue

HacrosmmsaT noknan ouepraBa 3HAUEHHETO HAa OTBOPEHUTE NAHHW KaTO CTPATETMYECKH pECYpC 3a
Npexo/ia KbM YCTONYHMBH XPaHUTEIHN CUCTEMH. AHAJIIM3BT MOTBBP)KIaBa, Y€ OTBOPEHUTE JaHHU Bede
HE ca MPOCTO TEXHWYeCKH Habop oT mHpopManus, a QyHIaMEHTalleH KaTaliu3aTop 3a MHOBAIIWH,
Hay4HU U3CJIeBaHUS U pa3paboTBaHE Ha MOJIMTUKU, OCHOBAaHH Ha Jl0Ka3aresicTBa. Upe3 MHUIMATUBU
karo GODAN, FDTP u nanuumero Ha yTBBbpAcHu muiatdopmu katro FAOSTAT wu Eurostat,
eKOoCcHCTEMaTa Ha OTBOPEHUTE JaHHU B CEJICKOTO CTONAHCTBO M IPOU3BOJACTBOTO U KOHCYMAlMsTa Ha
XpaHU HENPEKbCHATO Ce pa3mupsBa. Bwrnpekn Oe3cropHHs HampeabK, OCTaBaT MPEAU3BUKATEIICTBA,
CBBp3aHM C KadyeCTBOTO Ha JMJAHHUTE, TAXHATa ONEPAaTUBHA CHBMECTHMOCT, HABPEMEHHOCT H
JIOCTBIIHOCT. YCIEXBT Ha MpeXoAa KbM YCTOMYMBHM XPaHUTEIHU CHUCTEMH L€ 3aBHCH HE CaMO OT
TeHEPUPAHETO Ha II0BEYe OTBOPEHM JAAaHHHU, HO M OT BB3MOXKHOCTTa UM Ja ObJaT MHTETPUPaHH,
AHAIM3MPAHU M TPEBBPHATH B MPWIOKHMH 3HaHMA. [IpoabikaBamoTo ChTPYIHUYECTBO MEXKITY
MIPAaBUTEINICTBA, YACTHUS CEKTOP, HayyHaTa OOIIHOCT M IPaKJAaHCKOTO OOIIECTBO 3a HAaChpuyaBaHE Ha
OTBOPEHOCTTa Ha [JaHHUTE € OT CBIIECTBEHO 3HAUYEHHE 3a OCUTYPSBAHETO Ha IIPOJOBOJICTBEHA
CUTYpHOCT U €KOJIOI'MYHA YCTOHYUBOCT 3a ObJCIUTE OKOJICHHS.
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METO/IN 3A ABTOMATHU3ALIA HA BUSHEC AHAJIN3U YPE3
HUHTEI'PUPAHE HA HEEJHOPOJHU JAHHHA

Methods for Automating Business Analysis by Integrating Heterogeneous Data

Teonop Toxopos!,
e-mail: ttodorovl31@unwe.bg '

AOcTpakT

B cvepemennama busznec cpeda HAMA KOMNAHUS, HA KOSMO 0d He ce Handza 0a 00pabomea u anaiusupa
oannu. Hezasucumo oanu cmasa oyma 3a cmpykmypa 8 4acmHus uiu 00wecmeeHus Cekmop, ¢ 06ama
UIU 0ecemku Cayxcumenu, 06emMvm ungopmayls Hapacmea, Ho ¢ He2o pacme U NOMEHYUAILM Ou3Hec
eouHuyume 0a uU3BIUYAM Kavecmeeno 3nanue. Haii-pasnpocmpanenomo ,, pewienue “ 3a coxpanenue u
obpabomka Ha nvpeuuna ungopmayus dopu u npes 2025 ocmasa Microsoft Excel. Hanuuuemo na
HANpeoHanyu UHCMPYMEHMU C U3KYCHEEH UHMeNeKn HeBUHA2U peulasa NbpeUuUHUs npoorem — Kak
oanHume 0a 6voam UHmMe2pUPaHu u NpeoCcmaser, maxka ye 0a Mo2am 0d ce Usnoa38am 3ananpeo 3d
3a0b1004YeH aHAnu3 U npociedseare Ha menOeHyuu. Hacmoswuam ooxnad credsa d0a npednodcu
Memooonozus 3a asmomamu3ayus 0opabomkama Ha uHopmayus, Koamo obeduHasa npoyecume no
cvoupane, yeonakeasane u mpancopmayus Ha pasHopooHu OanHu, uzeiedenu om Excel usmounuyu.
Ll]e 6voam npeonodicenu 00OpU NPAKMUKU NPU NBPEUYHOMO CbXPAHABAHE HA OAHHU, uje O6voam
pazenedanu cvepemennu low-code/no-code pewenus u we ce npeodnodcam uoeu 3a NPUIONCEHUe 6
MAnKu u cpeonu npeonpusmusl ¢ 02paHuier pecypc.

Abstract

In the current business environment, there is no company that does not have to process and analyze
data. Regardless of whether it is a structure in the private or public sector, with two or dozens of
employees, the volume of information is growing, but with it the potential for business units to extract
qualitative knowledge is also growing. The most common “solution” for storing and processing
primary information even in 2025 remains Microsoft Excel. The availability of advanced artificial
intelligence tools does not always solve the primary problem — how to integrate and present data so
that it can be used in the future for in-depth analysis and trend tracking. This report should propose a
methodology for automating information processing, which unites the processes of collecting, unifying
and transforming heterogeneous data extracted from Excel sources. Good practices in primary data
storage will be proposed, modern low-code/no-code solutions will be considered, and ideas for
application in small and medium-sized enterprises with limited resources will be proposed.

KuarouoBun aymm: o0paboTka Ha JaHHW, W3KYCTBEH WHTENCKT, W3BJIMYaHE Ha HH(pOpMAIs
JEL: C810

YBoa

l'ogunara e 1985 r. m xommanusTa Microsoft mycka B mpomax0a mppBaTa BepcHsi Ha CHCTEMAaTa 3a
yhpaBieHne Ha enekTpoHH:u Tabiaumu MS Excel 3a kommiorpu Apple Macintosh. Makap Lotus 123 —
JIOMHHUpaIaTa miar¢opMa 3a U34HCIISHH 10 TOBa BpeMe, Ja Ipejyiara Bb3MOXKHOCTH 3a U3YUCIICHUS,
ch3/aBaHe Ha rpaduku 1 MakpocH, Excel ycrsiBa jja ce HaJlOXKH ¢ MPOCTOTATa HA CBOETO M3IOJI3BAHE.
Ha notpeburenuTe He ce Hanara Jila UIMaT CEpUO3HU TIO3HAHMS IO MPOTpaMHpaHe, 3a Jia BhBEXKJAT,
npecMaTaT ¥ Bu3yanusupat uadopmanus. Excel Haarpaxkna upesra ¢ NO-MHTYUTHBEH WHTepdeEnc u
UHTerpanus ¢ rpadudcH uHTepdeiic — Helo HOBO 3a cpenarta Ha 80-Te. B To31 MOMEHT, e1Ba i HIKOM
npennonara, ue MS Excel me ce npeBbpHE B Hali-yHUBEPCATHUS HHCTPYMEHT 32 yIIpaBlICHUE HA TAHHU
B cBeta. [Ipe3 1987 r. uznu3sa Bepcust u 3a HoBara MS Windows, a npe3 1993 r. Excel HanMuHaBa 1o

! loxropanT, Karezapa ,, IHpOPMAILIMOHHH TEXHOJIOTUH W KOMYHUKAIHK ", pakyiTeT ,,[Ipunokna nHGOpMaTHKa 1
craructuka®, YHCC, rp. Coduss, ORCID 0009-0002-5119-8873
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mazaped jasu1 Lotus 1-2-3, mpeBpbinaiiky ce B CHHOHUM Ha enekTponHa tabnuma (Walkenbach, 2013).
C rogunute Excel ce pasBuBa OT HHCTPYMEHT 3a IIPOCTH M3YHCIICHUS B YHUBEpCaiHa paboTHA cpeaa
3a 1aHHU. OUHAHCUCTH, CYETOBOAUTEIH, MAPKETOIO3HM M MH)KEHEPH 3alI04YBaT Aa I'0 U3I0JI3BAT HE CaMO
3a chOupaHe U U3BaXKAaHe, HO U 3a CbXpaHEHUE Ha roJleMH 00eMu oT HH(opManus, NpocieasiBaHe Ha
3amacH, IpoeKTH U OromkeTH. Taka Bb3HMKBA HapaJoKC - MPOAYKT, Ch3IAACH KaTO HW3YHCIUTENICH
WHCTPYMEHT, TIOCTENICHHO ce MPEBPhIIa B de ¢axmo 0a3za ot nanHu. Kakto nocousa Pefimbuy [Tanko
(2013), ,,moBeueTO OpraHU3alMM pa3uUTaT IOBEYEe Ha CJIEKTPOHHU TaONHIM, OTKOJIKOTO Ha
odunmanauTe cu 0a3u JaHHU'* — HE 3aLI0TO TOBa € Hal-100poTO peuleHue, a 3amoTo Excel e mosnar,
JOCTBIIEH U He u3ncksa crenuanna UT uadpactpykrypa.

C pasmpoctpanenueto Ha Microsoft Office mpe3 90-te Excel craBa cranmapTeH KOMIIOHEHT Ha BCEKH
oduc KoMmOTHP. B MHOrO KOMIIaHMM TOW ce MPEBPHILA B IBPBOTO U IOCIEAHOTO 3BEHO Ha aHAIN3A!
JAHHUTE Ce BHBEXKIAT PBHUHO, TpaHCPOPMHUPAT ce ¢ GOPMYIH M MaKpPOCH, a Pe3yJATaTUTE YECTO ce
M3IION3BAaT 3a YNPaBICHCKH peIIeHus. Ta3u mNpakTHKa, Makap M yOOOHA, IOCTaBs CEPHO3HU
OTpaHUYEHMS: JIUIICA Ha KOHTPOJI BbPXY BEPCHMTE, HECHITIACYBAaHOCT HA JAHHHUTE W TPYXHOCTH INIPH
obenuHsIBaHe Ha MHOXecTBO Qaiinoe. Kruck u Maher (2012) onmcBaT TOBa KaTo ,,MIt03usATa Ha 6a3ara
nanHu — Excel maBa ycemane 3a CTpyKTypa, HO HE OCUTYPsIBa HUTO YCTOWYHBOCT, HUTO BPB3KH MEXKTY
JaHHUTE, KAKBUTO MpeajiaraT pejlaluOHHUTE CUCTEMH.

Juec, Bbupexu Hannurero Ha moiiau Bl u ERP pemenwus, Excel octaBa moBcemecteH. JlanHute Ha
Gartner (2024) nokaspar, ue Has 80% OT MaJKUTe MPEIIPUATHS B CBETOBEH Mamad MmpoabbKaBar aa
M3II0NI3BAT EJIEKTPOHHM TaOJIUIM KATO OCHOBEH MHCTPYMEHT 32 ChXpaHEHHE U aHAIN3 Ha MH(pOpMAaIHSL.
ToBa e pe3ynraT OT KyATypHa U HKOHOMHYECKa peaaHocT — Excel e mo3HaT, I'bBKaB H ,, 00CMAMbYHO
000vp “ 3a eXXEeTHEBHUTE HY KA. VIMEHHO TYK Bb3HHUKBA U KIFOYOBHAT BBHIIPOC HA HACTOSIINS JOKIIA/I:
KaKk MOKEM Jia 3ama3uM I03HaTaTa cpeja, HO Jla aBToMaTu3upaMe o0paboTKara, yeJIHaKBSIBaHETO M
WHTETPUPAHETO HA HEHMHHUTE HEETHOPOJHHU JaHHM, TaKa 4e TS Ja CIyXKH KaTo OCHOBA 32 ChbBPEMEHEH
Ou3Hec aHaNu3.

Excel cpemy 6a3zure nanuu

Ha teopus, Excel u 6a3ute naHHu pemaBar eIuH M CbhLI IpoOieM — ChbXpaHsBaHE U 00paboTKa Ha
nmanHu. Ha mpakTwka, o0ade, Te TpHHAANIEKAT KbM JBa HAIIBIHO PA3IMYHH CBATAa. EnekTpoHHaTa
TabnuIa € Ch3aneHa, 3a 1a ObJe eb6KA8 UHCMPYMEeHm 3a u3yucienus, 10KaTo 06azata OT JNaHHH €
CMPYKMYPUPana cucmema 3a cvxpanenue u g3aumogpvsxu (Gartner). Paznnkata Moxe /1a ce Ha30Be
u oi1ie mo-npocto - B Excel pefoBere ,,)KUBEAT  CAMOCTOSATEIIHO, JIOKATO B €Ha 0a3a OT JaHHH T¢ UMaT
B3aMMOOTHOIIEHU U 3aBucuMocTd. Excel He pasmonara ¢ Mexann3mu 3a pedepeHTHA HATOCT — HiIMa
II'BPBUYHU U BBHIIHM KIIIOUYOBE, KOUTO Ja MPEAOTBPATIT OyOsimpaHe WiM HechboTBeTCcTBUs. Exna u
ChIl[a CTOWHOCT, HAIPUMEP UMETO Ha KJIMEHT WIKA UAESHTU(UKATOP HAa MPOAYKT, MOXKE Ja CE MOSBH T10
JIeCeT pa3TnIHN HauMHa B pa3indHu ¢aitnose. B penanmonna 6a3a qaHau ToBa O 610 HEBE3MOKHO:
BCSIKa TaOlMIa € CBbp3aHa 4pe3 KII0YOBE, KOMTO TrapaHTUPAT JIOTHYECKA IOCIEIOBATEIHOCT H
yHHKaIHOCT Ha fanauTe (Inmon, 2005; Kimball & Ross, 2013). ToBa cTpyKTypHO paziuuue o0siCHsBa
3aI10 TOJIKOBa 4ecTo Ou3Hec aHanu3bT B Excel 3amouBa ¢ yacoBe WM JHU PHYHO IMOYUCTBAHE —
npeMaxBaHe Ha JyOJMKaTH, KOPEKIMs Ha TpeliHd opMaTH, YeHAKBSBAaHE HA UMEHA M JaTu. Taka
BBb3HHKBa ()eHOMEHBT Ha T.Hap. HeemHopoaHu AanHu (heterogeneous data) — MHOXecTBO (aiinoBe
C pa3NUYHMA KOJIOHH, Pa3NMuYHu (opMaTH HA JaTHTE, HECHOTBETCTBAINIK THIIOBE CTOHHOCTH H
municBany naHan. OOMKHOBEHO BCEKH (aill oTpas3sBa pa3IndeH MpoIlec, CKUIl WiIN Tepruoi, Ho 0e3
o0111a CTPYKTYpa, KOSTO Aa T¥ o0enuHu B enHHa kapTuHa. Criopen Power (2020), ,,B KopriopaTUBHATa
NpaKkTUKa HEeAHOPOJHHUTE JaHHU Ca IMO-CKOPO MPAaBHIIO, OTKOJIKOTO H3KIIOYEHHE, a Hali-49ecTo
CpEeIIaHnTe U3TOYHHITN Ha TaKaBa HECTHOPOIHOCT ca MMEHHO elleKTpoHHH Tabmumu u CSV daiiiose,
CH3Ia/IeH! PHUHO.

Haii-npocTust npumep 3a CTpYKTYPEH KOHMIUKT € pu (hOpMaTUPAHETO HA TaTH: B €IUH (haiiil JaTuTe
ca 3anvcaHu karo ,,01/02/2025%, B apyr karo ,,1 deBp. 2025, a B TpeTH — MPOCTO KaTO MOPECH HOMEP
(umcmoto, koeto Excel m3nmomsBa 3a O6poene Ha aam oT 1900 rogmna, Hanpumep 43551). [TogoOHM
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pasMHHABaHMA BOJAAT A0 T'PELIKH NPH 0O0equHABaHEe Ha (DAHIOBE U — €CTECTBEHO — MOT'aT Aa JOBEAAT
JI0 TIOTpeLHY U3BoIM Ipu aHanu3. B SQL 6a3a nanHu mono0HO pa3MHUHaBaHE € HEBB3MOXKHO — TUIIBT
Ha JjaHHuTe ce ompenens mnpensapurenHo (DATE, VARCHAR, INTEGER wu np.), koero
MIPEJOTBPATsBA BBBEKIAHETO HAa HECHBMECTUMH CTOMHOCTH. CHIIUAT MpoOJieM BB3HHKBA M IPU
JuIrcaTa Ha MeTaJaHHH — MH(OpMAalMsa 3a TOBa KaKBO O3HayaBa BcsAka kosoHa. B Excel ugecto
€IMHCTBEHATA ,,JJOKYMEHTAIUA € 3arIaBHUST pell, a TOW MOXKe Ja Obe MPOMEHSH, ChKpPaTeH M
NpeBe/IeH Pa3iuiHo B pa3nnyHu ¢aitnose. be3 cranmapt 3a UMeHyBaHe U 6€3 KOHTPOJ Ha BEPCHHTE,
00eIMHABaHETO Ha MHOXECTBO TaOJIUIIM C€ ITPEBPBLIA B IPEAN3BUKATEIICTBO, KOETO YECTO HA/IBUIIIABA
BpeMeTo 3a camusi aHann3. Kakrto ot6emnszsa Kruck u Maher (2012), enektpoHHaTa Tabiuna ,,ipuaaBa
WITIO3HSA 32 CTPYKTYypa“‘, HO pEATHO OCTaBsi HOTpeOUTENs Ja peliaBa caM KakBO 03Ha4aBa BCSIKa KOJIOHA
1 KaK Tpsi0Ba [1a ce THIKYBaT JaHHUTE. BcHuko ToBa BOAM 10 HEOOXOAMMOCTTA OT MHTErpalMoOHeH
€J10if — IpolleC WM WHCTPYMEHT, KOMTO 1a 00eAWHM HEECAHOPOJHHUTE M3TOYHHIM M A HAJIOKH
MUHHMAaJIHA (hopMa Ha XapMOHH3aLuUs. B MUHAIOTO Ta3u poJisi ce € M3MbIHSBAIA OT PENAllHOHHUTE
0a3u 1aHHM, HO JTHEC BCE MO-4ecTo ce u3nom3Batr reBkaBu ETL unctpymenTn u low-code pemenns,
KOHUTO I03BOJISIBAT /1a C€ Ch3aaze MoJo0Ha CTPYKTypa 6bpxy Excel, 6e3 na ce u3ucksa mpeMuHaBaHe
KbM HalbJIHO HOBa miaTdopma. Taka Excel npoasikaBa na Obae HeoduiMaiHara ,,BX0QHA TOYKA™
KbM JaHHUTE, HO CHBPEMEHHHUTE TEXHOJIOTHH JaBaT BB3MOXHOCT Te Ja OBJAT HHTETPHUPAHH,
MOYHMCTCHH U aHAIM3UPAHU aBTOMAaTHYHO, 03 /1a ce )KepTBa JOCTHITHOCTTA Ha TIO3HATATa Cpejia.

ABTOMATH3aIUATA — OT pbYHa OﬁpﬁﬁOTKa KBbM HHTCJIMTICHTHHU MOTOIN

B MMPOAB/IPKCHHUEC Ha JC€CCTHUIICTHA pa60TaTa C JaHHU B IIPECATIPUATHATA CJIC/Ba €/IHa U ChIla JIOTUKA —
YOBEKBT € B IICHTHPA Ha mpoiieca. Toi komupa, MpeHacs, CpaBHsABa, GUITpUpa U 00enuHABa (ailiose,
3a Jla u3BeJie CMHUCHI OT nH(popmanusara. Excel, yBu, Bce omie Moxe 1a Ob/ie OCHOBEH HHCTPYMEHT Ha
Ta3K pbuHa 00pabOTKa, HO UMEHHO TS JIHEC € CEpPHO3HO orpanudenue. Cropen npoyuBane Ha Deloitte
(2023), nag 40% oT BpeMeTO Ha OU3HEC aHAIM3aTOPUTE B MAJIKUTE U CPEIAHH MPEIPUITUS CE OTIACIIS
3a TEXHUYECKa TMOJTOTOBKA HA JaHHH, a HE 3a CAMHUs aHanu3. B Ta3u cpefa aBToMaTH3anuATa HE €
IIPOCTO YAOOCTBO, 2 METO0JIOTMYHA HEOOX0AMMOCT. T 03HAUaBa MIPEXBBHPIISHE HA TOBTOPSIEMHUTE U
MOJIATIIMBH Ha TPEIIKW CTBIIKU — KONHpaHe, ChBMAJCHUE Ha KOJIOHH, poBepKa Ha GopMaTe — KbM
cHCTeMa, KOSITO MOXKE J1a TH M3BBPINBA caMa, 1Mo MPEIBApUTEITHO 3aaajcHu TpaBwia. Haif-mpocTara
(hopma Ha TOBa € mMo3HaTa Ha Bceku norpedbuten Ha Excel: makpocure. Te aBTroMaTu3upar pyTUHHH
oTepaluy 4Ype3 3alic Ha IMOCIeNOBAaTeIHU AeicTBusS. Ho Makap W TMONE3HH, MAaKpOCHTE OCTaBaT
,BBTPEIIHO pEIICHHe — T¢ pabdoTIAT caMO B paMKHTE Ha eaWH ¢aiil M He permaBaT mpodiema c
WHTETPUPAHETO HA IAHHH OT MHOXKECTBO U3TOYHUIIH.

C naBimuzaneto Ha Power Query (2010 r.) 1 no-xbcHO Ha Power Automate u Power BI, Microsoft
nmocreneHHo npesbpHa Excel oT n3onupana enekrpoHHa Tabiamia B €JIEMEHT OT MO-IIMPOKa EKOCUCTEMA
3a 00paboTka Ha maHHH. Power Query mHO3BOJM HOTPEOUTEIUTE Aa W3BIMYAT, TpaHCHOpMHUpaT U
3apexxaat unpopmanus (T.Hap. ETL mponec) ot aecetku m3rounuim — apyru Excel ¢aiinose, 6a3u
naHHu, yed crpanunm win APl yenyru. Te3u nHCTpyMEHTH, BBIIPEKH Y€ BCE OILIE M3MCKBAT M3BECTHA
TEXHUYECKA HACTPOIKA, BeUe BHBEKIAT UIISATA 32 , MHTEJIUMIeHTeH MOTOK Ha naHHu* (data pipeline)
— TIporec, KOMTO MOXKE Ja Ce M3MBJHSBA aBTOMAaTHYHO W MHOTOKPATHO TPHU MOCTHIIBAaHE Ha HOBA
uHpopmarms. CrenpainiaTa eBOJIOIMOHHA CTHIIKA ¢ TosiBaTta Ha low-code u no-code miaardopmu —
BU3YaJIHU CPEIH, B KOUTO OM3HEC MOTPEOUTENNTE MOTAT JIa H3TPaKIaT aBTOMAaTH3UPaHU MOTOIN 0e3
mporpamupane. [Ipumepn 3a Takua permenns ca Make (Integromat), Zapier, Airtable, KNIME u
Talend Open Studio. Upe3 Tsx eqHa KOMIaHUS MOYKE HAIIPAMED:

e aBTOMATHUYHO Jia U3BJIMYa HOBU Excel QaiiioBe OT crioieneHa nanka uid UME;
e J1a yemHakBsiBa (popmatu (naTa, BadyTa, MEPHH CIAMHHIIN);

e Jia mpeMaxBa XyOJrpaHu 3alvCH;

e ¥ HaKpas Ja 3aIllrcBa pe3yJiTaTa B eHTpajieH oTaeTeH (aiin wiu Bl mnatdopma.

[TomobuM crieHapuy OOMKHOBEHO BeYe HE M3WCKBAT MpOTrpaMHUpaHe, a Morar aa ObaaT Ch3AaleHu OT
camMus OHM3HEC aHAIM3aTop upe3 ,BuzyanHu OsokoBe“. Gartner (2024) Hapuua TOBa SIBJICHHC
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»»J1€MOKPATH3ALMS HA HHTErPAIUATA — [IPOILIEC, [TPU KOWTO JOCTHITHT 10 aBTOMATH3AIMSATA HAITyCKa
T otnena u ce mpeMecTBa KbM ONEPATHBHHUTE 3B€HA Ha OpraHu3anuaTa. [10 To3W HAYMH MAJIKUTE U
CPEIHUTE MPEANPHUATHS MOJy4YaBaT Bb3MOXKHOCT J1a U3rpakIaT COOCTBEHU MOTONHM 3a 00paboTKa Ha
JMaHHM 03 3HAYMTENHM MHBECTHIUH. Pasnundnure low-code MHCTPYMEHTH MPOKJIAMUpPAT Ha CBOUTE
MPOAYKTOBU CTPAHUIIH, Y€ MOTAT JIa ChKpallaBaT BPEMETO 3a MHTErpalrus Ha JaHHU ¢ 10 60% u na
HAMaJIAT PUCKA OT YOBEIHIKH IPeIky. BeIpekn ToBa, aBTOMATH3ANNATA HE € YHUBEPCATHO PEIIeHNe Ha
Kasyca. Heiinara e(i)eKTI/IBHOCT 3aBUCHU OT KauCCTBOTO Ha MBPBUYHUTC JAaHHHU U OT sACHOTATa Ha
JIOTHKaTa, KOSATO CHCTeMara TpsOBa jaa cieaBa. AKO BbB BXOJHHUTE (DailyloBe JHMIICBAT OCHOBHU
UACHTU(UKATOPH, CTOMHOCTUTE Ca HEMOCJICAOBATEHA Wik (DOPMATUTE BapuUpaT TBBPAC JPACTUUHO,
HUTO €IAWH MHCTPYMCHT — KOJIKOTO U MHTCIIMTCHTCH Jia € — HC MOXKC HAITBJIHO Aa CIIMMUHHPA HYy)XXIaTa
OT YOBeNIKa HaMeca. 3aToBa JHEIIHATa e HE € ITbJIHA ABTOMATH3allks, a Ch3aBaHe Ha
»HHTEJIMTEHTHA HHQPacTpyKTYypa®, KOATO 1a KOMOWHHMpA IOBTOPSACMOCTTa HA MalIHHATA C
eKCIIepTH3aTa Ha aHaAJIM3aTopa.

Taka aBTOMarM3amusiTAa C€ TMPEBPHINA HE MPOCTO B TEXHUYECKO pEIICHHe, a B HOB THI
OPraHU3alMOHHO 3HAHME — HAYWH KOMITAHUUTE J1a MUCIIAT 33 JAaHHUTE CH KaTO 3a KHUB MPOIEC, KOUTO
MOJKeE J1a Ce TIOJITbprka, OOHOBSBA U pa3BuBa. IMEHHO Ta3u KOHIENIINS CTOM B OCHOBAaTa Ha Clie/IBaIiaTa
IJIaBa, B KOATO Iii¢ ObJe MPEJIOKEH METOI0JOTHYCH MOJISIT 3a UHTETpallysl Ha HeCAHOPOIHU JIaHHH,
aJanTUPaH 332 HYKIUTE HA MAJKUTE ¥ CPEITHU TPEATIPUSITHSL.

Mogaea 3a aBTOMATH3ALIAS HA JaHHHA

CpBpeMeHHUAT OM3HEC aHAIN3 U3MCKBA HE MPOCTO HHCTPYMEHTH, a METOI0JI0T sl — TI0CTIeI0BaTeNeH
HAuYWH 32 OpraHu3HpaHe Ha JaHHHUTE Taka, 4e Te Ja ObJIaT IOCTHITHU, CHIIOCTABHUMH U TTOJIE3HU. 3a J1a
Cce TIOCTUTHE TOBA, B HACTOSAIIMs JOKJIAJ Ce Mpeanara ONpOCTEH, HO YHHBEpCAIEH MOJEN 3a
aBTOMaTH3allUsl Ha aHalW3a Ha HEeIHOPOJHW JaHHH, 0a3upaH Ha 4eTupu ocHOBHH (asu: Extract
(M3B1umuyane) -> Harmonize (xapMoHO3MpaHe, NMpeBpPbIIaHe HA JaHHUTE B €IHOPOAHHU) ->
Validate (BaimaupaHe Ha XapMOHM3MPaHUTe JaHHU) -> Analyze (anamu3; EHVA). To3u mpornec
Ha TIpaKTHKa € 0a3upaH MOYTH M3IUI0 Ha Kiacudyeckata ETL mapaaurma, HO e amanTupaH 3a
pEaNHOCTTa Ha MAJKHUTE W CPEAHU HPENNPHUITHS, KOUTO PabOTAT C OrpaHHYEH PEeCcypc M pazdynuTar
npeaumHo Ha Excel u cpomnn mHctpymentu. EHVA e mpennasHadeH 3a MHTErpalus U aHaIU3 Ha
HEeTHOPOAHM OW3HEC IaHHHM B Cpela € OrpaHHuYEH TEXHOJIOTMYEH pecypc. 3a pasimka OT
tpanuimonnus ETL, EHVA He BkitouBa etana Ha ,,3apexaane’ Ha qanau (Load), Thit kKaTo OKYCHT
€ BbpXY YEIHAKBIBAHETO U IIPOBEPKATa Ha JaHHUTE, & HE BbPXY TAXHOTO ChbXpaHEHHUE.

H3zenuuane na oannu

[IspBUAT eTam OT mpolleca BKJIKOYBA CUCTEMHO ChOMpPAaHE HAa BCUYKH (PailJioBe M TAOIWIU, KOUTO
CBABPIKAT pelieBaHTHA HHPopMarms — ooukHoBeHO Excel nokymentu, CSV (haiinoBe uim ekCcriopTa oT
pa3IN4HU cUcTeMH. TYK KITFOUOBHST MOMEHT HE € TEXHHUECKHSIT MHCTPYMEHT, a MOCJIe0BATEIHOCTTA
Ha opranmsanusaTa. daiinosete TpssOBa A2 OBAAT CHOMPAHM TI0 SICEH CTAHIAPT:

e VYenHakBeHM MMeHa Ha KojoHu (Hamp. ,Jlata“, ,Ilpuxon®, ,,Pa3zxoa” BMeECTO HMpPOU3BOJIHU
HAUMCHOBAHUS);

e ['pymumpane copen oOII KpUTEpUil — HATIP. TIEPHUOT, OOEKT HITH MPOIIEC;

e 3ama3BaHe HA OPUTHHAIHUTE (DAyIOBE 32 MPOCICTUMOCT.

Hopu mpu ppuHO chOUpaHe, TO3W eTarm MOXKe a ObJe YaCTHYHO aBTOMAaTHU3WPaH 4pe3 MHCTPYMEHTH

kato Power Automate, Zapier niin Make, KonTo Morar Ja u3BIM4aT ¥ NOAPEXKAAT (ailioBe OT UMEHt,
obnak uimu BeTpentHa cuctema (Gartner, 2024).
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Yeonaxeneane na cmpyxmypama

Crnen M3BIMYAHETO CleJBAa HaW-CHIIECTBEHATa CTHIIKA — XapMOHHM3aUUATa. TyK LEeATa HE € IBJIHO
ye/IHaKBsIBaHEe Ha BCHYKH JIaHHMU, a MIOCTUTaHEe HAa ChBMECTHMOCT, JOCTaThyHa 3a aHanu3. Low-code
pemienus karo Power Query, KNIME wmu Talend mo3BossiBaT Ha mOTPEOUTEIIMTE BU3yallHO Jia
3aa/1aT KaK Ja ce 00eqMHSABAT TaOIHUIHY C Pa3IniHU CTPYKTYPH:

e CwnocraBsHe Ha KOJOHU (schema matching),

e Kouseprupane Ha GopmaTu (naTa, BamyTa, MCpHU CJMHUIIH);

e OOGemuHsBaHE Ha TAONMIIM C pa3HyYHA ABJIOOYMHA Ha JeTaiina (Hamp. THCBHH M MECCUHH
OTYCTH).

To3su mporec MoXe Jia ce ,,3alule’ KaTo MIadJIoH U J1a ce Mpuiiara aBTOMaTHYHO TP BCEKH HOB
Habop ot ganHu. Cropen Kim u Park (2022), momoOHa Bu3yaniHa HaCTpOWKa MOXKE Ja ChKpaTH
BPEMETO 3a MHTErpaIUs Ha XeTeporeHHu ¢aiose ¢ 10 60% cnpsMo pbuHaTa 00padoTKa.

Ilposepka u ocuzypasane na 0ocmoeeprnocm

CJ’IC}I YEAHAKBABAHCTO MABAa MOMCHTBHT Ha BaJIMJWPAHC — aBTOMAaTUYHA IIPOBCpPKa 3a JMUIICBAIIU
CTOﬁHOCTH, )_IY6J'II/IpaHI/I PCaoBC, HECHBIIAAAI (bOpMaTI/I " JIOTUYCCKU I'PCIIKH.

Jlopu 6e3 MamHHO 00ydeHue, low-code maargopmu MoraT Aa H3IO0JI3BaT BrpajieHd NMpaBwjia 3a
BaJTUIAIMSA

o IIpoBepka 3a mpa3HH KJIETKH B Kit0uoBH Kononu (ID, natu, cToifHOCTH);

e OrkpuBaHe Ha JyOJIMpaHU PEAOBE Upe3 CpaBHSIBAHE HA KOMOWHAIIMY OT IOJIETa;

e Il3BectsiBaHe MpH OTKJIOHEHHWS OT TIPEJABAPUTENHO JeUHHUPAHW TPAHUIM (HAIpUMED,
HeoOMUJaifHO BUCOKA CTOMHOCT HA Pa3xon).

Te3u mpoBepku MoraT Aa ObIAT aBTOMATHYHO JOKYMEHTHUPAHU, TaKa 4Ye TpPU CJCABAI] aHAIU3
cucremara ja ,,3Hae‘ KakBO C€ CUMTAa 3a JIOITyCTUMO.

AHnanus u susyanulauun

Crnen KaTo TaHHUTE Ca W3BJICUCHH, YEIHAKBESHU U BATHIMPAHU, T€ MOTAT Ja ObJaT BU3yaTU3UPaHU H
ananusupanu B Bl cpena (wanp. Power B, Google Data Studio, Tableau). I1pu Bcsika HOBa uTepanus
Ha TIpolieca — HarpuMep Jo0aBsHE Ha HOB Mecell, HOB (hailyl Wik HOBa KaTErOpUsi — CHUCTEMAaTa MOXKE
ABTOMATHUYHO JIa OTIPECHSBA aHAIHM3UTE, 0€3 HYXX/la OT IIOBTOPHA ph4YHA 00paboTKAa.

Taxka ce mocTura caMoO0OHOBSIBAII C€ AHATUTHYEH UKBJI, [IPH KOWTO YCHITUETO € KOHIICHTPUPAHO B
eIHOKpaTHAaTa HACTpOKa, a HE B MocTossHHaTa momapwkka. Cmopexn Deloitte (2023), momo6Ha
APXUTEKTYpa MOXE Jia HaMal ONEPaTUBHOTO BPEME 3a M3TOTBSHE HA MEPUOJUYHU OU3HEC OTYETH C
Hag 50%, KaTo ChIIEBPEMEHHO YBeINYaBa TOYHOCTTA HA JaHHUTE.

EHVA moaensT He U3MCKBa CKbIla MHQPACTPYKTYPa WIH CIICIHATU3UPAHN eKuiu. Toi Moxe 1a ObJie
peanm3nupaH ¢ JOCTHITHA U TMO3HATH MHCTPYMEHTH, a KIFOYOBOTO MY MPEIUMCTBO € NMPUHIMIBT HA
MOBTOPSEMOCT — BEAHBX HACTPOEH, MPOIECHT PadOTH aBTOHOMHO M MOJXKE JIa Ce IMpHiiara BBPXY
HeorpaHudeH Opoi HOBU (baiinoBe. B KOHTEKCTa Ha MAJIKUTE U CPEIIHU MPEIIPHUATHS TOBA 03HAYABA,
4ye YCHUJIMETO CE U3MECTBA OT ,,JIPABEHE Ha aHAJINU3 KbM ,,U3TPAKIaHE HA IIpoLec’, KOUTO caM MOATOTBS
JIaHHUTE 3a aHaJIu3.
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3akjaroueHue

B munamuunaTa 6usHec cpeaa mpe3 2025 ronuHa, JaHHUTE ca HE CaMO B CTPATErHYECKH PECypce, HO B
eXKeHEeBEH NpeAM3BHKATENIeH OOCKT 3a YMpaBJiCHHE. 3a MallKuTe W CPeJHH MPEINpUsITHS TOBa
MPEIU3BUKATEIICTBO YECTO CE U3pa3sBa B JIMIICA HA XapMOHM3UPAHU U3TOYHUIIM, OTPAHUYEH YOBEIIKH
1 TEXHHUYECKH KalauTeT U 3aBUCUMOCT OT HHCTPYMEHTH Kato Excel, kouto, Makap u rpBKaBu, HE ca
IIPOEKTUPAHU 32 06pa60TKa Ha rojIEMHU U HEEAHOPOAHU MacCUBU OT I/IHQ)opMauI/I;I. Hacrosmusat nokiman
MOKa3Ba, Y€ aBTOMATH3alMATa Ha OW3HEC aHajlW3a HEBWHATM H3UCKBAa HEMPEMEHHO CIIO0XKHA
HHPACTPYKTypa WM BUCOKOCTICHHAIM3HPAH MEPCOHAI — TS MOXE Ja ObIe MOCTUTHATa 4pe3
KOMOMHAIMA OT chlllecTByBaly low-code pemenus u scHa Metogonorus. [Ipeanoxenusat moaen mo
CBOSITa CHITHOCT HE € HEeIllo HOBO U HEUYBaHO, HO MPEACTaB/IsABa afaTHpaHa paMKa, OpHEHTHPaHa KbM
peaqHHTE yCIOBUS Ha OBITapCKUTe MaJIKH M CPeAHH (UPMH, KOUTO OOpaBiT ¢ pa3HOOOpa3HU
M3TOYHHLM M MEPUOJMYHO HATpyNBallyd c€ JaHHW. Ta3u MeTomojorus usBexga (okyca OT
TpagunuoHHaTa Tpancopmanus u cbxpanenue (ETL) kbM mpoliec Ha XapMOHM3HpPaHe U MOBTOPsieM
aHaJIM3, KOWTO MOXe Jla ce peanu3upa B JocThlHaA cpeaa. [lo To3u Haunn EHVA He npocto omucia
TEXHUYECKH €Tally, a Mpejiara HOB OpraHu3alioHeH NOAX0 KbM 00padoTKaTa Ha JaHHU — ITPU KOUTO
YCHJINETO € KOHILIEHTPHPAaHO B €IHOKpAaTHaTa HACTPOWKa, a HE B PYTUHHOTO PBYHO H3ITBIHECHHE.
BaenpsiBanero Ha nono0eH MOJIENl HOCU HSKOJIKO ChILECTBEHU IPEIUMCTBA: ChKpalllaBa BPEMETO 3a
MOJAroTOBKAa Ha HMHGOpMauusi, HaMausBa PHCKAa OT YOBEIIKM TPEIIKM W OCUTYpsiBa IO-BHUCOKA
MOBTOPSIEMOCT Ha pe3ynrtatute. Hall-chiecTBeHOTO 00aye €, 4e TO MO3BOJISIBA HA NPEANPHUATUATA 1
NMpeBbPHAT JaHHUTE CH B HHCTPYMEHT 32 PpUI00UBaHe HA 3HAHHeE, a HE IIPOCTO B OTYETEH pecypc.
CpyeTaBaHeTO Ha MAIIMHHOTO 00yueHHe, low-code TeXHOJOrMHUTE U SICHO Ae(MHUpaHA JIOTHKA Ha
00paboTKa ch3aBa Bb3MOXKHOCT 33 yCTOWYHMBA TpaHC(OpPMAIHs — TaKaBa, KOATO HE 3aMECTBa YOBEKa,
a ro 0cBOOO’KIaBa 1a MUCJIH CTPATETHUECKH.

ABTOMaTH3alMATa Ha OW3HEC aHAJIU3UTE YPe3 MHTEIPUPAHC Ha HECAHOPOIHM TaHHM HE € CaMo
TEXHOJIOTMYHA TCHICHIM, a (opMa Ha OM3HEC MHTCIMICHTHOCT. B CBAT, B KOHWTO CKOpOCTTa Ha
IIPOMsIHATA HAJIBHINIaBa CIOCOOHOCTTA HU Jla pearnpame, IMEHHO CTPYKTYPHPAHOTO, XapMOHU3UPAHO
3HAHUE I11e ObJI¢ HAW-IICHHUAT KaluTal Ha MaJKUs ¥ CPeIHus OU3HeC.
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OCHOBHHU ACIIEKTHU HA BBbBEKIAHETO HA IU®POBO EBPO

Key aspects of the introduction of the digital euro
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AOcTpaKT

B Ooknaoa ca npeocmasenu CbWHOCMMA U OCHOBHUME XAPAKMEPUCMUKU HA YUPDPOBOMO espo.
Hszbpossam ce yenume Ha yughposomo eepo. Pazenedanu ca npedoumcmeama Ha yughposomo espo.

Abstract

In this paper, the nature and main characteristics of the digital euro have been presented. The objectives
of the digital euro have been enumerated. The advantages of the digital euro have been examined.

KurouoBu aymu: uudposo espo, ELIb, nnamanmus.

JEL: G21, O3

YBoa

EBpoTo e cuMBON Ha eAMHCTBOTO M cuiara Ha EBpomna ot ce3gaBaneto cu (European Commission,
n.d.b). Cnen nByroauiiHa ¢asza Ha IpoyuyBaHe Ha HU(PPOBOTO eBpo YmpaBuUTeNHUAT chBeT Ha ELIB
pely J1a mpeMHuHe KbM TOATOTBUTENHA (a3a, KosTo 3armouHa Ha 1 HoemBpu 2023 1. [logrorBurtenHara
(aza e HacoueHa KbM O-HATATHIIHO Pa3paboTBaHE U TECTBaHE Ha IIM(POBOTO €BPO B CHOTBETCTBHE C
MIPOCKTHUTE PEHICHUS M TEXHUYECKUTE U3UCKBAHMSA, ONIpeaesicHH mpe3 (da3aTa Ha MpoydsaHe. B To3u
KOHTeKCT EBpocucremMara MpoBexaa OOIIMPHM aHATW3W, TECTOBE, EKCIIEPUMEHTH M aHTaXHpa
3aMHTEPECOBAHUTE CTPaHHW, 3a Ja rapaHTupa, 4e LU(PPOBOTO €BPO OTroBaps Ha Hail-BUCOKHTE
CTaHIAapTH 3a Ka4eCTBO, CHTYPHOCT U u3on3BaeMocT. Hacrosmara ¢asa e npoabJiKy ABe TOAUHU H
e TPUKITIOYN B Kpasg Ha 2025 1., Korato YIpaBUTEIHHUAT CHBET I PEIId AW /1a MPEMHHE KbM
cienpamara (aza Ha MOJNrOTOBKAaTAa W, aKO TOBAa CTaHe, IE OMNpeJeNd HEeHHus o00XBar
MPOABIDKUTEIHOCT. PelmeHneTo 3a eMHTUPAaHeTO Ha JUTUTATHO €Bpo Iue ObAe pasriaenaHo OT
Ynpasutennusa cbBeT Ha ELLb enBa ciien nprueMaHeTo Ha CbOTBETHOTO 3aKOHOATEIICTBO.

Ha 28 ronm 2023 r. EBpornefickata KOMHCHS TIPEACTABH MPOCKT Ha 3aKOHOMATEITHO MPEIIOKCHHE 3a
€BCHTYaJTHO BBBEXJaHe Ha mudpoBo eBpo. llenTa Ha 3aKOHONATENICTBOTO € Jla CE rapaHTHpa, 4Ye B
ObJenIe UQPOBOTO €BPO IIIe IaJIe HA TPaKIaHUTE U (PUPMHUTE TOITBIHUTEIHA Bh3MOKHOCT Jla IamaT
M0 EJIEKTPOHEH IThT, KaTO W3MOJ3BaT IMUPOKO IMpHETa, CBTHHA, CUTypHA W ycroWumBa (opma Ha
ITyOJTUYHY TIapy HABCSIKBJIC B €BPO30HATA.

HudpoBoTo eBpo mIe MO3BOJIU HA MOTPEOUTEITUTE a U3BBPIIBAT CUTYPHHU He3a0aBHU ITUIAIIAHUS BHB
(h3uyecKkn W OHJNIAH Mara3wHH, KakTO M MEXIy (U3UYECKH JINIa, HE3aBUCUMO OT CTpaHaTa OT
€BpO30HaTa, B KOSITO C€ HAMHPAT, WA OT TEXHHU JOCTABYHMK Ha TutaTexHd yciayrd. EIlb B MomeHTa
MpoyYBa Kak ToBa OM MOTJIO Ja ce ochlnecTBU Ha npakTuka (ECB, 2024).

OcHoBHAaTA I Ha TOKJIa/1a € J1a Ce M3CIIeIBAT OCHOBHUTE aCTIEKTH Ha BHBEKAAHETO Ha IU(PPOBO €BpO.
3a ma ce peanusmpa IeNTa, B JOKJIaIa CE OUepTaBaT CICAHUTE KOHKPETHH 3a1a4u:
1. [IpencraBsiHe Ha CHITHOCTTA HA UG POBOTO EBPO.

2. N30posiBaHe Ha OCHOBHUTE XapaKTEPUCTHKH Ha ITU(PPOBOTO €BPO.

! Chief Assist. Prof., Ph.D. Department of Finance, Faculty of Finance and Accountancy, UNWE, ORCID ID:
0000-0002-6903-9523.
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3. I/I3CJ'I6I[BaH€ Ha NpeAnMCTBATA OT BbBCIKIAHC HA I.IH(i)pOBO €BpO.

OO0eKT Ha U3CIIEABAHETO € MUPPOBOTO eBpo. [IpeIMeT Ha U3CIIeIBAHETO Ca OCHOBHHUTE XapAKTCPUCTHKH
Ha [U(PPOBOTO €BPO.

OcHoBHaTa T€3a Ha HN3CJICABAHCTO €, Y€ BbBCKIAAHCTO HA I_II/I(l)pOBO CBpO OT EI_[B me Cb34a1a€ IIOJI3H 3a
HUKOHOMHKATa Ha €BPO30HATA.

CbiiHoCT HA UM(POBOTO €BPO

HudpoBoto eBpo mie Ob€ ,,IIpoBa BaTyTa Ha IleHTpanHarta Oanka®, emutupana ot ELIb u moctemHa
3a mmpokara mybnuka. To me Obae To4HO KaTo mapu B Opoit, HO B mudpoBa popma. [lomodbHO Ha
NapUYHUTE CPENCTBA BCSAKO IU(PPOBO €BpO, MPUTEKABAHO OT NOTpeOuUTenuTe, mie ObAe NPSKO
obesneuero ot ELIb. To me Obae mpenocTaBsiHO Ha rpaxkaaHUTe U GupMuTe OT OaHKHUTE U APYTH
JOCTaBUHUIIM Ha IUIATEKHHU YCIYTH.

3a pa3yiika OT KPHUIITOAKTHBHUTE IH(POBOTO €BPO Iie ObJe mapu Ha leHTpanHara Oanka. EIIb e
rapaHTHpa, 4€ TO € CUTYPHO, 3a1la3Ba CTa0KMIHA CTOWHOCT, U Y€ MOXe 13 Ob/ie 0OMEHSHO 110 HOMHHATHA
CTOMHOCT 3a eBpo B Opoil. 3a pasnuka OT HEro CTOHHOCTTa Ha KPUNTOAKTHBUTE MOXE Jla BapHpa
3HAYMTEITHO U TIXHATa OOMsHA B €BPO B OpO¥ MIIM IOPH B MAapH Ha THPrOBCKa OaHKa He MOXKe J1a Ob/1e
rapaHTHpaHa.

Brnpeku e mapute B Opoil Bee olile ca MMPOKO pa3NpOCTPaHEHH U 1€ OCTaHAT MIMPOKO JAOCTHITHU U
MIpUEMaHH, Bce OBEYE rpakaaHd U GUpMHU U30UpaT Aa miiamar o elIeKTPOHEH IbT. B To3u KOHTeKCT
1 (POBOTO €BPO MM HAKOJIKO LIENH:

- Aa CC rapaHTHpa, 4€ Xxopara, (l)I/IpMI/ITe " ABPKABHUTC UHCTUTYLUU IIPOABIIKABAT Ja UMAT JOCTBII 10
HY6J'II/I‘IHa (bopMa Ha HH(prBO Napu4yHO CPpCACTBO 3a IUIAIlaHUs, KOCTO € AOCTHBIIHO M CC IpUcMa
HaBCAKBJAC B €BPO30HATA 11O BCAKO BPEME BMCCTO Jia pa3uuTaT CaMO Ha YaCTHU PCILICHUA,;

- J1a C€ MpEeaOoCTaBu Q)opMa Ha JUT'UTAaJIHU ITapu, KOATO IrapaHTUpa CbIIOTO HUBO HA 3allUTa Ha JIMYHUTEC
JaHHU KaTO HAJIMYHUTC IIapyu B 6p0ﬁ 3a pas3jidka OT CBIICCTBYBAIIUTC PCHICHUA 3a AJUTHUTATIHU
TUIaanus, U € JOCThIIHA 3a BCUYKHU I'PAXKIAHU, BKIIFOUYUTCIIHO U 3a TC3U, KOUTO HAMAT 0OaHKOBU CMCTKH,

- J1a HaCbp4YaBa MHOBAIIMUTE U KOHKYPCHIMATA B obmacTTa Ha IJIalIraHusTa Ha ;[pe6Ho, BKJIFOYHUTCIIHO
KaTo JaBa Bb3MOXXHOCT Ha OaHKHUTE U APYTUTC JOCTABYMIUN HA IJIATCKHU YCIIYT'U J1a pa3pa60TBaT HOBHU
peuICHUA 3a CBOUTC KIIMCHTH;

- J1a TIOAKpEeINr OTBOPEHAaTa CTpaTerndyecka aBTOHOMHOCT Ha EBpora u ga 3acmim MexIyHapoaHaTa
POt Ha €BPOTO.

Hudposoto eBpo mie ObAe AOCTHIHO 3a (U3MUECKH JHLA, GUPMH U JBP)KABHH OpPraHH, KOUTO
npeOuBaBaT MM €a ChC CENANUIIE BPEMEHHO UJIHM [IOCTOSHHO B Ibp’KaBa-4jeHKa Ha €BPO30HATA.

B ompenenenu cirydan nnpoBOTO €Bpo MOXe fa Oblie JOCTHIIHO W 3a JHIA, (UpMHU U IbpKaBHU
WHCTUTYIIUH, KOUTO HE TpeOWBaBaT WM HE Ca ChC CeNalMIIe B CTpaHA-WICHKA HA €BPO30HATa KAaTO
HarpuMmep:

L4 HOTp€6I/ITCJ'II/I nu (I)I/IpMI/I, KOHTO Ca OTKPWJIMA CMCTKA B LII/I(I)pOBO €BpO, KOraTo ca Hp€6I/IBaBaIII/I UiIn
ca OWIIH Cche ceaInui€ B IbpiKaBa-4JICHKA OT €BPO30HATa,

® TIO0TpeOuTENH, KOUTO IIHTYBAT JI0 €BPO30HATA C TMYHHU TN POPECHOHAIHH TIeITH;

L HOTpe6I/ITeJ'II/I, KOUTO Hpe6I/IBaBaT WK Ca YCTAHOBCHH B CTpaHa-4YJICHKAa U3BBH €BPO30HATa WU B
TpEeTa CTpaHa, IMpU CHa3BaHC Ha MNOPCABAPUTCIIHO OIPEACIICHU YCJIOBUA, OOTOBOPEHU C
HAallMOHAJIIHUTC OpraHu W/ WIIH HCHTPAJIHUTC OaHKHU.

Ha motpeburenure, mocoueHn B MbPBUTE [1Ba CIydad, MOXKe Ja ObAe MPeIoCTaBeH caMO BpEeMEHEH
JIOCTBIT IO CMETKH B ITUGPOBO €BPO TIPH CTa3BaHe Ha M3UCKBAHUATA, onpenenenn oT E1Lb.

Hudpooto eBpo mie ObAe AOCTBIHO 3a Xopara camMo IO TSIXHO HcKaHe. [IputexaBaHeTo H
M3MO0JI3BAaHETO Ha ITUGPOBO €BPO HAMA J1a ObIIC 33 IBIDKUTEITHO.
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[udpoBoTo eBpoO IIe NOMBIBA €BPO OAHKHOTUTE U MOHETHUTE, a HAMA Jia TH 3aMecTH. dusndeckute
nvna, GUPMHUTE U TbPIKABHUTE HHCTUTYIIUU e UMAT Bh3MOXKHOCT J]a U30MpaT Jaj Jia Iamar ¢ eBpo
0aHKHOTH M MOHETH, APYTY YaCTHU CJICKTPOHHU CPEJICTRA 3a IulalaHe win ¢ 1udposo eBpo (European
Commission, n.d.b).

IudpoBoTO €BpO Ie Ce pa3anyaBa OT CTAOMIHHUTE KPUITOBAITYTH M Kpumnroaktuute. L{udposoro
€BpO IIie ObJIc apy Ha IieHTpaHaTa OaHka. ToBa 03HauaBa, 4e TO Iie 0bJie 00€3MEUCHO OT IICHTpaTHATa
O0aHka W mie ObJe MPOEKTHPAHO Ja OTroBaps Ha MOTPEOHOCTHTE HA XOpaTa, KOUTO TO H3IIOJI3BAT.
IMopaau ToBa TO 61 OMITO0 6E3pHCKOBO. B MoMbIIHEHHE TO IIIe TaApaHTHPA 3alUTaTa Ha JINYHUTE JTaHHH.
IlenTpannure OaHKM MMAT MaHAAT Ja MOUIbPKAT CTOWHOCTTA HA MapUTe HE3aBUCHMO Jalli Ca BHB
(usnuecka Wi 1UdpoBa Gopma.

CrabunHoCTTa U HaaACKIHOCTTA Ha CTaOHITHHTE KpUINITOBAJTYTHU BCBHUIHOCT 3aBUCAT OT JIULECTO, KOCTO
T u31aBa, 1 OT JOBCPUCTO U U3IIBJIHUMOCTTA HA TAXHATA rapaHusd, Y€ IIC NOAABbPIKAT CTOMHOCTTA Ha
IMapuTe BbB BPEMCTO. YacTHUTE EeMUTEHTH MOTaT ChbIIO Ja U3IIOJI3BAT JIMYHU JaHHU 3a ThPTOBCKHU LCJIN.

Hsama nwie, koeTo ga HOCH OTTOBOPHOCT 32 KPUIITOAKTUBUTE, KATO TOBA O3HAYaBa, Y€ MCKOBETE HE
morar aa ob1aT mnueiaHern (ECB, 2024).

OCHOBHHU XapaKTepUCTHKH HA UG POBOTO eBPO

I[06aBeHaTa CTOMHOCT Ha I_II/I(l)pOBOTO CBpPO B CPAaBHCHUC CHC CHUICCTBYBAIIUTC YaCTHU PCIICHUA 3a
L[I/I(l)pOBI/I IJIallaHuA KaTO KapTHu U MOOUITHU IiamaduAa C€ CbCTOU B:

O TMOTPEOUTETUTE MOTaT Ja U3BLPIIBAT JUTUTAIHY IUIAIIaHNS HE3aBUCHMO OT TOBA KbJE CE€ HAMUPAT
Ha TEPUTOPHSITA Ha €BPO30HATA - MU(PPOBOTO €BPO IIe OBbJe SAUHHO IUIATSIKHO CPEICTBO, KOETO
MOJKE JIa Ce M3II0JI3BA B IIsIaTa €BPO30HA, HE3aBUCHMO OT TOBA KbJIE C& HAMHPAT IMOTPEOUTETUTE U
KOsl ThPrOBCKa OaHKa WJIM JOCTaBYMK Ha IJIATCKHH YCIIyTH U3moa3ear. [lorpedurenure e MoraTt
Jla TUTamaT 1Mo BCSKO BpeME W HABCAKBIE B €BPO30HATA, a IUIANIAHUATA 1€ CE HM3Mpamar u
nmosrydaBat He3abaBHO 24 Yaca B JICHOHOIIWETO, 7/ IHU B CeAMHIaTa, 365 NHU B roauHaTta. B
MOMEHTa He BCHUKU YacTHHU NMU(POBH perieHus PyHKIuoHupat oe3npobdiemuo B renus EC;

O  BB3MOXKHOCT 32 JUTUTAIHO IUIAIaHe TOpH 0€3 JIOCTHII 10 UHTEPHET - IIU(HPOBOTO EBPO MOXKE Ja Ce
M3II0JI3Ba 32 U3BBPIIBAHE HA TUTANAHUS U TIPH JIUIICA HA WHTEPHET BPH3Ka, aKO MOTPEOUTEIIST Ce
Hamupa (GU3NYECKH OJIM30 JIO JIpyrara CTpaHa I0 TPaH3aKIUsATa HE3aBHCHUMO Jalld TOBA € JPYro
JIUIIC WJIM MarasvH WK T.Hap. ,,0¢1aiH 1udposo espo‘. [lorpedurtenute, GUpMHUTE U IbPKABHUTE
OpraHH IIle MOTaT Ja U3BBPIIBAT U MOIyYaBarT IUIAIaHus JOPH B OT/IAIEYeHH pallOHU ¢ HecTabuiHa
WHTEpPHET BPb3Ka, KAKTO U B Clydail Ha JMUICAa HA KOMYHUKAIIMOHHU MPEXHU WU CHEpruiiHa

nH(PpaCTPYyKTYpa;

O TO-ToJIsIM H300p 3a MOTpEOHTENUTE - MU(PPOBOTO €BPO IIE JIOMBIHU CHINECTBYBAIIUTE YaCTHU
penienus 3a mudpoBy ramanus. Toa mpeocTass Mo-rojisaM u300p Ha MOTPEOUTENNTE, KOUTO IIE
MMaT BBH3MOXHOCT J1a M30MpaT MEXIY BCHYKH CHIICCTBYBAIlM BH3MOXXKHOCTH 32 IUIANAHE B
3aBUCHUMOCT OT CBOUTE MOTPEOHOCTH, MPEINIOYUTAHIS U OOCTOSATEIICTBA;

O  BB3MOXHOCT 3a JIUTUTAIHO TUTAIaHe, JOPH aKO MOTPEOUTEITUTE HE MTPUTEkKABAT OAaHKOBA CMETKA -
u(ppPoOBOTO €BPO IIe HAChpuyW IH(poBara W (UHAHCOBA WHTETpAlMsS W IO TO3W HAYMUH IS
IOTIPUHECE 3a HaMaJsiBaHe Ha MU(PPOBOTO pa3feicHHe, KaTo IMO3BOJIM Ha Jnmara 0e3 OaHKOBH
CMETKH J]a U3BBPIIBAT WU MMOJTyYaBaT NU(PPOBH IJIANIAHUS U JIa Pas3roiarat ¢ 0e3ruiaTeH JOCThIT
JI0O OCHOBHU (pYHKIIMOHATHOCTH. TakuBa ()yHKIIMOHAIHOCTH I1I¢ BKJIIOYBAT KOHBEPTUPAHE HA ITaApU
B Opoti B u(poBO €BpO M OOPATHOTO;

o mo-j00pa 3aluTa Ha JMYHATE TaHHH Ha MMOTPEOUTENHTE - MUPPOBOTO EBPO IIE /1A BH3MOKHOCT
Ha TIOTPEOUTEIUTE JIa M3BBPIIBAT U(POBYU TUIAIIAHNS, KATO ChIIEBPEMECHHO rapaHTHpa 3allluTaTa
Ha TexHUTE JaHHU. [Ipu u3non3sane Ha MUGPOBOTO eBPO O(JIaiH 3alUTaTa Ha JMYHUTE JaHHH Ha
MTOTpeOUTENS € ChIaTa KaTo MPH U3IOJI3BaHe Ha TIapH B OPOT.
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OcHOBHHTE YCIIyTU 32 KpallHUTE HMOTPEOUTENIN KaTO OTKPUBAaHE M 3aKpUBaHE Ha CMETKa B LHU(POBO
€BpO, CIPaBKH 3a cajja, BHACSHE U TEIJICHE Ha CPEeICTBa OT CMETKaTa B LU(POBO €BPO, KAKTO H
W3BBPIIBAHE HA IPEBOIM U TUIAIAHHS 1€ CE MPEAOCTaBAT OE3ILIATHO.

[Too6HO Ha U3BBPIIBAHUTE B MOMEHTA IUIATEKHH YCIYTH MOTPEOUTEINTE HA AUTUTAIHO €BPO HSIMa
Jla 3arIallar TaKCH MPH MOKYNKHU B AUTUTATHO €BPO HE3aBHCHMO JIAJIM Ca B CTPAHATa WK B 4yXOHHA.
bankute morar Ja HauyucJisiBaT TaKCHU Ha CBOUTE KIIMEHTH CaMO 3a GaHKOBI/ITe CMETKH, KbM KOUTO MOXKEC
na ObJie CBBP3aHO HU(POBOTO €BPO, U 32 JOOPOBOJHU HEOCHOBHU YCIYTH KaTO HAIPUMEP YCIOBHH
TUTAIaHHs.

3a f1a moakpeny puHaAHCOBaTa MHTErpalus, IU(PPOBOTO eBPO IIIe Ob/IC JICCHO 32 U3MO0JI3BaHE, JOCTHITHO
HABCAKBC U 110 BCIKO BpeMe U Oe3IIaTHO 3a OCHOBHA yIoTpeoa.

Bewukn TproBeku OaHKH, MIPETOCTABSINN YCIYTH 0 pa3IIallaTeIHA CMETKH, 1Ie OBAaT 3aIbIKEHH
Jla TIPEIOCTABAT OCHOBHH YCIIYTH 3a pa3IUialliaHus B U(POBO €BPO MPH MOUCKBaHe. Hikou mbpxaBHI
WHCTUTYIIMM KAaTO MECTHM W PErMOHAjJHU OpraHM Ha BJacTTa U TOIICHCKHA KJIOHOBE CBHIIO I
MIPENOCTaBAT MU(PPOBOTO €BPO HA MOTPEOUTETH, KOUTO HE KENAAT Ja OTKPUBAT CMETKa B IU(PPOBO
€BpO, CBhp3aHa ¢ OaHKa WM APYT JOCTABYMK HA IUTATE)KHH yCIIyTH. ToBa 1e mo3Boiu Ha Xopara 0e3
0aHKOBM CMETKH JIa UMAT JOCTBII 10 U(GPOBOTO SBPO.

udpoBoTo eBpo 111e OblIE JECHO 3a yrnoTpeda BKIIFOUUTEIHO 3a X0pa ¢ YBPSKIaHUS, (PyHKIIMOHATHU
OTpaHMYEHHS WJIM OTPaHMYCHU IU(PPOBH yMEHHS, KAKTO M 32 BB3PACTHU XOpa B CHOTBETCTBHE C
Hupextusa (EC) 2019/882 (EBporneiicku akT 3a JOCTBITHOCTTA).

CaI110 Taka Ie ObJe Bb3MOXKHO JIa C€ U3BBPIIBAT TPAH3aKIMK B IIM(PPOBO €Bpo 0€3 MHTEPHET BPh3Ka
WM ,,0IaiiH ynorpeba‘“, KaTo ToBa € BayKHA (PYHKIMS B PAfOHU C JIOII JOCTHII 10 OHJIAHH YCITyTH WU
HalpuMep B CITydau Ha MPEeKbhCBaHE Ha eleKkTpo3axpanBaHeTo. [lle Obae Bh3MOXKHO fa ce chXpaHsaBa
11u¢pOBO €BPO Ha MECTHO HMBO Ha CJICKTPOHHH YCTPOMCTBA T.€. ,,0(hIaiiH 1udpoBo eBpo.

HuBoTO Ha 3ammra Ha JWYHWTE JaHHU, KOETO INE CE BbBeAC C IU(PPOBOTO €BpO, Iie ObIC
0e3npele/ICHTHO 32 CICKTPOHHHUTE TUIAIaHHMS.

OmnnaiiH riananusTa ¢ mu)poBoO €BPO ca OHJIAHH He3a0aBHU MPEBOJIM, KOMUTO MOTAT Jia C€ M3BHPIIBAT
OT pa3cTosiHMe. 3a Jia ce W3BBPIIBAT TaKWBa IUIAINAHHS, € HeoO0XoIuMa HMHTEpHET Bpb3ka. 1o
OTHOIIICHUE HA U3IIOJI3BAHETO UM OT OTPEOUTEIINTE OHJIAHH IUIAIaHUATa ¢ ITUPPOBO EBPO HAMA J1a Ce
pasnu4aBar OT ChIECTBYBAIIUTE SICKTPOHHU CHCTEMU 32 He3a0aBHU TUIAIIAHNS.

OdaiiH miamaHusaTa ¢ UPPOBO €BpO ca He3abaBHU MPEBOJH, KOMUTO MOraT Jia C€ M3BBpIIBAT 0Oe3
HHTEPHET BPh3Ka, aKo MMa (hru3ndecka OIM30CT MKy YCTPOMCTBATA HA TIaTela U MOAyJaTelis, KakTo
¢ TpH TUTalaHusTa B Opoil B MoMeHTa. [ToTpeOuTenuTe 11e MoraT aa ChXpaHsBaT HH(POBO €BPO B
CBOHUTE ycTpoiicTBa 3a oduiaiiH yrnorpeba ImoJ| onpeielieH JUMHUT, TOYHO KaKTO IO MPaBsT C MApUTEe B
noptdeiinure cu. Oduraiia mamanusaTa ¢ mudpoBo €BpPO IIe ce BATHANPAT Ha MIPUHIIAIIA ,,peer-to-peer
T.C. IUIATEIIBT ¥ MOJIYYATEIIAT I TPOBEPSIBAT AUPEKTHO JATH MPEXBBHPISTHETO HA CTOMHOCT MEX/TY TAX
JEHCTBUTEITHO € OCBINECTBEHO. TakuBa TUIAIIAaHUs OMXa ce W3MOJI3BAIM OCHOBHO 32 MAajKU CYyMH.
[TonoOHO Ha mapuTe B Opoii moapoOHOCTUTE 3a odiaiiH MmalianusaTa B U poBo €Bpo HiIMa J1a ObaaT
BUIMMH HUTO 3a OaHKaTa Ha motpeburenute, HUTO 3a EIB.

Korarto morpedutenute 3apexxaar Wi TErasaT HU(PPOBO €Bpo OT moptdeinuTe cu, Te TpaOBa na ca
CBBP3aHU KbM HUHTEPHET.

Karo mapurte B Opoli TUTHTAIHOTO €BpO Iiie ce emutupa npsko ot EIb u HanmoHa HHUTE HEHTPATHU
Oanku Ha cTpaHute-wieHkd Ha EC u mie mpencraBisBa 3alb/DKEHHE Ha TE3W MHCTUTYNHU. ToBa
03HauaBa, 4e To I1e Ob/le MyOINYHN TTApH WK NTapH Ha eHTpaiHaTa 6anka. L{ndpoBoTo eBpo me nma
CTaTyT Ha 3aKOHHO TUIATEKHO CPEJICTBO, KOETO 03HAYABA, Ue I11e ObJIe JOCTHITHO 32 BCHYKH CBPOTICHCKH
TpaXJaHH W PE3UICHTH W IIe ce IpueMa HaBCSAKbAE B €Bpo3oHaTa. ToBa He ce OTHacs 3a
CHIIECTBYBAIIUTE CICKTPOHHH CPEJICTBA 32 pa3IuialllaHe, IPEA0CTaBIHU OT ThPrOBCKUTE OaHKH.

[ToTpeburenute 1me MoraT ja OTKPHUBAT CMETKA B ITU(POBO €BPO BB BCSKA THPTrOBCKA OaHKa WIIH APYT
JIOCTaBYMK Ha IJIATEKHHU YCIYTH KAaTO IUIATeKHU MHCTUTYITUU U MHCTUTYIINH 32 €IEKTPOHHU Mapu. AKO
MOTPEOUTENINTE HSIMAT CMETKA B ThPIOBCKA OaHKa MJTM HE MCKAT J]a OTKPHUAT CMETKa B IU(POBO €BPO B
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OaHKa WM JIOCTaBYMK Ha IUTATEKHH YCIYTH, TE MOTaT J1a OJI3BAT yCIYTUTE HA AbP)KaBHA MHCTHTYIIHS,
olpeieeHa OT TAXHATa IbpkKaBa-WwIeHKa KaTo TOIICHCKH KJIOH. KimeHTnTe Morar ga CMEHST
JOCTaBYHMKa CH, KOraTo IIOXKEjIasT. B cnyqaf/'l Y€ TCXHUAT MMOCPEAHUK BE€UYC HC € B CbCTOAHHEC Ja UM
OCUTYPH JIOCTBII JI0 TSIXHaTa CMETKa B IHU(PPOBO €BPO, I MMa aBTOMATHYCH MEXaHU3bM, KOWUTO
rapaHTHpa, 9€ Te€ MOraT Ja MOJy4aT JOCTHI JI0 CBOETO HU(POBO €BPO C IMOMOIITA HA APYT YaCTEeH
HIOCPEIHUK.

HudporoTo eBpo 11e Obe JOCTHITHO 3a IUIANAHUS Ype3 OHJIAHH OaHKHUpaHe U 32 MOOWJIHHM ITIalaHus
OHJIaliH W oduiaiiH B Is1ata eBpo3oHa. ToBa OM OHJIO OCOOEHO TOJIE3HO, KATO CE MMAT IPEIBHUI
3aTPYAHEHHTA, C KOMTO MOHAKOTA Ce COTBbCKBAT XOparTa, KOraTto e OMMTBAT JIa M3M0JI3BaT OaHKOBHUTE
CH KapTH B 4yxOuwHa. KimeHTHTe Ije MoraT jJa M3BBPIIBAT IUIAIIAHUS B IM(PPOBO €BPO upe3
cTaHmapTHUsA nHTEp(Eeiic 3a OHIaliH OaHKHpaHe Ha CBOSITA OaHKa WITH JTOCTABYHUK HA TJIATSKHH YCIYTH,
4pe3 CIEIHUATHO MPUIIOKEHUE 3a U(PPOBO €BPO WIIK Upe3 APYTH CPEACTBA KaTO KapTH, U Ja TUIaIaT,
JIOKAaTO TMa3zapyBaT B yeOcaliTOBe 3a €JIeKTPOHHA THPrOBHS, TOYHO KAKTO HPH APYTH €ICKTPOHHH
MapUYHK TPEBOIN M TUIAIAHUSL.

MecraTa ¥ CUTyalluuTe, B KOUTO IMOTPEOUTETUTE e MOTAT Jla IJamaTr ¢ mudpoBOTO €BpO, IIe Ce
yBeNIM4aBaT ¢ BpeMeTo. B nmazeH MoMeHT mu(poBOTO €BpoO Iie Oblie AOCTHITHO 3a BCUYKH OCHOBHH
CUTYyaIllH, CBbP3aHU C IUIANaHus, HAIpIMeEp 3a MPEBOJ Ha mapH (,,0T JUIE HA JIMIe ), 3a TJIallane B
Mara3uHH U PECTOPaHTH, 32 OHJIAIH IJIAIaHUs WU 32 IUIAIAaHUS KbM IbPXKaBHU OpTaHH.

ITpyr MOOMITHUTE TUTAIIIAHUS TIOTPEOUTETUTE IIIe MOTAT Jla M3BBPINBAT WJIH MOJyYaBaT IIIAIaHus dpe3
MOOHMITHUTE TIPUIIOKEHNS Ha CBOMTE JOCTABUMIIM HA TUIATE)KHH YCIYTH, TOYHO KakTo B MomenTa. EITb
MOJKE JIa PEIy J1a MPEJIOKH CICIUATHO MPUIOKEHHE 3a IIU(POBOTO €BPO, KOSTO MOTPEOUTEIUTE J1a
Morar jaa uzbupar na usnomnssar (European Commission, n.d.b).

B MoMeHTa MOTpPEOUTEIUTE PSIIKO MMAT BB3MOXKHOCT Jia M3IOJI3BaT He3a0aBHU ILIAIlaHUS, KOTraTo
IUTalaT B Mara3uHUTE, KOSTO O3Ha4YaBa, Y€ ThPrOBIIMTE HE MOJIyYaBat napute cu BeaHara. Ludposoro
€BpO IIIe TPOMEHH TOBA, Thil KATO BCUYKH TU(POBH TUIAIIIAHUS B €BPO IlIe ObJaT He3a0aBHHU.

EnuHHMAT nakeT OT mpaBmiia, CTaHIAPTH U MPOLELypH, pa3paboTeH U, ako ObJe 0100peH, IPUIIOKEH
3a nu¢poBOTO €BPO, OM 03HAYaBAN, Ye He3a0aBHUTE IUTAINAHMS OMXa MOTJIH J1a ObAaT JOpa3BHUTH, 3a 12
00XBaHAT BCUYKH CTPaHH OT €Bpo30HaTa. ToBa O HAMANMIO 3aBUCHMOCTTA OT YaCTHH HEEBPOIICHCKU
KOMIIaHUH, KOUTO B MOMEHTa JIOMHHHUPAT B ceKkTopa Ha mamanusta (ECB, 2024).

[To06HO HA MAPUYHUTE CPENICTBA CMETKUTE B IIM(POBO €BPO HAMA J]a HOCST JIUXBA T.€. TOTPEOUTETHTE
HE MOTrarT Jia MOJIy4YaBar JIMXBa 110 JICTIO3UTUTE CU B IIU(POBO €BPO.

[lorpeburenure Morar Ja MMaT eIHA WM HIKOJKO CMETKH B IIM(POBO €BPO KATO MPH CMETKUTE B
Thproecku Oanku. IlorpeburesnnTe Morar ChbIO Taka Ja UMAaT ChbBMECTHA CMETKa C JPYro JIUIE
HalpuMep WICH Ha CEeMEHCTBOTO WM POJHHMHA B JOIBIHEHUE KbM HHIUBHUIYaTHUTE CU CMETKU B
uudpoBo espo. [lorpedutenure me Morar Aa MPOMEHAT Oposl HA CMETKHUTE CU B HU(POBO €BPO, aKO
KeJasT.

Kato mpu mapute B Opoii moTpeOUTENNTE e MOTAT JIa U3II0I3BaT MU(PPOBOTO CH €BPO I10 HAYMHA, 10
Ko#TO pemrat. ChIIeBPEMEHHO, BBIIPEKH Ue IbPIKaBHUTE OPTaHH HE MOTAT J]a MPOTrpaMupaT IU(PPOBOTO
€BpO, XOpaTa II[¢ MOTaT Ja U3BBPIIBAT TEKYIU MPEBOIU U IJIAIAHUS, KAKTO U B MOMEHTA.

[ToTpeburenure me MoraT Aa M3MOA3BAT HU(GPOBOTO €BPO 3a IUTANIAHKS Ha BCIKAaKBa cyMa. Bripekn
TOBa, 3a Ja Ce TapaHTHpa MapuyHata W (pUHAHCOBAaTa CTAOMIHOCT, MOraT Jga ObJaT HalI0KEHU
OTpaHUYEHHS BBPXY CyMara, KOATO MOTpEeOHTENMTe Morar Aa Abp)KaT B HUQPPOBO eBpo. 3a aa ce
rapaHTUpa, dYe THPrOBCKHTE OaHKM M€ TMPOABIDKAT Ja W3MBIHSABAT IIOJIe3HA pOJS BEB
(hyHKIIMOHMPAaHETO Ha MKOHOMHKATa BKJIFOUYHATENHO Ype3 OTIyckaHe Ha kpennutu, E1[b me nma mpaso
Jla ompenensi JTUMUTH 32 JbpkaHe Ha 1udpoBo eBpo. Te3n orpaHnveHus Iie ce XapMOHU3UpPAT Ha
paBHHMINE €BpPO30HAa W 1€ Ca CTPUKTHO NOJYMHEHHW HA TMPHHLOWINA HA MPOMOPIIHOHATHOCT.
3aKOHOATETHOTO TPEIOKEHNE, TIPEACTaBeHO OT EBporeiickata KOMHCHS, YCTaHOBSIBA KOHKPETHH
KPUTEpPUU 32 BB3MOXKHM OTpaHMYCeHUs Ha (YHKUUATa Ha IU(POBOTO €BPO KaTO CPEACTBO 3a
ChXpaHEHHE Ha CTOMHOCTTA KaTO MHANBHUYAJTHU JIUMUTH 32 JbprKaHe.
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B nombinenne EBporeiickata KoMHUCHS 1€ ONMpPEETH JIMMUTH 3a U3MO0I3BAaHETO HAa HU(POBOTO €BPO
oaiiH ¢ men ga orpaHNYU PUCKOBETE OT IpaHe Ha Mapu U (UHAHCUpPAHE HA TEPOPUIBM.

[Momo6HO Ha mapute B Opoll HUPPOBOTO €BPO Ile TONYYH CTATYyT HA 3aKOHHO TJIATEKHO CPENICTBO,
KOETO 03HAa4aBa, 4e ThPrOBIMTE B €BPO30HATA I1I¢ O'BJIAT 33IbJDKCHH J1a IPHEMAT IUTAIAHuUs B IU(PPOBO
€BpO OT MOTPEOUTENHUTE.

Bonpeku ToBa, I1e ce mpuiaraT U3KIIOUEHHUS 3a ThPrOBLUUTE B CUTyallMM, B KOUTO HajlaraHETO Ha
TaKoBa 3aJbDKEHHE OM OHMJIO HEChbpa3MEpHO, HAapUMep OT IVIe[HA TOYKa Ha pPa3XoauTe, KOUTO
THPrOBLMTE U3BBPIIBAT 32 U3TPaXIaHe U NOJIbPXKAaHE Ha IJIaTeXHaTa HHPpacTpyKTypa, HeoOXoaumMa
3a mpueMaHe Ha Turamanus B udpoBo eBpo. [10-KOHKPETHO MUKpONpENnpUsATHATa HIMa Ja ObaaT
3abJDKCHU JIa IpHeMaT IJIallanus B MU(POBO €BPO, OCBEH aKo Bede He MpHeMaT CPaBHUMH HU(PPOBH
CpeZCTBa 3a IUIALIaHe OT MOTPEOUTETUTE KaTo NeOUTHH KapTH.

TeproBuure Ie morat ga oOpaboTBAT TpaH3aKIMH B IHU(PPOBO €BPO KaTo IPYTHTE EJICKTPOHHU
Cpe/CTBa 3a IUTAI[aHe Ype3 CMETKA B IIU(POBO €BPO B OaHKa MM APYT AOCTABYMK Ha IUIATEKHH YCITYTH,
KaKTO U ChC ChOTBETHUTE XapAyepHH U COPTYCPHH KOMIOHEHTH. JIOKOJIKOTO € Bh3MOXKHO, LIEJITa 1I1e
OBJie 1a ce rapaHTUpa, Y€ THPrOBIMTE MOTaT Jla M3II0JI3BaT yCTpOicTBaTa, ¢ KOUTO Bede pasIoiiarar,
3a 00paboTKa Ha YaCTHU H(POBU IIALIAHNS.

EBponeiickata xomucust u EIIb u3Bbpimxa mompobeH aHalW3 Ha MOTEHIMAIHOTO BB3JICHCTBHE Ha
Iu(ppPOBOTO €BPO BBPXY OaHKOBHUs CeKTOp. To3m aHanmM3 MokKas3Ba, 4e caMoO B CIy4dad Ha TOJSIMO
HaMaJicHWE Ha JETO3WTUTE B IMOJ3a HAa IUQPOBOTO €BPO, OAHKUTE MOTaT Ja W3MHUTAT JINKBHIHH
3aTpyZIHEHUsI W TIOBUIICHU pa3xoau 3a (pUHAHCHpaHe, KOETO MOXE Jia JIOBEJE 10 HaMallsBaHEe Ha
MIPENOCTABSIHUTE KPEOUTH B MKOHOMHMKATa. 3a Ja c€ NMPOTHUBOAEHCTBA Ha MOTCHIMATHUTE PUCKOBE,
MPEUIOKEHUETO 3a PEerjiaMeHT OTHOCHO uu¢poBoTo eBpo mnpexoctaBs Ha EIb onpenenenu
WHCTPYMEHTH KaTO JTUMHTH 32 JbpiKaHe, ¢ KOUTO Jia OrpaHr4H QYHKIUATA HA TUPPOBOTO €BPO KATO
CPEJICTBO 3a ChXpaHsBaHE Ha cTOoWHOCTTA, ako EIlb mperenu, de ToBa € HEOOXOAMMO 3a 3aluTa Ha
¢uHaHCcOBaTa cTaOMIHOCT. Te3u WHCTPYMEHTH HiAMa Ja OTpaHMYaBAT €XKEIHEBHUTE IJIAIAHWUS Ha
NOTPEOUTENNTE, KATO CHIIEBPEMEHHO IIe CMEKYAT BH3JCHCTBUETO BHPXY OaHKHTE M MKOHOMHKATA
kato 110 (European Commission, n.d.b).

Jlokato Obae MPHETO OKOHYATEIHOTO 3aKOHOJATENICTBO, EBpocucTeMara mpezjara MOJET 3a
KOMTIICHCAIMH, KOWTO OU Ch311aT CITPABETUBH MKOHOMUYCCKH CTUMYJTH 3@ JOCTABYMIINTE HA MIATSIKHU
YCIYTH KaTo OaHKUTE J]a ToeMaT OIIePaTUBHUTE Pa3X0I1 3a pa3npocTpaHeHHe Ha UPPOBOTO €BPO.

Karo mpum pnpyrure miuaTeXHH CHUCTEMH B MOMEHTA JIOCTABUUIIUTE HA IUIATS)KHU YCIYTH,
pasnpocTpaHsBaIy MU(POBOTO €BPO, III¢ MOTAT JIa HAYUCIISABAT TAKCH HA ThPTOBIUTE 32 TE3H YCIIyTH.
OmnpeesiHETO Ha [IEHUTE 32 THPTOBIUTE U JIOCTABYMIINTE Ha TUIATEXKHHU YCIYTH Iie Obje 0OeKT Ha
orpaHUueHMe, KakTo € MpeUIoKeHO OT EBporneiickata KOMUCHS B 3aKOHO/IATEITHOTO MPEJIOKEHIE 32
r(pOBOTO EBPO.

KaTo mpu mpou3BoICTBOTO M eMHUTHpaHETO Ha OaHKHOTH EBpocucTemara mie rmoeme pasxoaure 3a
Ch3J1aBaHETO Ha CXeMa U HHPpacTpyKTypa 3a nudpoBoTo eBpo. EBpocucremara mme ce ctpemu 1a cBezie
JO MHHHAMYM JONBJIHUTEIHUTE WHBECTUIHOHHM PA3XOAM 3a IOCPEIHUIINTE, KaTo M3MOI3Ba
MaKCHUMaJHO chllecTByBamaTta nappactpykrypa (ECB, 2024).

dusnueckure aUNa, GUPMU U ABPKAaBHU MHCTUTYLMM, HAaMHUpAIld CE€ B €BPO30HATa, 1€ MOTraT 1a
IUIalIaT ¢ UQPOBO €BPO WM JIa U3Mpanar HuQpoBo eBpO U3BBH €BPO30HATA B CIyYauTe, KOTaTo:

- IOJTyYaTEeJINTE Ha CPEJICTBA, HAMUPAIIHM CE U3BBH €BPO30HATA, UMAT CMETKA B IU(POBO €BPO U MOTAT
na 00paboTBAT TpaH3aKIHK B IU(PPOBO €BPO MITH

- TC€ H3MOJ3BAT MCKAYBAJIYTHH IUIAlaHUA, IPU KOUTO HIIPATCHOTO OT TIAX I_II/I(I)pOBO €BpO C€
KOHBCpPTHUpA B MCCTHA BaIyTa, KOraTo IIalllaHeTO AOCTUTHE NOJJYYaTCIUTE HA CPCACTBAaTa, HAMUPpAIl
C€ U3BBH €BPO30HATA. ToBa mie 6’BI[C TIOJIC3HO 3a TYPUCTH, KOUTO IMOCCIIAaBaT CTpaHa U3BbH €BpPO30HATA.

MexnyBanyTHHUTE IDIAAHN C IEHTPATHA OAaHKW Ha TPETH CTPAHH HAIIPUMeEp ca TUTamaHus B Tu(poBo
€BpO cpelly Apyra qudpoBa BalyTa Ha HEHTpaJIHa OaHKa.
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dusnyeckute nuna, GUPMUA U IbPKABHH OPraHU, KOMTO MpPeOMBaBAT WM Ca ChC CENAIHIIC W3BBH
€BpO30HATA, MOT'aT JIa MOJIy4yaT JOCTBII 0 HHU(POBOTO €BPO, KATO CH OTKPHUST CMETKH B IIH(POBO €BPO
IIpy JOCTaBUMUIIM Ha IUIATC)KHU YCIYTU, KOUTO Ca CbC CCAAIMIIC WM U3BbPIIBAT [[CI\/'IHOCT B CTpaHa-
4jgeHKka Ha EBpOMEicKOTO MKOHOMHYECKO CIIOpa3yMEHHE WM B TpeTa CTpaHa, IPH YCIOBHE Y€ €
CKITIOUCHO TIPEIBAPUTEIHO criopasymeHne Mexay EC u TpeTuTe CTpaHu W/ MM CIIOPa3yMEHUS MEXKIY
ELlb v HaIMOHAIHUTE IIEHTPAIHU OaHKU HA CTPAHUTE-UWICHKH U3BBH €BPO30HATA M HA TPETUTE CTPAHU
(European Commission, n.d.b).

MexaHu3bM Ha OCHIIECTBABAHE HA IVIALAHUA ¢ UM POBO eBpoO

[IwpBara cThIKa MPU U3BBPIIBAHE HA TUTAIIAHKS C IU(PPOBO €BPO Iie OBbJC Ja ce Ch3ae NopTdei ¢
QG poBO eBPO Upe3 OaHKa WITH MOMIEHCKH KIIOH.

Crien kaTo ce ch3/1aj1e TopTQeist ¢ TUPPOBO €BPO, TOTPEOUTEIUTE MOTAT Ja BHACST IapH B HETO Ype3
CBBbp3aHa 0aHKOBAa CMETKA, WJIM KaToO JCMO3upar mnapu B Opoil. ToraBa moTpeOUTEIUTE IIe MOTaT aa
3aMoYHAT Ja W3BBPINBAT IUIAIAHNS, U3II0J3BalKK IU(POBOTO €BPO B mopTdeiiia cu.

Koraro nosmyuaBaTt mapu B uu¢poBO €Bpo, MOTPEOUTENNUTE L€ TH ChXPAHSABAT B CBOSI MOPTQENT C
1(POBO €BPO IO OIPENENICH JIUMUT WIH 1€ TH Aeno3upaT B OaHKoBaTa cu cMeTKa. [loTpeburenure
MOrar Jia HarpassIT TOBa PbYHO WM Jia ro HacTposT aBToMaTnyHo (ECB, n.d.).

IIpaBHa pamMKa Ha BbBeXKIAHETO HA HU(PPOBOTO €BPO

PernmaMeHThT 3a 1IUGPOBOTO €BPO IIE YPEIU Ch3IaBaHETO Ha HU(POBOTO €BPO KaTo HOBa (hopMa Ha
napu Ha IEHTpaliHaTa OaHKa, IIe peryjupa HETOBUTE OCHOBHHM €JIEMEHTH U IIe IPeJOCTaBH
BB3MOXHOCT, HO HE U 3aab/bkenue, Ha ELIb na emutupa nudposo espo. ELLD mie B3eme perienue qanu
Jia MycHe B oOpatenre nu)poBOTO €BPO B CHOTBETCTBUE C MAHJATa M 33J]a4UTE CH.

[IpemiokeHreTo 3a perJiaMeHT OTHOCHO HU(POBOTO €Bpo, ako Oble mpueto oT EBpomeiickus
napnameHT 1 ChbBeTa, 1Ie BbBee MU(POBOTO €BPO U I ONMpeaear HEeOOXOANMHTE IMPaBUIIa 32 HETO
IIO-CITEI[UAITHO TI0 OTHOIICHUE Ha HETOBHS CTATyT Ha 3aKOHHO IJIATEKHO CPEICTBO, 3aIINTa HA TUYHHUTE
JaHHU, OopOa ¢ MpaHeTo Ha MapH, pas3lpocTpaHeHue, yrnorpeda (OrpaHUYEHUs 3a U3IMOI3BAHETO MY
KaTo CPEJCTBO 3a ChbXpaHEHNE Ha CTOMHOCTTA M YCIIOBHUS 3a HEroBara yrnoTpeda u3BbH €BPO30HATA) U
OCHOBHU TEXHHUYECKHU XapaKTepUCTUKHU. OCHOBHUTE TEXHUICCKH XapaKTCPUCTUKH BKIIFOYBAT TJIABHUTE
(YHKIIMOHATHOCTH Ha IIU(POBOTO €BPO - 0IIaiiH, OHJIANH U YCIOBHH TUIAIIAHUSL.

CoritacHo Periamenra 3a mudposoro espo ELIb Moxe ga mpuema AeTaliHM MEPKH, MpaBHIIa H
CTaHJApTU B CHOTBETCTBHUE CHC CBOMTE MPABOMOILIUS BKIIOUUTEIHO C LIET J1a OCUTYPHU TIAAKOTO U
e(eKTUBHO (PYHKIIMOHMPAHE Ha TUIATEXKHATA CHCTEMa 3a U(POBO €BPO B CHOTBETCTBUE C WiEH 22 OT
VYcraga cu.

ELIb me otroBaps 3a Ch3IaBaHETO W IMPOCKTUPAHETO HA LU(PPOBOTO €BPO B CHOTBETCTBHE C
H3MCKBaHUATA, onpeaeieHd B Pernamenta 3a mudposoto eBpo (European Commission, n.d.b).

IIpennMcTBa OT BbBeKIaHETO HA HM(POBO eBPO

HudposoTto eBpo me ObJe BbBEACHO MPEAM BCHYKO 32 W3MOJI3BaHE OT PE3UICHTUTE M (PUPMHTE B
eBpo3oHaTa M eBeHTyanHo B uenus EC. Bomopeku ToBa, u3mon3BaHeTo Ha HHUGPOBO €BpO B
MEXIyHapOIHUTE pas3IUlalllaHus Ha OPeOHO MOXeE J1a JOHEece IOJI3U 332 €BPO30HATa W/WIN APYTH
MKOHOMUKHM TI0 OTHOUIEHHE Ha THPIrOBUATA W MAapHUYHUTE MPEBOAM, KATO YJIECHH TpaHCTPaHUYHHUTE
TUTalIaHus U3BBH €BpO30HaTa. ToBa OT CBOS cTpaHa OM JOBEJO 10 KOHKPETHH MOJI3H KaTo yJeCHsBaHEe
Ha ThPrOBCKUTE OTHOILICHUS M HAMAJISIBAHE HAa BAIyTHUTE PUCKOBE.

HudpoBoTo eBpo O MOTIO Aa 3aciiv KOHKYPEHIMATA W WHOBAIMWTE Ha E€BPOMEWCKUS Ta3ap 3a
IUTalaHusl Ha JOpeOHO, KaTo yJIECHW pa3pabOTBaHETO HAa IMBJIHA TaMa OT PEIICHHS 3a KpaH!
MOTpEOUTENN B IIaTa €BPO30HA, M KaTo moakpenu mudposure (uHaHCOBH yciuyrd. Hampumep
YCIIOBHUTE IUIAIIAHUS, KOUTO TMPEJCTABISIBAT BH3MOXKHOCTTA JIa C€ J1aJie YKa3aHWe 3a aBTOMATHIHO
TUTAaHe TIPY M3ITBIHCHHUE Ha MPEIBAPUTEIHO OMPESIICHN YCIIOBUS, ChIO0 OMXa MOTJIM Jla HachpYat
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PAa3BUTUCTO HAa MHOBATUBHU YCIIYT'U B CCKTOpPA B EC, OCHOBAaHH Ha I_II/I(I)pOBOTO €BpO, KaTO JOITBJIHCHUEC
KbM YaCTHUTC IUIATCIKHU PCHICHUS.

HudpoBoTo €Bpo MOXKe Ja CIyKH KaTo Pe3epBHA WM JONBIHHUTENHA BB3MOXKHOCT B KPU3UCHH
CUTYyalllH, WM KOraTo IpH YaCTHUTE CPECTBA 3a IUIAllaHe Bb3HUKHAT onepaTuBHU npobnemu. Tosa
Ou 3acHIIMIIO OTlepaTUBHATA YCTOMYMBOCT Ha MKOHOMHUKaTa Ha EC.

Odnaiin 1ppoBOTO €BPO OU MOTJIO CHIIIO TaKa J1a MOBHIIH yCTOWYNBOCTTA HA €BPOIeiicKaTa IIaTexHa
cHcTeMa, KaTo rapaHTUpa HeMPEKbCHATOTO W3BBPIIBaHE Ha OQIIAiiH MaliaHus ¢ MyOJIMYHH CPE/ICTBA
TIpY CIIUpaHe Ha HHTEpHET Bph3kara (European Commission, n.d.b).

ChI10 Taka HUPPOBOTO EBPO 1€ 3aCHIN CTpaTernieckaTa aBTOHOMHOCT U MAPUYHUSI CYyBEPEHUTET Ha
€BpO30HATa, KaTo IMOBUIIM €(EeKTHBHOCTTa Ha €BpOIeiickaTa IUIaTeXKHA EKOCHCTeMa KaTo IO,
HAChbpYM MHOBALMUTE M yBEIMYU HEHHATa yCTOMYMBOCT HA BB3MOXKHHM KHOEpaTaku MM TEXHUYECKU
po0JIeMHy KaTo MPeKbCBaHUs Ha enekTpo3axpanBanero (ECB, 2024).

BbBexaaHe Ha HM(POBU BATYTH OT APYTH HEHTPATHH OaHKH

MHoro 1neHTparHu OaHKH 10 [EJHs CBAT 3all0YHaxXa MPOyYBaHUS OTHOCHO €BEHTYaITHOTO BhBEXKIAHE
Ha mudpou BanyTd Ha neHTpasHuTe OaHku (CBDCs). Te mpoBexaaT W3CACIBAHUSA W MUIOTHH
porpamu, 3a Jia Ipoydar MOTSHIMATHUTE O3 U TOCICIUIH, 0J00HO Ha TOBa, KOETO MPaBH B
momenTa ELB.

B pasBuTuTe cTpaHu Ta3u MOTUBAIUS MPOU3THYA MPEAUMHO OT HAMAJISBAIIOTO U3IOJI3BaHE HA MapH B
Opoil 1 HEOOXOIUMOCTTa Jla ce TPEAJIOKH EIIEKTPOHHA alTepHATHBA 3a IUIAIIAHUS C ITyOJMYHH
cpenctBa. B mo-cmabo pa3BUTHTE CTpaHU aKIEHTHT CE€ MOCTaBi BBHPXY 3aciiiBaHe Ha (prHAHCOBaTa
WHTETpaIys U oJo0psiBaHe HA CHCTEMAaTa 3a pa3IuialllaHus Ha IpeOHO.

B pamkure na EC [lIBenns 3anmo4ynHa npoy4saHe Ha Bb3MOKHOCTTA 32 BbBEXKJaHE Ha eIEKTPOHHA KPOHa.

Uzppn EC BenukoOpurtanusi mpoBexia KOHCYJITAIIMK W 3all0OYHA TPOYYBAHE 32 BHBEIKIAHETO HA
JUTUTAHA Iupa o100HO Ha TexHudeckuTe npoyusanus Ha ELLD 3a BbBe:xqaHeTo Ha TUTUTAITHO €BPO.

N3BwH EBpona KuTaii Beue mycHa B oOpaliieHue AuruTaneH oaH. [{uppoBusT roaH Beue ¢ JOCTHIICH 3a
IJIAIlaHWsl B HapacTBaml Opod pEerHOHM M ymoTpebara My ce yIIeCHSBa OT TOJEMHUTE OaHKH H
JOCTaBUHIM Ha TuTaTekHU yeryrd. CAILl mpoyduBaT Bb3MOKHOCTTA 3@ BHBEXKIaHE HA TUTUTAJICH 10J1ap,
HO BC€ OIIIC HE ca B3eJH pelleHue nanu ToBa ¢ Heooxoaumo (European Commission, n.d.b).

3akJjaroueHue

MHOro neHTpalHu OaHKH MO CBETa B MOMEHTA MPOYYBAT Bh3MOXKHOCTTA 32 EMUTHPaHE HA IUPPOBU
BAIYyTH Ha IEHTpATHUTE OAHKU U Ce yBEIMYaBa OpOST HA CTPAHUTE, KOMTO BEUe EMHUTHPAT TaAKHUBA
Baiytu (European Commission, n.d.b).

Karo ce uma mpenBun, ue Ipyrd ObpKaBu pa3pabOTBaT CBOM COOCTBEHH JTUTHUTAIHU BAIYTH U CE
yBeJNIMYaBa MOMYJSPHOCTTA HA KPUNTOBAIYTUTE, OT IJIeJHA TOYKA HA MMAPUYHUS CYyBEPCHUTET
Ch3/IaBAaHETO Ha JIMTHUTAJHA BEPCUs Ha €BpPOTO MpHI00MBa Bce mo-rossiMo 3HadeHue (European
Commission, n.d.b).

Cra0WIHUTE KPUIITOBATYTA W JPYTU KPUNTOAKTUBH, KOMTO HE Ca JCHOMUHHUDPAHU B €BPO, aKO Ce
M3IION3BAT IUPOKO 3a IJIANAHWS, MOTaT Ja 3acTpallaT CTaOMIHOCTTA Ha MapuyHaTa CHCTeMa Ha
eBpo3oHaTta. [1o Ta3u npuyrHA € BAXKHO JIa ce Ch3/ajie udposa hopma Ha eBpOTO, 32 Jia Ce FapaHTHa,
4e rpaXIaHuTe, PUPMUTE U IbPHKABHUTEC UHCTUTYIIUH MPOIBIKABAT JIa UMAT JOCTHI 0 MyOJIMYHA
(hopMa Ha mapu B €BPO, KOSATO € JOCTHITHA M CE MIPHEMa HABCIKBJIE B €BPO30HATA M IO BCIKO BpEME.
[udpoBoTO €BpO CHIO TAKA ¢ YICCHH TUIAIIAHUITA HA TEPUTOPHUATA Ha eBpo3oHaTa. To e 03BN
Ha TIOTPEOUTEITUTE JIa IUIAINAT U JIa TPEBEXK AT AP C BUCOKA CTETICH Ha 3all[iTa Ha JIMYHUTE TaHHU U
3a pa3auKa OT MHOTO JIPYTH PEIISHUS 3a AUTUTAIIHY TUIAIIaHus JOopu 0e3 UHTepHEeT Bpb3ka (European
Commission, n.d.b).
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Axo Obze mpHeTo, 3aKOHONATETHOTO NpeAsioKeHue, NpeAcTaBeHo OT EBpomeiickata komucus, Iie
peryianpa OCHOBHHUTE €JleMEeHTH Ha uu¢poBoTo eBpo. Ciex mpueMaHEeTO Ha NPEATIOKECHUETO 3a
PernamenT otHOocHO 1MpoBOTO €Bpo oT EBpomneiickus napnament u Coeera, ELIb TpsOBa na B3eme
OKOHYAaTEJIHOTO PELICHHEe OTHOCHO EMUTHPAaHETO Ha 1dpoBo eBpo. Ilyckanero Ha LuppPOBOTO €BPO B
oOpalieHue MOKe 1a OTHEME OLIe HAKOJKO roauHu. [lorpedutenure me momyyaBat HUQPOBO €BPO OT
CBOUTE TBHPrOBCKM OaHKM WM JOCTaBYMIM Ha TUIATEKHH YCIYTH, MJIM OT MyOJUYHU OpraHH,
OIIpeZIeIeHH OT AbP:KaBUTE-WICHKH, B 3aMsIHA Ha JAEMO3UTH WK eBpo B Opoil. [ludposoTo eBpo e ce
emurtupa ot ELIb 1 HanmoHamHuTe EHTpaIHu OaHKHM Ha CTPaHUTE-4JICHKH Ha €BPO30HATA.

3aKOHOATEIHOTO MPEJIOKEHNE OTHOCHO 3aKOHHOTO IIJIATEKHO CPEJICTBO 1€ FAPAHTUPA, Y€ EBPOTO B
Opoil 1me NpoABIKU Ja ObJe MMPOKO NMPHUEMaHO 3a IUIAIAHUS U JIECHO JIOCTBIIHO 3a TPakJaHUTE,
(hvpmu 1 IHpKaBHUTE HHCTUTYIIUH B Is1aTa eBpo3oHa (European Commission, n.d.b).

[MoTpebutenute, GUPMUTE U TbPKABHUTE OPTaHU IIe MOTaT Ja M3BBPILIBAT U MOJTydYaBaT IUIALIAHHS
J0pPHU B OTHAJICUCHU paﬁOHI/I C HCHaJIC)KAHAa UHTCPHET BPBH3Ka U B cnyqaﬁ Ha JIMTICa Ha KOMYHHUKallUOHHN
MPEKH WM eHepruiiHa nHppacTpyktypa. ChII0 Taka B €KEJTHEBHH CHTYallMH Xopara OMxa MOTJIH Ja
ce BB3MONI3BAT OT IH(POBOTO €BPO, JOCTBHITHO O(IaifH, KOraTo IUlamar B CUTyaluH, B KOUTO HE ca
cBbp3anu ¢ uaTepHeT (European Commission, n.d.b).

Pasmnanianusara ¢ AMUCUTAIHO €BPO IIe OBJAT CUTYPHH M He3a0aBHHU, KaKTO BbB (M3UYCCKUTE U B
OHJIAliH MarasuHUTE, Taka U Mexay ¢uszndecku suna (ECB, n.d.).
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MOJAEJIN U CTPATEI'NA 3A TUTUTAJTHA TPAHC®OPMAILIUA:
HOBOTO HOPMAJIHO

MODELS AND STRATEGIES FOR DIGITAL TRANSFORMATION: THE NEW
NORMAL

Cgetia IIeHOBa1

email: svetla.tsenova@unwe. bgl

AOcTpakT

JururanuzanusaTa € BaKHa TeMa 32 KOMIIAHUUTE BB BCUUKH OTPACIIM HAa UKOHOMUKaTa. CbBKYITHOCTTA
OT JUTHTAJHH PEIICHUS CE CUMTA 33 YETBBPTH KOJOCAIEH €Tall OT TEXHOJIOTHYHATA U HKOHOMHYECKa
EBOJIIOIHS Ha YOBEUECTBOTO, KOSTO Kacae Mo-100pH MOAX0/U 3a OopaBeHe C HApacTBAIIUTE MOTOLHU OT
nHpopmanus. ChIIECTBEH €EMEHT OT Ta3u TpaHchopmanus € u3KyctBeHuT uarenekt (UN), xoiito e
TSICHO CBBP3aH C IIeJIeHacoYeHaTa 00paboTKa Ha TOJIEMH MacHBU OT Pa3HOPOJHH JAHHH, U3MI0JI3BAHETO
Ha YCHBBPIICHCTBAHM KOMIIOTHPHH AITOPUTMH M OCHOBaHAa Ha JaHHH B3aWMOBpPB3Ka MEXIY
yCcTpoiicTBa u xopa. Llenta Ha HacTodAIIaTa CTATUS € a) J]a aHAIM3HMpa aKTyaTHU MOJIEIH U CTPaTeruu
Ha AWTUTIHU THOHEPH, 0) a WIICTpHUpa TAXHOTO NPUIOKEHHE U e(PEeKTH BBPXY KIIOYOBU OTPACIH U
B) Jla ouepTae_MpenopbKy 3a MpakTUYecka paMKa 3a CUCTEMHO U TPaiiHO BHEAPSBaHE M OT OTPACIH —
OUTUTATHU TIOCNIeNoBaTeny. Pe3ynaTarute OT aHanM3a Ha CHENUalW3dpaHara JuTepaTypa u
MPAaKTUYECKU Ka3yCH KbM MOMEHTa IOKa3BaT, ye yCTOHYMBaTa TpaHc(opManys MOXKe J1a yCIee caMmo
aKO TEeXHOJIOTHHTE, CTPATETUATA U KYJTypaTa ce TPETUPAT KaTo «MPUueOucmeo om pagHoCHouHU
usmepenuny. Ta3u B3aMMOCBBP3aHOCT HAMHUPA U3Pa3 B PEAXIA MOJICNIN 32 TUTUTAIHA 3PSUIOCT.

Abstract

Digitalization is a critical topic for companies across all sectors of the economy. The collective
advancement of digital solutions is considered the fourth major stage in the technological and economic
evolution of humanity, addressing the need for improved approaches to managing ever-growing
information flows. A key element of this transformation is Artificial Intelligence (Al), which is closely
linked to the targeted processing of large volumes of heterogeneous data, the use of advanced
computational algorithms, and data-driven interactions between devices and people. The aim of this
paper is to: (a) analyze current models and strategies employed by digital pioneers; (b) illustrate their
application and impact across key industries; and (c) outline recommendations for a practical
framework supporting systematic and sustainable implementation in industries that are digital
followers. The results of the analysis of specialized literature and practical case studies indicate that
sustainable transformation can succeed only when technology, strategy, and culture are treated as a
“trinity of equally important dimensions.” This interdependence is reflected in a number of established
digital maturity models.

KarouoBn gymm: JlururanHa TtpaHcopmanusi, JurutamHu cTpaTterud, JUTHUTATHO-OpPUEHTHpaHa
KyJITypa, MoJienu Ha quruTaina 3psaiocT, Tpancdopmanus Ha Ou3Hec MoaenH, Jlururainna mapagurma

JEL: 030, 032, 033, M14, M15, M16, M21, L21, L86, D83, Q01, Q56

BLBeaenue

Jururanaara TpanchopMalds OIMUCBa IBJIOOKATAa WHTETPAIldsS Ha JUTHTATHUTE TEXHOJIOTHH
BbB BCUYKHM 00JaCTH Ha OpraHM3anuAra. Ts HE caMO MPOMEHS npoyecume u CmMpPyKmypume, HO U

! PesloBeH JIOKTOPAHT M XOHOPYBaH MPENo/IaBaTeN B KaTepa ,,Yupasienue Ha YHCC, email: svetla.tsenova@unwe.bg
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npeneguHupa OuzHec Mmoldenume, CH3IABAHETO HA CHIOUHOCIH U 63AUMOOMHOWIEHUAMA C
Kauenmume u ocmananume 3aunmepecosanu cmpanu (Vaska et al., 2021). Cropex npoyuBaHe Ha
cucanne ,,MIT Sloan Management Review*, 90% oOT aHKeTUpaHUTE MCHHJDKBPH OYAKBAT
OUTHTaIM3anKsITa Ja Urpae OCHOBHA WIIM MHOTO BaykKHA poJis 3a TsxHaTa kommanus (Kane et al., 2016).
Bcenencreue Ha mangemusita or COVID-19 u Bp3xona Ha m3kyctBenus uHTenekt (M), obmaunnTe
M3YHMCIIEHUS U aHaJ3a Ha TOJIEMHU JJaHHM, MHTETpalysaTa Ha JaHHU ce MpeBpbhIIa OT IPocTo ,,Mo/1a* B
cTparernyecka HeoOX0MMOCT 3a oueisaBaHe. [IponechT Ha qururanHata tpancdopmartus (IT) okazea
3HauuTenHo BB3AekcTBHE (Schwer et al. 2018) BbpXy HauWHA, 1O KOWTO OPraHMU3ANNNTE
(yHKIMOHUpAT, TIEAaT KbM OBJCIIETO M ce pa3BuBaT ycToiHumBo. Edektute mo nuHHA Ha
JUTUTanHaTa TpaHcopMalms ce cMATaT 3a CpaBHHMHU C BB3HUKHAJIUTE IO BpeMe Ha MbpBara
uHIycTpuanHa pesosronus (Westerman, Bonnet 1 McAfee 2014).

Hper.ﬂe)] Ha aKTya/IHaTa clienquajiu3vupaHa Jimrepatypa

AkaneMUYHHAT Ae0aT OTHOCHO AWTHTANIHATa TpaHC(HOpMALUs Ce 3acHiIBa 3HAYUTEIHO Mpe3
nocnenaure roguad. OT eana crpana, Buan (2019) onpenens «aurutaiHata TpaHCHOpMAIU» KaTo
,IIPOLIEC, KOWTO MMa 3a Lell Aa MoJo0pu AajeH CTOMAaHCKH OOEKT MpH 3a/eicTBaHEe HAa 3HAUYHUTECITHU
MIPOMEHH, BB3JCHCTBAKH BbPXY KOMOWHAIMU OT TEXHUYECKH, COLMAIHA M OHM3HEC MPOMEHJIMBU.
ToBa pa3bupane pasriex/a TuruTanHara tpaacdopmarys He mpocto kato T npoekT, a u Kato coruo-
KyntypHa TpaHcopmanus. Hskonko roxuHu npean Buan aBropckusaT konektuB bxapagBamk, En
Cayu, IlaBny u Benkarpaman (2013) BbBeXIaT KOHLENLUATA 3a AMIMTAJIHA OM3HeC CTpaTerus
(DBS), koATO momgYepTaBa CTpaTeTHYecKaTa HACOUCHOCT W JBJITOCPOYHOTO BB3ICHCTBHE HA
pesyaratute oT udpoBaTa TpaHchopManus BbpXy ObJCIETo Ha OpraHu3anusaTa. BerpocHUTe aBTOpU
3acTaBaT yBEpPEHO 3a]] yOeKICHUETO, Ye JUTHTATHUTE TEXHOJIOTHH CE PEBPBIIAT B HEPA30eHa Yacm
om Kopnopamuenama cmpamezus Y HACbpUaBaT CTpaTernyeckaTa T'bBKABOCT B JIBJITOCPOYHA
nepcrekTuBa. YectbpMmaH, bone n MakAdu (2014) mokassaT olie, 4e YCIEUIHUTE KOMITAHUH 32
JUTUTaIHA TpaHCPOpMAIH ChbUETaBaT ICHA JUIMTAJIHA BU3MS, CHITHO JUAEPCTBO 1 MHBECTHIUHU B
aurutajau pemenus. Keitn u kon. (2015) mpk ycTaHOBSIBAaT, Y€ OpraHU3alMUTE C JAMIHTAIHO
OpHMEHTHPAaHa KyJITypa pearupaT I0-I'bBKaBO Ha Ia3apHUTE IIPOMEHU U BHEAPSIBAT MHOBALUM I10-
0BP30, KOETO ce OTpassBa BbPXY KIIOUOB (pakTop KaTo BpeMeTo 3a JOCTHraHe Ha masapute. Gartner
(2023) mombiBa Ta3uW MEPCIEKTHUBA C EMIIMPUYHU JAHHH OTHOCHO /lucumannama 3psiocm, KOSATO
CIIOpE]] HEro 3aBUCH HE TOJIKOBA OT TeX-MHBECTUIIMUTE KOJKOTO OT ,,[IOATOTBEHOCTTA Ha KyJITypaTa™ 1
L TAIEPCKIS CHHXPOH . M3caenoBatenckust TaaaeM Y opHbp u Barep (2019) pasmupsaBaT To31 moaxom
C paMKara 3a JUHAMMYHH BB3MOKHOCTH, KOSTO OOSCHSBa Kak OpraHu3alMuTe pa3paboTBarT,
HHTETpUpaT B OW3HEC MOJICIMTE CH W INpeKoHurypupar HubpoBU pEIICHHs, 3a Aa Ch3aaBaT
HENpeKbCHATO AUTHTAIHA J0OaBeHa CTOMHOCT 3a KIIMEHTUTE, OOIIECTBOTO M OKOJIHATA Cpefa.

Ioxxoau 3a ynpaspjieHUe HA TUTUTAJIHATA TPaHCcopManus

Hururannara tpanchopmarus (JT) ce cumta 3a LJIOCTEH NPOIEC HA MPOMSHA, KOHTO
WHTETPUpa W W3UCKBA CHHXPOHHU3UpPAHO chyeraHue oOT (1) TexHomormyHu wHOBamu, (2)
OpraHU3alMOHHU MPOMeHH U (3) KynTypHa aganTamnws. YCHENIHOTO NMpeMUHaBaHEe mpe3 IudpoBa
TpaHcpopMmanuss ce OIEeHsIBa HE caMO KaTo KJIFOYOB JBHTaTell Ha KOHKYPEHTOCIIOCOOHOCTTA,
WHOBAIMUTE U U3JPHKIMBOCTTA HA OPTaHU3AIMUTE, HO U KaTo (haKTOp 3a M0-aJICKBAaTeH OTrOBOP Ha
W3MCKBAHMATA HAa OOINECTBOTO 3a CKOJOTUYHOCT, YCTOMYMBOCT, COIMATHOCT M CHIPHUYATHOCT KHM
riobamHaTa eko-cucreMa. B oOmy turaH, MoraT na ObaT M3BEICHHU MPU OCHOBHU HANDPABIEHUA HA
u3Cnedsane Ha OUZUMaiHama mpanchopmayus:

1. Moaeau HA OMTUTAJHA 3PSUIOCT - UBIMON3BAT C€ 32 MAa3apHO MO3ULMOHUpPAHE C JUTUTATHA
MTOATOTBEHOCT ¥ CTPATETHUECKO TUTAHUPaHE.

2. Iloaxonu 3a MHOBALMM M MpeKATUOpPUPAHe HA OU3HEC MOJEJH - aKIEHT BbPXY AUTHUTAITHOTO
MIPENPOCKTHPAHE Ha OPTAHU3AIIMUTE M Ch3AaBaHETO HA AUTHUTATHA CTOHHOCT.
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3. CrparernyecKd M OpraHM3aNUOHHN MOJEIN - POKYC BbPXY Pa3BUBAHET U YTBHPKIABAHETO HA
JUTUTAJIHA KYJITypa, JUTUTAJTHOTO JIUACPCTBO U YIIPABJICHUCTO HA JUTUTAJTHUTE IIPOMCHHU.

4. IInTHA kapTa HAa KarepmaH - KarepMan 1aBa npenucaHue 3a CJIe/IBaHe Ha CJICHATA ITbTHA KapTa
O MBTS HA JTUTUTATHA TPaHCHOPMAIUSI Ha OPraHU3AIMUTE: TUTHTAJH3ANMNS — HHTerpanus —
aBTOMaTu3anusa — aBToHOMHOCT (Kagermann et al., 2018).

Te3u momxoau ce OOMBJIBAT B3aMMHO: JOKATO MoOdeaume 3a yugposa 3psnocm OCHUTYPSIBAT
OpHUEHTalMs, 00HO8A6AHEMO Ha Ou3nec Mooeiume OCUTYpSIBAT ChILIECTBEHAaTa HAcoKa, a
OpeaHu3ayUoHHUmMe Modeu TApaHTUPAT, Ye IpoMsIHaTa € ycToiunBo 3akoTeHa (Teichert, 2019; Cosa,
2024).

BHenpsBaneTo Ha cmpamezuu 3a  0eyeHmMpPAIUUPAHO  YRPAGEHUe HA  OuUZUMANHAMA
mpancgopmayus ce TOAKpENs BCE IOBEYE OT HMHTETPUPAHU COPTYepHH TUIATPOPMH, KOHUTO
OIIPOCTSIBAT IUIAHUPAHETO, BHEIPSIBAHETO M MOHUTOPHHTA.

Tabnuya 1: Uncmpymenmu u niam@opmu 8 NOOKpena Ha OUSUMmaiHama mpancpopmayus

KATETOPHSI HA HTHCTPYMEHTA m NPHJIOKEHUE

Deloitte DigitalMaturity ™, OueHKka HAa ChCTOAHHETO Ha  TpaHcOPMALMATA,
Ouenka Ha ANTHTAJIHATA 3PHIAOCT .
SAP Digital Transformation Navigator ~ W3BCKIAHC Ha MPCTIOPBKH 32 JICHCTBHC
I'bBKaBO YIPABICHHE HA noprdonno,
‘Yupas/iene HA NPOMEHH H POEKTH Jlupa, Acana, Monday.com
NPHOPHTHIHPAHE, NPO3PAUHOCT
Microsoft Fabric, Google  Cloud LlenTpanno chxpaneHHe H aHATH3 HA JaHHH, OCHOBA 3a

Tlnardopmu 3a JTaHHU H AHATH3H .
BigQuery, Snowflake pemeHHA, OCHOBAHHN HA JaHHH

. TToBumena e(pemusuocr, JUTrHTAIH3aMSa Ha
ABToMaTH3auusA HA Gu3Hec mponecute  UiPath, Power Automate, Camunda
NPOLECHTE
HHCTpyMeHTH 32 HHOBALIHH H . . ) HacbpuapaHe Ha I'bBKABH H CBBMECTHH METOIH Ha
Miro, Notion, SharePoint, Slack
ChTPYIHHYECTBO pabora
OCP]I'y]JSIBaHe Ha 3allHTa Ha [[AHHHTE U CbOTBETCTBHE

KubepcnrypHocT M ¢HOTBETCTBHE IBM Guardium, Microsoft Purview
o BpeMe Ha TpaHc(hopMarus

TakvBa MHCTPYMEHTH He ca camoliel. Te cieqBa 1a ObIaT BrpaJicHH B CTPATerH4ecKd MO
HA JUTUTAJIHO yNpaBJieHHe B ChbYeTaHHEe C BUCOKA JUTMTATHA KOMIIETEHTHOCT, 32 /1a TIOCTUTHAT
IBITOCPOYCH €(PEeKT W Ja CHITBTCTBAT NpEeXoJa Ha TEXHOJIOTWYHATA HHOBALUS KBM YCIICIICH W
YCTOMYMB OM3HEC MOJICT B CHHXPOH C JIMTHTAIHATA OU3HEC CTpATerusl Ha OpraHu3aIusiITa.

OT TEeXHOJOrMYHA MHOBAIIMA KHLM OU3HEC MoJeJl

Jururannara Tpancgopmanys ocTaBs CBETa HaIPEK U TO 3aJIMBa C BCE MO-HOBH (popmaTu Ha
OM3HEC MOJIENIM, KOUTO TIOCTABAT aIallTAIMATA Ha YOBEIIKUS BUJI TIPEJl OTPOMHH TPEIN3BUKATEIICTBA
3a ajamnTais KbM JUruTagHa paboTHa M kuTeiicka cpema (Brynjolfsson & McAfee, 2014)I1o
OTHOIIICHUE Ha HOBU OM3HEC MOJIENU Ce OYaKBa Te Ja ObJaT HACOYHHW KbM . aBTOHOMHH Al areHTH,
KOUTO Ja MOTraT Jia TUIaHUpAT M MpeAlpHeMar JCWUCTBUS 3a IMOCTHUraHe Ha ICJIM, MOCTaBEHH OT
yOpaBlIeHCKUTE Kanpu w/min npeanpuemadn. Odopms ce BupTyanHa paOOTHa CHiIa OT areHTH 3a
MOJIMTOMAaraHe Ha eKCIICPTHUTE KaJIpU U TIOBUIIIABAHE HA TAXHATA €PeKTUBHOCT. [IpeIn3BUKaTEICTBOTO
e mocturaHe Ha 100%-BO CHOTBETCTBHE HAa YOBCIIKHTEC HAMEPCHHS IO BepUrata Ha JIOCTABKU U
M3MTBIHEHHETO OT cTpaHa Ha areHTa (Kaplan & Haenlein, 2019). [Ipyra ouakBana Al wHOBamms ca
mwiardopmute 3a ynpasienue Ha Al. IlpenusBukarencrTBata TyK ca CBbP3aHM C rapaHTHpaHe Ha
OTTOBOPHOTO M3MOI3BaHe Ha Al, pa3scHsBaHETO Ha HauYMHA Ha pa0doTa Ha Al, KAKTO ¥ OCUTYPSIBAHETO
Ha TIPO3pavHOCT MPpH U3rpaxkaaneTo Ha goBepue u oTaeTHOCT (Floridi & Cowls, 2019). IIpeanasBanero
OT Je3nH(pOpMAalUs W 3al(UTa OT KOMIPOMEHTHpAaHE Ha pelyTalHsiTa Ha Mapkara Iie W3UCKBaT
JeicTBus B 00JacTTa Ha KuOep3aiuTaTa, 00OYYeHHUETO W MOBUIIIABAHETO Ha KUOEP-TPaMOTHOCTTa U
pa3BuBaHe Ha qurutaiHu komnereHtHoctH (European Commission, 2024). B xo/1 ca Bb3MOXKHOCTHTE
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Ha TOCTKBAaHTOBATa KpunTorpadus W HEBHAMMATA 3a00WKANAINA WHTCIUTCHTHOCT, CCTECTBEHO
MHTETPUpPaHa B OKOJTHATA Cpefia ¥ TOTPUHACSINA 32 YA0OCTBO U pEATMCTHYHU N3KUBSIBaHUS. ToBa HUBO
Ha WHTETpalysi MEXIY XOpa U HOBU TEXHOJIOTMHU MPaBU Bpb3KaTa ABymnocoyHa. OOEKTUTE HOKJIaaBaT
CBOSITA UICHTHUYHOCT B pPEaIHO BpEME, CBOECTO IOBEICHHE MU CBOMCTBAa Ha OKOJHATa cpena. Tyk
JOCTaBUMIIUTE HA TO3M TUI YCIYTH ILIE CE€ HANOXKH a OTrOBAapAT 3a OTChCTBHE HA MPOIOCKHU IO
OTHOIIICHUE HA MOBEPUTEIIHOCTTA. [IoTpeOUTEenUTE 11Ie € He0OXOAMMO J1a ACAKTHBUPAT €TUKETUTE U Ja
BKJIFOYBAT Pa3/IMYHU HUBA HA MIOBEPUTEIHOCT U AHOHUMHOCT.

EneproedekTHBHHTE W3YHMCICHUS Ca WHOBALUS W TOTEHIMANICH OW3HEC MOJEN, KOWTO IMOBHIIABA
CHOTBETCTBHETO C MEKIYHAPOAHHS PETIIAMEHT 3a BBIJIEPO/ieH oTnedaThk. OT opraHu3aIiuTe IIe ce
W3UCKBA Jla aKkTyaJu3upar oOJlayHaTa CH WHQPACTPYKTypa W Jla MOBHINAT Jeia Ha W3MOJI3BaHe Ha
BBH300HOBSIEMH M3TOYHHIIM Ha eHeprus 3a pabotara Ha cBoute cucremu (NIST, 2023). Xubpuanure
M3YUCICHUS Ca ApPYyra TEXHOJOTHS W OM3HEC BB3MOXKHOCT, KOATO TPEABIDKIA IPOU3BOJCTBOTO HA
ABTOHOMHHM MOJIYyNIH, CTHTAlll JO WHTETpalus Ha YOBEHIKOTO TSIO Karo Ioiardopma.
[Ipenu3BUKaTEICTBOTO TYK Ca MHTETpanusaTa U opkectpauusaTa. Heobxonumo 1me € u Ja ce paboTH ¢
HarJacuTe W W3rpaKAaHe Ha JUTUTATHA HABHIM M TUTHUTATHA I'PaMOTHOCT, KaKTO W MpPOMSHA Ha
BB3NPUATHETO HA JUTHTATHATA HICHTUYHOCT HA YOBEKA U ,,YOBELIKUTE ' CBOWCTBA HA MPOAYKTUTE Ha
W3KYyCTBEHUS MHTENEKT. [IpoCTpaHCTBEHUTE N3YHMCICHUS Ca TEXHOJIOTMYHO PElICHUE ¢ MOTEHIINAN 32
OWM3HEeC MOJIeNl, KOUTO HAJrpaXKJaT MPOCTPAHCTBEHO M BPEMEBO W NPWAaBaT HOBU W3MEpPEHHs Ha
MO3HATHUs Jocera (pU3MYEeCKH CBAT, MPHIArailfiki paslIMpeHa W BuUpTyaiaHa peanHocT. [lommomara
JUCTAaHIIMOHHOTO BUPTYallHO M MAaKCUMAaJIHO pealTICTUIHO B3eMaHe Ha pemenue (Milgram & Kishino,
1994). Hamupa npuiioskeHUe B OTPACd KaTo ThProBus Ha MeOesu, 00JICKIIO U TIP., B UTPOBUS CETMEHT,
KaKTO ¥ B 00JIACTTa HAa MHOBaTUBHOTO 0Opa3oBaHue. B obnacTTa Ha MHOTOQYHKIIMOHAJTHUTE POOOTH,
Karto ¢opMa Ha M3KYCTBEH MHTENIEKT B TECEH CMHCBJ, C€ 3apaxaa ApYyro moje 3a OW3HEeC pacTex.
[Iupoko NpuIoKEeHWEe MOTaT Jia HaMepsIT B TACTPOHOMHUSITA, B 37]paBEONa3BAHETO, B COIIHAITHUTE I
YaCTHH JIOMOBE Ha Bb3PACTHH X0Opa M X0Opa ¢ olpe/ieiieHa cTeneH Ha naBanuaHocT (Sharkey & Sharkey,
2012). Morat ga 3amectBaT Wid na pabotar ¢ xopa. mar BucOok commaneH e(dekT, HO UMa H
OTIpeJIeJICHN €THYHH BBIIPOCH, KOUTO TPEACTON Jla Obaar u3sicHeHu. M He Ha mocieHo MSICTO, KaTo
obemapaiia WHOBAIMS W BB3MOXKHOCT 3a TMpEANpPHEMavyecka AaKTHBHOCT — HEBPOJIOTHYHUTE
MOJOOpEHUs] — TEXHOJIOTHH 32 YCHBBPIICHCTBAaHE HAa KOTHUTHBHHUTE CIOCOOHOCTH, YETSIIN U
Jemudpupamy Mo3byHaTa akTUBHOCT. OCBEH KaTO BB3MOXKHOCT 3a MOJOOpsBaHE HA YOBEILKUTE
YMEHHSI, IEPCOHAIM3UPAHO 00yUeHHe U MOA00peHus B o0acTTa Ha 0€30IacHOCTTa, Ta3U TEXHOJIOTHS
Ou MorJa 1a HaMepH NPUIIOKEHHE 32 TIOJKpena Ha eCTeCTBEHAaTa U3APBKINBOCT Ha HAKOM MpodecuH,
HanpuMmep Jekapu. OTHOBO MNpenu3BUKATENTHO TYK Ca €THYHUTE acleKTH — aBTOHOMHUS,
HENPUKOCHOBEHOCT - W M3rPaXIAaHETO Ha 3aKOHOJATeNTHA OCHOBA, PEIOM C HM3TPaXJaHETO Ha
JIUTUTATHA HABUIM U 33JI0OBOJIMTEITHO HUBO Ha IUrHTaiHa rpaMmoTHOCT (Yuste et al., 2017).

JAuckycus

[IpencraBeHUTEe TEHACHIIMU TOKA3BaT, Y€ NUTHTAIHATA TpaHChOpMAIUsS HE caMO IMOpax/a
TEXHOJIOTMYHU WHOBAIlMW, HO ¥ U3WCKBA JBJIOOKA COLMAIHA M OpPraHW3allMOHHA mpoMsHa. Bce mo-
IIMPOKOTO M3MOJI3BaHE HA aBTOHOMHHU Al areHTH mpoMeHs poJiiTta Ha YOBeKa B PaOOTHUS MPOLIEC: OT
aKTHBEH W3IBIHUTEN KbM OIpenessml Iefu, HabmogaBam U omensBam pesynrature (Kaplan &
Haenlein, 2019). ToBa Bomu n0 QopmuipaHeTo HAa HOBH Npo(ecHOHATHU TPOGWIH, TPH KOUTO
CTPaTerm4ecKOTO MHCIIEHEe, eTHYHATa NpeleHKa W pa3OMpaHeTo Ha CHCTEMUTE Ca KIIOYOBH
KOMITETEHTHOCTH. B CBIIIOTO BpeMe Mpean3BUKaTEICTBO OCTaBa MOCTUTAHETO HA ITBITHO ChOTBETCTBUE
MEX]Ty YOBEUIKUTE HAMEPEHUS U AITOPUTMUYHHUTE ICHCTBUS, 0OCOOCHO B CIIOXKHU M IMHAMUYHU CPEIIH.
Heo6xonumocTTa 0T minatdopMu 3a OTTOBOPHO YIIpaBICHUE Ha U3KYCTBEHHS MHTENEKT CE YCHIIBA OT
PUCKOBETE, CBBP3aHH C HEMPO3PAYHOCT, AITOPUTMHYHU TIpucTpacTus u ne3uHdopmanus (Floridi &
Cowls, 2019). IIpo3payHocTTa U OTYETHOCTTa Ca KPUTHYHH (PAKTOpH 3a M3TpakJaHEe Ha JOBEpHUE
MEXIYy OpraHM3aluuTe, MOTpeOuTenuTe u o0mecTBOTO. ToBa mpeAdmonara He caMo TEXHOJIOTUYHHU
pelIeHusi, HO W PeryjaTopHHA paMKd, KaTo HampuMmep EBpomelickus akT 3a M3KYCTBEHWS HHTEIEKT
(European Commission, 2024), kouto aa rapantupar, dye Al cucremmre padotar Oe3oImacHo,
CHpaBeANIMBO W Mpocienumo. [lapajgenHo ¢ ToBa, cTpeMeXbT KbM €HEeproe()eKTUBHA M XUOPHIHH
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M3YHUCIUTEIHN apXUTEKTYpH MOMYEPTaBa PACTSLIOTO 3HAUYEHHE Ha yCTOWYMBOCTTA B KOHTEKCTa Ha
uudposara Tpanchopmanusi. OpraHu3auuTe ca NPUHYICHHU J1a ChUETaBaT €KOJIOTHYHA OTTOBOPHOCT C
ukoHomuyecka edektuBHOCcT (NIST, 2023). ToBa WU3MCKBAa JBIATOCPOYHM HHBECTHIIMU B
nHppacTpyKTypa, OOy4YeHHE W HOBH HOAXOOUM KBbM CTPAaTETMUECKOTO YIpPaBICHUE Ha
WHPOPMALMOHHUTE pecypcu. TexXHONOrMM KaTro NpOocTpaHCTBeHHUTe u3uncieHust (XR) wu
MHOTO(QYHKIIMOHAIHUTE POOOTH CBUAETENICTBAT, Ye HU(PPOBUTE CHCTEMH HABJIHM3aT BCE MO-IBJIOOKO
BbB (U3UUECKaTa W COLMAIHATA CpelJa Ha 4YoBeka. Makap Ja OTKPHBAT HOBU BB3MOXXHOCTH B
00pa30BaHMETO, 31PABEONA3BAHETO U COLIMATHUTE IPHXKHU, TE MOCTABSIT U €THYHH BBIIPOCH, CBBP3aHH C
ABTOHOMMUSTA, YOBCIIKHTE B3aMMOOTHOIIEHUS W pojsita Ha rpwkarta (Sharkey & Sharkey, 2012).
Oco0CHO YYBCTBHTEIIHM Ca HEBPOTEXHOJIOTHYHUTE TPUIOKEHHS, IO3BOJSIBAIIM  JIHPEKTHO
B3aUMOJICHCTBUE MEKAY MO3bYHATA AKTUBHOCT U LU(PPOBU CUCTEMHU. 1€ MPEAOCTaBAT Bh3MOKHOCTH
3a MomoOpsiBaHE HAa KOTHUTHBHHUTE CIIOCOOHOCTH WIIM 3a IIOANIOMAaraHe Ha XOopa B HAaTOBapEeHHU
npo)eCHOHANHN JIEHHOCTH, HO ChIIEBPEMEHHO TOBAMIaT BBIPOCH 32 JIMYHATA ABTOHOMHUS,
cOoOCTBEHOCTTa BbPXY JaHHUTE U uaeHtuuHoctta (Yuste et al., 2017).

3akjoueHue u MNEPCIIEKTUBUA

B 06001menne Moxe 1a ce 3aKIou, 4€ TEXHOIOTUYHUSAT MPOrpec MOXKe Ja Oblie YCTOWYMB U
OOIIECTBEHO MPUEMJIMB CaMO aKO TEXHOJOIMYHATa MHOBalMs ObJe chUyeTaHa ¢ €THYHA peduiekcus,
SCHA peryinanus W pa3BUTHE Ha JWTHUTATHA KOMIIETCHTHOCTH. JlMrWTamHaTta TpaHchopMaIus
CJIEIOBATEIHO HE € EAMHCTBEHO TEXHOJIOTMYEH MPOLIEC, a IUIOCTHA KyJITypHa IpoMsiHa. JIurutanHara
TpaHchOpMaLUsl HE ce M34epnBa ¢ M300pa M BHEAPSIBAHETO HA TEXHOJIOTMYHUTE MHOBauUWHU. Ts ce
CBHCTOHM U OT €JIEMEHTH KaTo CTpaTernyecka W OpraHu3alliOHHAa MIPOMSHA HAa HUBO KyNTypa, HarJlacy,
MaHTAJIUTET ¥ OPTaHU3aIMOHHO MOBeieHHe. Pa3nnyanTe 0Tpaciy Moka3Bat pa3inyHi HUBA Ha 3psUIOCT
1 ca M3MPaBEeHHU MpeJ Pa3IniHu MPEIU3BUKATEICTBA, HO OOImUTE (PaKTOpH 3a yCHex ca eJHO3HAYHU:
SICHA BU3Hs, YIPABJIEHCKH pellleHUs, OCHOBAHN HA JaHHM, 'bBKABU CTPYKTYPH M JUTUTAJIHO
Mucjiene M JeficTBHe. Bbblemure wu3cienBaHms TpaOBa Jga ce (QOKyCHpAaT TMOBEYE BBHPXY
MEK/1YCeKTOPHH CPABHHUTEJIHU H3CJIeIBAHHs, U3MEPHMMOCT HAa HeMaTepuaJHu ¢axTopu (Hamp.
KyJNTypa, JUAEPCTBO) U TpancopManusi, OpUEHTHPAHA KBM ycToiunBocT. O1ie JHeC ce cMsITa, ue
cienBamure nokosenus GPT! mie ymMesT 1a 3aMeCTAT HHTETPUPAHH | CIIOKHH JICHHOCTH, HIKOH OT TSX
3a cekyaau. Kommanuute, popcupantu GPT usrbksat, ye GPT 5 mie ymee i1a cb31aBa mpHIOKEHUS 3a
cexyHau, GPT 6 — na pproBoau komnanuy, a GPT 8 — na nexyBa pak. ToBa ca 4acT OT IpeIU3BECTEHUTE
TeHJICHIIMM Ha OBJemeTo, KOUTo me ObJaT M BBB (oKyca Ha akageMH4yHuTe cpeau. Ha mpakrtuka,
HHTErpalusiTa HA HM3KYCTBEH HMHTEJIEKT, 00/1auHMTe H3YMCJIEHMs M IIaTdopMHTEe ¢ HUCKO
KOIMPAaHe IL¢ ONpeeNsIT cielBalluTe HUBa Ha urupoBa TpanchopManus — KbM caMoo0yyaBaliy ce,
aIaliTUBHU ¥ aBTOHOMHU OpPTaHU3aIHH.
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ASSESSMENT AND MANAGEMENT OF TECHNOLOGICAL RISKS
IN THE DIGITALIZATION PROCESS OF ACADEMIC INSTITUTIONS

Ivona Velkoval,
e-mail: ivonavelkova@unwe.bg ',

AOcTpakT

Hueumanusayusma 6 axademuuHume UHCMUMYYUU NPeOOCMABS BbIMONCHOCMU 30 NO-2ONAMA
ehekmusrHocm, NOO0OPeHa OOCMBRHOCI U ONMUMUSUPAHO YNpaelieHue HA 00pazosamentume
npoyecu. B cvwomo epeme msa nopadxcoa peouya mMexHONOUHYHU PUCKOBe, KOUMO Mozam 0da
BB3NPENAMCMBAN UHCIUMYYUOHATHUME OEUHOCMU, 04 KOMNPOMEMUPAm CUu2ypHOCMma Ha OaHHUMme
U 0a Hapywam HenpeKvCHAMOCMma Ha y4eOHus U HayuHouscieooeamenckus npoyec. Hacmoswomo
uzcneodgane npeocmags cucmemamuyer 0030p Ha OCHOBHUMeE MEXHOIO0LUYHU PUCKOBE 6 aKadeMuyHama
cpeoa, GKIIOYUMENHO HAPYWEHUS. HA CUSYPHOCIMMA U NOBEPUMENTHOCIMMA HA OaHHume, CUCmeMHU
OMKA3U U NPEKbC8AHUS HA YCIyeu, KAKmMo u ocmapseawe Ha mexnonocuume. Ilpeonaza ce
MemoOON02UYNHA PAMKA 34 UOEHMUpUYUpane, OYeHKa U NPUOPUMUSUPAHEe HA Me3U PUCKO8e Ype3
usnonseame Ha mampuya ,,8epoOAMHOCM — @w3oelicmeue - eomoenocm”. Ilpumepu om
VHUBEpCUMemcKama npakmuxa u medxncoynapoonu cmanoapmu (ENISA, NCSC, 1SO 27001, GDPR) ce
U3NON38AM 34 UTIOCMPUPAHE HA YeCMO CPewjanu YA36UMOCmu U No0Xo0u 3a ynpasienue. AHanuzom
noouepmasa nosmMapsawu ce MoOenu KAamo GUCOKA 3A8UCUMOCH OM BbHWHU O00CMAGUUYU,
HeOOCMamvyHa 20MOBHOCH 30 6b3CMAHOBASAHe Npu 0e0CmBUs U PUcKose, C8bP3AHU C OCMapenu
mexnonozuu. Pezynmamume akyeHmupam 6vbpxXy HeoOX00UMOCMmMA Om CUCEMAMUYHA OYeHKd U
npuopumusayus Ha puckoseme, KOemo uje No3601U HA AKAOeMUYHUME UHCMUMyyuu 0a YKpensam
€8OAMA YCMOUYUBOCI U OA OCULYPAM CUSYPHA U eheKMUBHA OUSUMATUZAYUS.

Abstract

Digitalization in academic institutions provides opportunities for greater efficiency, improved accessi
bility, and optimized management of educational processes. At the same time, it generates a range of t
echnological risks that may hinder institutional operations, compromise data security, and disrupt the
continuity of teaching and research activities. This study presents a systematic overview of the main te
chnological risks in the academic environment, including data security and privacy breaches, system f
ailures and service interruptions, as well as technology obsolescence. A methodological framework is
proposed for the identification, assessment, and prioritization of these risks through the use of a likelih
ood - impact - readiness matrix. Examples from university practice and international standards (ENIS
A, NCSC, ISO 27001, GDPR) are included to illustrate common vulnerabilities and management appr
oaches. The analysis highlights recurring patterns such as high dependency on external providers, ins
ufficient disaster recovery preparedness, and risks associated with outdated technologies. The results
emphasize the need for systematic risk assessment and prioritization, enabling academic institutions to
strengthen their resilience and support secure and effective digitalization.

Keywords: digitalization, technological risks, cybersecurity, academic institutions

JEL: 12, 123, 124, O33

Introduction

Digitalization has become one of the driving forces behind the transformation of higher education.
Universities depend on digital systems in almost every area of their activity, from administration and
teaching support to virtual classrooms and research management. Thanks to this shift, universities have
gained broader access to information and more agile ways of working, while cooperation between
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disciplines and regions has become smoother and more natural. Still, the growing dependence on
technology also carries new risks. System failures, data breaches, or poorly secured platforms can
quickly disrupt academic life, threaten the continuity of education, and erode institutional trust and
reputation [1].

At the core of this digital transformation are the technologies that keep academic life running -
hardware and software, learning management systems (LMS), student information systems (SIS),
research databases, cloud services, and a growing range of digital tools. These systems make modern
universities possible, yet they also come with their own risks. Cyberattacks, system failures, outdated
components, or poor integration can all interrupt daily operations and expose critical data [2].

The challenge has grown as new digital tools continue to appear, each requiring fresh investment,
training, and technical adaptation. The links between systems make things even more complicated.
When an LMS platform connects with identity management or national research networks, a single
weak point can trigger a chain reaction across multiple services [3]. Many universities also face another
constraint - limited funding and a shortage of skilled IT professionals - which makes it harder to
maintain strong security and lasting technological resilience [2].

In recent years, cybersecurity agencies such as ENISA have pointed out that higher education remains
one of the sectors most at risk. Large data breaches, ransomware incidents, and system outages during
online exams have shown how quickly technical problems can escalate - from temporary disruptions
to serious breaches of trust between institutions, students, and staff [4].

That’s why a systematic look at technological risks in academia is so important. Understanding these
challenges means not only identifying specific threats but also seeing how they connect. For instance,
an outdated system may cause compatibility problems that make a network more vulnerable to attack.
A comprehensive analysis should therefore bring together theory, real-world cases, and cross-
institutional comparisons to reveal these relationships.

This paper focuses on how technological risks in higher education can be assessed and managed more
effectively. It aims to outline the key risk factors, explain their causes and effects, and point to practical
ways to address them. Using examples from university experience and established frameworks such
as the GDPR, ISO/IEC 27001, and the NIST Cybersecurity Framework, the study links conceptual
understanding with hands-on strategies for building stronger digital resilience in higher education.

Methodology

The paper adopts a structured and systematic methodology to identify, assess, and prioritize
technological risks in the digitalization of higher education. The analysis focuses on the technological
dimension of institutional risk, deliberately excluding organizational, financial, and human factors to
maintain methodological precision. It follows an exploratory—descriptive design that combines
qualitative analysis of secondary data such as incident reports, institutional policies, and international
frameworks - with an analytical model classifying risks by frequency, impact, and institutional
readiness. The resulting framework bridges conceptual understanding with practical evaluation and
reflects the realities of digital transformation across academia.

The methodology draws on several internationally recognized sources, including the ENISA Threat
Landscape 2023 [4], the EDUCAUSE Horizon Report 2022 [5], ISO/IEC 27001 [6], the NIST
Cybersecurity Framework [7], and the principles of the General Data Protection Regulation (GDPR)
[8]. These standards and reports were selected because they provide widely accepted criteria for
understanding and managing technological risks in the public and educational sectors. They also ensure
consistency and comparability with existing research and policy practices.

Risk Matrix Construction and Data Sources

To assess the technological risks affecting academic institutions, this study employed a likelihood -
impact - readiness matrix as a core analytical tool. The matrix was designed to synthesize information
from multiple qualitative and quantitative sources, enabling a balanced and transparent evaluation of
risk exposure.
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1. Data Sources
The construction of the matrix relied on three primary sources of evidence:

e International threat intelligence and sector reports — including ENISA Threat Landscape for
Education 2023 [4], EDUCAUSE Horizon Report 2022 [5], and Jisc Cybersecurity Posture of
UK Higher Education 2022 [9], which provided sector-wide statistics on incident frequency,
attack types, and recurring vulnerabilities.

e Documented university case studies — such as the University of Manchester data breach (2023)
[10], the University of Waterloo ransomware attack (2023) [11], and the cybersecurity incident
at Mount Saint Mary College in 2022 [12]. These examples provide concrete evidence of how
cybersecurity incidents in higher education can affect institutions financially, operationally,
and reputationally.

e Regulatory and technical standards — namely ISO/IEC 27005 (Information Security Risk
Management) [6], ISO 31000 (Risk Management Guidelines) [13], and NIST SP 800-30
(Guide for Conducting Risk Assessments) [14]. These frameworks provided the conceptual
foundation for defining scales and evaluation criteria.

2. Evaluation Logic
Each risk category was assessed along three dimensions:

e Likelihood: determined from the frequency and recurrence of incidents reported in ENISA,
EDUCAUSE, and Jisc data. Risks appearing in two or more independent sources were rated
High; those mentioned sporadically were Medium; and isolated or hypothetical risks were
Low.

o Impact: assessed using case study evidence on the extent of service disruption, cost of
recovery, data loss magnitude, and reputational damage. Severe multi-system or regulatory
consequences (GDPR fines) were rated Critical; moderate single-system disruptions High; and
limited local effects Medium.

e Readiness: evaluated through the presence of preventive and response measures observed in
university audits and policy documents (MFA enforcement, backup testing frequency, DPO
appointment). Institutions exhibiting multiple active controls were considered High readiness;
minimal or reactive measures Low.

3. Integration and Scoring

The three dimensions were combined using a qualitative matrix model, where risk priority equals the
combined weight of likelihood and impact, adjusted by readiness. For instance, a High-likelihood and
High-impact risk with Low readiness was classified as Critical, while the same risk with High readiness
was downgraded to High. This weighting ensures that strong institutional preparedness can mitigate
otherwise severe risks.

4. Validation

The resulting matrix was informed by international benchmarks published by ENISA and EDUCAUSE
to maintain consistency with sector-level perspectives. While the assessment remains qualitative,
drawing on multiple data sources supports its reliability and comparability across institutions.

The process of identifying risks began with an analytical review of documented cybersecurity incidents
and sector reports related to higher education. Common patterns were derived from international
analyses and institutional experiences described in publicly available sources. Each identified risk was
then examined according to its technological characteristics and its relevance to the academic
environment. From this analysis, four major categories were defined: data security and privacy, system
reliability and continuity, infrastructure and network, and emerging and advanced technologies. These
categories represent the main technological domains of higher education most frequently exposed to
disruption. Selected institutional incidents, referenced in the accompanying matrix, illustrate how these
risk categories manifest in practice across different universities.
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The classification of these risk domains represents the author’s analytical synthesis, developed by
comparing existing frameworks and academic sources. While ENISA, EDUCAUSE, and ISO/IEC
27001 outline various typologies of digital risk, this study integrates their principles into a unified
model tailored to the context of higher education. This combined approach allows for a focused
assessment of the technological dimension of risk while maintaining consistency with internationally
recognized standards.

LData Security & Privach

- Data breaches & unauthorised access

« Cyberattacks (phishing, ransomware, malware)

« Weak identity & access management

« Compliance challenges (GDPR, FERPA)
LSystem Reliability & ContinuityJ

« System failures & outages

+ Obsolete or incompatible technologies
« Insufficient backup & disaster recovery

« Vendor lock-in & dependency

{Infrastructure & Network}

« Limited scalability (online exams)

« Unreliable cloud services & providers

« Vulnerable |oT devices (labs, classrooms)

* Weak network resilience (DoS/DDoS)
[Emerging&"-‘ d Technologi ]

+ Al-related risks (bias, deepfakes)
« Automation errors
« Big Data overload

* Lack of standardisation & interoperability

Source:Author’s research

Figure 1. Classification of technological risks in Academia

Figure 1 gives an overview of how technological risks in higher education are grouped into four main
areas. It also provides the basis for the next section, which explores each category through its key
causes, resulting impacts, and ways these risks can be mitigated.

To evaluate and prioritize the identified risks, the analysis employs the previously described matrix.
This framework consolidates the findings from the data review and enables a structured comparison
across risk categories. By visualizing the combined dimensions of frequency, potential impact, and
institutional preparedness, the matrix indicates which risks may warrant immediate strategic attention
and which are more suitable for gradual capacity development. The resulting assessment provides the
basis for the comparative and analytical discussion in the following sections.

Finally, the analysis compares findings from various universities and international studies to identify
recurring challenges and interdependencies. The comparison reveals patterns such as strong
dependence on external service providers, outdated technologies, and limited investment in disaster
recovery. These insights form the foundation for the subsequent sections, which examine each risk
category in greater detail and propose strategies for strengthening technological resilience in higher
education.

Analysis of technological risks in Academia

The digital transformation of higher education has reshaped the way universities function, integrating
teaching, research, and administration into a single interconnected digital ecosystem. While this
transformation enables innovation and operational efficiency, it also introduces new layers of
technological risk that can compromise data integrity, interrupt academic services, and undermine
institutional reputation. According to recent international analyses of cybersecurity in higher
education, the sector remains among the most frequently targeted by cyber threats due to the high value
of academic data, the decentralization of IT infrastructures, and often constrained cybersecurity
budgets.
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Building on the methodological framework presented earlier, this section examines four main
categories of technological risks that define the academic digital landscape: data security and privacy,
system reliability and continuity, infrastructure and network, and emerging and advanced technologies.

Data security and privacy

Universities manage vast repositories of sensitive data - including student information, research
outputs, and administrative records - making them attractive targets for cyberattacks. Data security and
privacy violations are the most critical category of technological risk, given their potential to disrupt
operations, violate regulations such as the GDPR, and erode institutional trust.

Table 1. Key indicators and evaluation of data security and privacy risks

Subcategory Key Indicators Likelihood Impact Priority
Data breaches and | Number of incidents per | High Critical Critical
unauthorized access | year; time to detect and

recover; volume of exposed

records
Cyberattacks Frequency  of  attacks; | High High High
(phishing, downtime duration;
ransomware, recovery cost
malware)
Weak identity & | MFA adoption; inactive | Medium-High | High High
access management | accounts; privilege misuse
(TAM)
Compliance Number of data protection | Medium Medium- | Moderat
challenges (GDPR, | incidents; regulator High e-High
ISO/FERPA) notifications; vendor

compliance rate

Source: Author’s synthesis based on multiple international frameworks and reports (ENISA, EDUCAUSE, NIST,
1SO 27001, GDPR)

Data security breaches and ransomware attacks represent the most severe risks for academic
institutions. Their likelihood is consistently high due to the openness of academic networks and the
diversity of users, while the impact includes service disruption, reputational loss, and legal penalties.
Weak identity management and fragmented compliance practices further increase exposure.

Effective mitigation requires a layered defense model combining technical controls (encryption,
MFA), organizational measures (Data Protection Officer, incident response planning), and cultural
interventions (awareness training). Integrating these measures under GDPR, ISO/IEC 27001, and the
NIST Cybersecurity Framework significantly enhances institutional readiness.

System reliability and continuity

Academic operations depend on the continuous availability of digital systems supporting teaching,
research, and administration. Failures in this area—caused by aging infrastructure, insufficient
redundancy, or vendor dependency—-can lead to widespread disruption. Table 2 outlines the main
subcategories of system reliability risks, together with key indicators, likelihood, and relative priority,
as identified in the analytical framework.
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Table 2. System reliability and continuity risks

Subcategory Key Indicators Likelihood Impact Priority
System failures | Number of  critical | High High Critical
and outages service interruptions;
uptime percentage
Obsolete or | % of unsupported | Medium-High High High
incompatible systems; integration
technologies failures
Insufficient Backup frequency; test | Medium High High
backup and | success rate; RPO/RTO
recovery metrics
Vendor % of outsourced critical | Medium Medium-— Moderate-
dependency services; strength  of High High
SLAs

Source: Author’s synthesis based on multiple international frameworks and reports (ENISA, EDUCAUSE, NIST,
ISO 27001, GDPR)

In higher education, system reliability risks often surface only during major service disruptions.
Evidence from institutional reports indicates that limited recovery testing and outdated technologies
exacerbate the duration and cost of outages. To address these vulnerabilities, institutions should adopt
redundant architectures, conduct structured recovery exercises, and align continuity objectives
(RTO/RPO) with established standards such as ISO 27031 and ITIL Service Operations.

Infrastructure and network

The backbone of digital academia lies in its infrastructure: cloud platforms, network systems, loT
devices, and scalable connectivity. While these components enable efficiency and flexibility, they also
introduce new vulnerabilities.

Table 3. Indicators and assessment of infrastructure & network risks

Subcategory Key Indicators Likelihood | Impact Priority
Limited  scalability | Maximum concurrent | High High Critical
(online exams) capacity; response time

under stress
Unreliable cloud | Frequency of outages; | Medium- High High
services and providers | provider diversification High
Vulnerable IoT | Unauthenticated  devices; | Medium Medium- | Moderate-
devices detected vulnerabilities High High
Weak network | Number of incidents per | High Medium- | High
resilience year; mitigation capability High
(DoS/DDoS)

Source: Author’s synthesis based on international cybersecurity and infrastructure resilience frameworks
(ENISA Cloud Security Guidelines, NIST Cybersecurity Framework, ISO/IEC 27036).
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Infrastructure failures - especially during online examinations or registration peaks - have direct
academic and operational consequences. Cloud dependency and the growing number of IoT devices
expand the attack surface, while DDoS attacks remain among the most frequent disruptions.

Mitigation requires proactive capacity planning, multi-cloud diversification, IoT segmentation, and
network redundancy. Documented incidents in higher education demonstrate that insufficient
scalability or insecure endpoints can rapidly escalate into institution-wide service failures. International
standards such as ISO/IEC 27036, the ENISA Cloud Security Guidelines, and the NIST Cybersecurity
Framework offer structured guidance for strengthening technological resilience.

Emerging and advanced technologies

The rapid deployment of Al, automation, and big data systems in academia offers significant
opportunities for innovation but also introduces new categories of technological risk. Al-driven
integrity challenges, automation errors in assessment platforms, and inadequate data governance can
undermine institutional integrity and operational efficiency.

Table 4. Indicators and assessment of emerging technology risks

Subcategory Key Indicators Likelihood Impact Priority
Al-related % of flagged submissions; | High High Critical
misuse integrity violations

Automation Number of process failures; | Medium- High High
errors manual intervention rate High

Big data | Data utilization rate; storage-to- | Medium Medium- Moderate-
overload processing ratio High High
Lack of | Integration failures; % of | Medium High High
interoperability | systems using open standards

Source: Author’s synthesis based on principles from the UNESCO Recommendation on the Ethics of AI (2021)
[15], the EU Al Act (draft, 2024) [16], and ISO/IEC 38505 (Data Governance) [17].

The integration of emerging technologies in higher education introduces both opportunities and
vulnerabilities. Institutions face growing challenges related to Al-driven academic integrity,
automation reliability, and the governance of large and complex datasets. In many cases, these risks
stem from rapid adoption without adequate oversight, ethical frameworks, or interoperability
standards.

Effective mitigation requires a balanced approach that combines innovation with governance:
establishing Al ethics policies, ensuring human oversight in automated processes, and implementing
strong data lifecycle management practices.

Comparative evaluation and discussion

Looking across all four domains, it becomes clear that technological risks in academia rarely act in
isolation. System failure can expose data vulnerabilities, while inadequate governance over emerging
technologies can intensify both security and reliability concerns. These patterns show that universities
face a web of interconnected risks rather than discrete problems. Table 5 summarizes this relationship
by comparing likelihood, impact, and priority across each category.
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Table 5. Consolidated comparative risk matrix for academic institutions

Risk Category Likelihood Impact Priority Justification
Data Security | High Critical Critical Real-world incidents, such
and Privacy as the 2023 data breach at
(breaches, the University of
cyberattacks, Manchester, the
IAM, compliance) ransomware attack at the
University of Waterloo
(2023), and the
cybersecurity incident at
Mount Saint Mary College
(2022), demonstrate the
tangible consequences of
cybersecurity failures in
higher education. These
events often result in GDPR
penalties, reputational loss,
and disruption of teaching
and research, making this
the most visible and
damaging risk category.
System Medium-— High High Failures during exams or
Reliability and | High enrolment disrupt critical
Continuity operations. These are often
(outages, backup caused by underfunded IT
failures, vendor systems, weak continuity
dependency) planning, and  heavy
reliance on external service
providers.
Infrastructure Medium High High Attacks and failures
and  Networks propagate rapidly across
(scalability, cloud interconnected systems. IoT
outages, IoT vulnerabilities and cloud
insecurity, DDoS) dependencies create
systemic risks, particularly
during high-demand
periods.
Emerging and | Medium- High High Misuse of Al tools is
Advanced High increasingly common, while
Technologies (Al automation  errors  and
misuse, interoperability gaps
automation errors, undermine academic
data overload, credibility and long-term
lack of standards) sustainability. The impact
grows as adoption
accelerates.

Source: Author’s synthesis based on comparative analysis of institutional risk domains and international
cybersecurity frameworks.
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Among all categories, Data Security and Privacy remains the most critical due to its high frequency
and severe consequences. However, the remaining domains: System Reliability, Infrastructure and
Networks, and Emerging Technologies - are closely interconnected. For example, outdated
infrastructure can exacerbate data breaches, while weak governance over Al systems can amplify both
privacy and integrity risks.

These interconnections highlight the need for a holistic approach to technological risk management -
one that integrates cybersecurity, infrastructure resilience, and responsible innovation governance. A
reactive response to individual incidents is no longer sufficient. Instead, universities should cultivate
institutional digital resilience grounded in prevention, continuous monitoring, and the ability to recover
rapidly from technological disruptions.

Recommendations

Strengthening technological resilience in higher education requires a coordinated and long-term
strategy that connects governance, infrastructure, and human capacity. Based on the findings of this
study, several key directions can guide universities in managing technological risks more effectively.

A first priority is to establish an integrated risk management framework that unites institutional
policies, technical standards, and operational practices. Universities should align their internal
governance with international models such as ISO 31000, ISO/IEC 27001, and the NIST Cybersecurity
Framework. This alignment ensures that risk identification, assessment, and response activities follow
a consistent logic across departments and campuses. It also helps transform cybersecurity from a
reactive function into a continuous management process.

Equally important is the need to enhance data governance and compliance mechanisms. Academic
institutions handle sensitive research outputs and personal information that demand rigorous protection
under regulations such as the GDPR. Implementing privacy-by-design principles, conducting periodic
audits, and maintaining clear accountability structures are essential steps. Establishing dedicated Data
Protection Officers and cross-departmental privacy committees can further embed compliance within
the university culture rather than treating it as an external requirement.

A third strategic area involves system reliability and continuity planning. The study revealed that many
universities still rely on legacy systems and ad-hoc recovery procedures. Institutions should define
measurable recovery time and recovery point objectives (RTO/RPO), test them regularly through
simulation exercises, and secure sufficient financial resources for infrastructure renewal. Emphasizing
redundancy, automated backups, and cloud failover solutions can minimize downtime and preserve
academic operations during crises.

Another crucial step is to invest in scalable and secure infrastructure. As demand for digital services
expands, universities must ensure that their network capacity, cloud architecture, and IoT devices can
adapt without compromising security. Multi-cloud diversification, continuous network monitoring,
and segmentation of connected devices can substantially reduce the impact of targeted attacks and
technical failures.

The rapid adoption of artificial intelligence, analytics, and automation also calls for ethical and
responsible innovation practices. Universities should develop clear institutional policies on Al use in
research and teaching, promote algorithmic transparency, and encourage human oversight in
automated decision-making. Embedding Al literacy and digital ethics into academic curricula will help
prepare students and staff to navigate emerging technological challenges responsibly.

Beyond technical measures, technological resilience depends on people as much as on systems.
Building a security-first organizational culture requires continuous awareness programs, targeted
training, and the encouragement of responsible digital behavior among both students and staff.
Simulated phishing campaigns, peer-learning workshops, and the recognition of secure practices can
gradually transform cybersecurity from individual responsibility into a shared institutional value.

Taken as a whole, these recommendations point toward a more resilient and ethically aware digital
future for higher education. Technology in this context should not be viewed only as a set of systems
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or tools, but as a living part of the institution’s culture and decision-making. When universities see
technology as something that connects people, ideas, and responsibilities, they build the capacity not
only to respond to crises but also to evolve with them - anticipating change, adapting to it, and emerging
stronger each time.

Conclusion

Digital transformation in academia has created both opportunities and vulnerabilities. This paper
demonstrates that while digital tools enhance efficiency and access, they also amplify exposure to
complex technological risks. The findings confirm that universities face an intertwined network of
challenges - where weaknesses in data security, infrastructure, and system reliability can reinforce one
another, magnifying institutional exposure.

The likelihood-impact-readiness framework proved effective for mapping these interdependencies and
for prioritizing actions according to institutional preparedness. The analysis revealed that the most
pressing risks stem from data security and privacy breaches, outdated infrastructure, and the rapid,
often unregulated adoption of emerging technologies such as artificial intelligence. These factors
together highlight the urgent need for integrated governance mechanisms and continuous monitoring
to maintain academic continuity and trust.

Strengthening technological resilience, therefore, requires more than technical upgrades. It calls for
strategic alignment between IT, policy, and education; sustainable funding for infrastructure renewal,
and the promotion of digital ethics across teaching and research. Universities that embed these
principles into their long-term strategies will be better equipped not only to prevent incidents but also
to adapt and evolve through future disruptions.

Looking ahead, further research could deepen this model by quantifying risk readiness or comparing
maturity levels across national contexts. Such insights would help policymakers and university leaders
design more targeted, evidence-based interventions that support secure, inclusive, and sustainable
digital transformation in higher education.
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SOFTWARE TOOLS FOR ONLINE ANALYTICAL PROCESSING-
FROM DATA TO STRATEGIC DECISIONS IN THE DIGITAL
ECONOMY

Co¢ryepHu cpeacTBa 3a OHJIAIH AHAJIUTHYHA 00padoTKAa- OT JaHHU KbM
cTpaTernyecky peuieHus B JTUTMTATHATA HKOHOMHUKA

Marinela Todorova!l
email: mtodorova_2520823@unwe.bg

Abstract

Digitalization in the modern world is causing fundamental transformations in the economy as a whole.
For this reason, the digital economy is not just a trend, but an inevitable reality that determines the
competitiveness and development of businesses over time. Data is becoming an increasingly strategic
resource, allowing organizations to optimize their processes and offer personalized solutions, and
software tools for online analytical processing are key tools for their effective management and analysis.
The report examines the evolution of software tools for online analytical processing - from traditional
to modern cloud platforms with artificial intelligence integration. Emphasis is placed on defining the
criteria for selecting an appropriate solution for online analytical processing according to the size and
needs of enterprises, and a model of logically related indicators is proposed, including: functional,
technological and economic aspects of implementation. Based on this, a comparative analysis of the
leading products for online analytical processing is carried out, selected due to their widespread
distribution, different approach to data processing and market leadership in the BI industry. The
comparison is made based on predefined criteria such as scalability, ease of integration, analytical
capabilities, price and accessibility. Trends for the future development of online analytical processing
are presented, which transform these systems from analysis tools into an engine of strategic
management decisions and a catalyst for the digital transformation of business.

Keywords: digital economy, online analytics software, business intelligence, data analysis
JEL: 033, C88, L86

Pe3rome

Hueumanusayuama 6 cvepeMeHHUs C8sm Npeou3sUKed QyHOAMEeHMAaIHu mpancopmayuu 6
UKOHOMUKama, kamo ysno. Ilopaou masu npuuuna, OuUmanHama UKOHOMUKA He e CAMO MeHOeHYUs,
a HeuzbedHCHA peannoc, KOSImo onpeoeis KOHKYPEeHMHOCHOCODHOCIMMA U pA36UMUemo Ha OusHeca 6b8
epememo. [lannume ce npespwbuiam 6vb8 6ce NO-20NAM CMPAMeUYecKu pecype, NO380JAGAUKU HA
opeanuzayuume 0a ONMUMUSUPAM npoyecume cu U 0a npeodnazam NePCOHANTHU peuenus, a
coghpmyepnume cpedcmea 3a OHAAUH AHATUMUYHA 00PAOOMKA CA KIOYOBU UHCTNPYMEHMU 30 MAXHOMO
epexmueno ynpasienue u anaiuz. JJokiadvm pasenedicoa eomoyusma Ha copmyepHume cpeocmaa 3d
OHAQUH AHATUMUYHA 00PAbOmMKA- OM MPAOUYUOHHUME 00 CbEPEMEHHUme 00IAYHU NAAMBOpMU C
uHmezpayus Ha U3KyCmeeH unmenexm. Akyenm e nocmaset 6bpxy 0epuHUpPanemo Ha Kpumepuume 3a
u300p Ha NOOX0OAWO peuieHue 3a OHLANH AHATUMUYHA 0O0PabOMKA ChOped 20JIeMUHAMA U HyHcoume
Ha NpeonpusmusAma, Kamo e npeodiodcer Mooei om J102UdecKy 008bp3aH NOKA3AMeNU, GKII0YEALYU:
DYHKYUOHATHYU, MEXHOIOSUYHU U UKOHOMUYECKU acnekmu Ha eHeopseane. Onosasatiku ce Ha masu
OCHOBA Ce U36bPUIBA CPAGHUMENEH AHAIU3 HA GoOoewjume NPOOYKMU 3Q OHIAQUH AHATUMUYHA
obpabomka, u3dpanu nopaou MAXHOMO WUPOKO PA3NPOCMpaHenue, pasiuyen nooxoo KoM
obpabomxama Ha OaHHu U nasapHo audepcmeo ¢ Bl unoycmpuama. Cpasnenuemo ce uzgvbpuiéa Ha
baza npedsapumento onpedesenu Kpumepuu Kamo Mawabupyemocm, 1ecHa UHme2payust, QHATUmMu4Hu
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8b3MOACHOCTIU, YeHa u docmbnrocm. [Ipedcmasenu ca mendenyuu 3a 60euomo pazeumue Ha OHJLATH
ananumuyHama 0o6pabomKa, KOumo mpanc@hopmupam mesu CUcmemu Om UHCMpyMeHmu 34 aHau3 6
08uames Ha CMpPAMe2U4ecKU YNPAsLeHCKU PeueHUs: U Kamanuzamop Ha yupposama mpancgopmayust
Ha busHeca.

Introduction

The entry of online analytical processing software into the economy is a new beginning in the corporate
world. In recent years, online analytical processing software in the digital economy has witnessed an
extraordinary transformation in the way companies analyze the data they collect, be it from social
networks, customers, markets. The process of implementing OLAP software in the economy, in
particular the digital economy, leads to a natural increase in the quality of data processing. The
integration of online analytics technologies not only fundamentally transforms the analysis process, but
also outlines key roles for a number of improvements in the way data is presented in general. Online
analytical processing software is becoming a powerful tool used by enterprises and corporations around
the world to present a modernized way of data analysis to ordinary people. Modern online analytical
processing software is responsible for how data analysis occurs and its presentation to the participants
in the process. Due to the dynamic development of digitalization and the growing demands of business,
data analysis needs a profound transformation that will allow online analytical processing software tools
to adapt and effectively support management decision-making. This transformation is the result of
continuous progress in the field of information and communication technologies, which lay the
foundation for more effective and intelligent data analysis solutions.

The essence of software tools for online analytical processing and the digital economy
Software tools for online analytical processing

They are software tools that are responsible for organizing data into multidimensional structures (so-
called cubes). They facilitate interactive analysis of the provided data from different perspectives.
OLAP software is widely used in BI, serving as a tool for users to extract, summarize and visualize
information necessary for making management decisions [1].

Digital economy

It encompasses economic activities carried out through digital means. It is based on the use of the
Internet, information systems, digital technologies, which contribute to the transformation of the ways
of production, consumption, communication, trade. The digital economy is characterized by high-level
automation, global connectivity and innovation. In this way, the digital economy places data and
technology at the center of economic value. It changes traditional business models, accelerates
innovation and creates new forms of employment and consumption [2].

Evolution of software tools for online analytical processing
When did online analytical processing software tools emerge?

The emergence of online analytical processing software is due to the need for faster and more flexible
data analysis for the corporate world. In the late 1970s and early 1980s, the first online analytical
processing software appeared, their development was influenced by the concepts of relational databases
and multidimensional analysis. This concept allows for data processing according to various criteria
such as time, product, region. The first online analytical processing (OLAP) software was Express,
developed by Information Resources Inc. (IRI). It uses a multidimensional structure for storing and
processing data, which allows for fast aggregation, filtering and visualization. It was initially designed
to work on server platforms, and later a version for personal computers appeared. In 1995, Express was
acquired by Oracle, which led to the development of Oracle OLAP- a platform combining relational
and multidimensional models [6][7][11].
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Traditional OLAP systems

They are based on locally installed architectures that use relational databases and multidimensional
structures, also called "cubes". These systems provide opportunities for data analysis using various
criteria- temporal, categorical, geographical regions and others. Although traditional OLAP systems
were effective for their time, they are characterized by limited scalability, high maintenance costs and
difficulties in integrating with dynamically changing business environments in the era of the digital
economy [11].

OLAP with visualization and interactivity

With the development of graphical user interfaces and the growing needs of the business industry, after
the emergence of the digital economy, there is a need for accessible analytical tools. This leads to the
emergence of platforms such as Tableau, QlikView, Power BI, etc. These software’s offer the
possibility of interactive analysis, intuitive data visualization and easy report creation. They integrate
with multiple data sources and allow users to extract detailed information without the need for deep
technical knowledge. Their functionality is extended through dynamic dashboards, filters and
automated reports.

Artificial intelligence integration

The latest stage in the development of software tools for online analytical processing has been reached,
including the integration of artificial intelligence and machine learning. Artificial intelligence
significantly improves the efficiency of analytical processes. Platforms such as Microsoft Azure
Synapse and IBM Watson Analytics provide intelligent recommendations, personalized analysis and
anomaly detection that facilitate strategic decision-making in real time. Integration with artificial
intelligence allows for a transition from descriptive to predictive and prescriptive analysis.

Where Al changes the functionalities of OLAP software

In the modern digital economy, there are more and more ways to change the functionality of OLAP
software. Artificial intelligence (Al) is increasingly changing the way OLAP (online analytical
processing) systems operate, transforming them from traditional data analysis tools into intelligent
decision-making platforms. Thanks to Al-assisted analysis automation, patterns, dependencies, and
anomalies in data are automatically detected, which significantly reduces the need for manual
intervention and speeds up the process of extracting useful information. In addition, by applying
machine learning (ML), OLAP systems gain the ability not only to analyze past events, but also to
predict future trends, even recommending optimal solutions based on accumulated data. An important
role in this transformation is also played by natural language processing (NLP), which allows users to
interact with the system more intuitively, asking questions in natural language and receiving
automatically generated analyses and visualizations. In addition, Al enables intelligent optimization of
OLAP processes — indexes and aggregates are dynamically adjusted according to the load, which leads
to faster queries and more efficient work with large volumes of data. In addition, systems become more
secure, as artificial intelligence allows for timely detection of anomalies, fraud and potential security
threats. Ultimately, the integration of artificial intelligence into OLAP environments transforms
analytical processes into more intelligent, adaptive and predictive systems that help businesses achieve
more accurate, faster and more informed decisions [5][12].

Applications of OLAP software in the digital economy

Online analytical processing (OLAP) software plays a key role in the digital economy, supporting
informed decision-making through multidimensional analysis of large volumes of data generated from
various sources. One of their main applications is related to the analysis of user behavior in online
platforms, where user interactions create a valuable information base for discovering trends and
patterns. Through criteria such as device type, traffic source and geolocation, businesses can identify
behavioral patterns and personalize content according to the needs of a specific user. Thanks to OLAP
cubes, fast data aggregation and filtration is ensured, which is especially important for highly dynamic
platforms such as online stores, social networks and streaming services. In addition, OLAP systems
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also support the monetization processes of digital services, allowing detailed analysis of the user life
cycle and revenues by various criteria - type of service, time period, region and market niche. This
allows for optimization of pricing strategies, improvement of revenue forecasts and identification of
channels with the highest return. In addition, OLAP software is also important in the optimization of
digital marketing campaigns, where data serves as a key tool for evaluating and managing performance.
Through in-depth multidimensional analysis, specialists can calculate return on investment, compare
results across time periods, platforms, and users, and formulate more precise marketing strategies. In
addition, OLAP tools are also actively used in the financial analysis of digital assets, providing the
ability to track indicators such as value, transaction volume, volatility, and liquidity. In this way, OLAP
software is establishing itself as an indispensable element in data management and analysis in the digital
economy, providing a high degree of transparency, efficiency, and strategic predictability.

Criteria for selecting OLAP software based on digital business needs

The criteria for selecting OLAP software in the context of the digital economy are formulated to ensure
an optimal match between analytical needs and the scale of the business. They include indicators such
as the size of the digital business, scalability, ease of integration, analytical capabilities, price and
accessibility, which reflect the key factors for effective data management and analysis. Scalability and
integration determine the ability of the system to adapt to growing volumes of data and connect to other
corporate systems, while analytical capabilities reveal the degree of depth in information processing -
from basic visualizations to predictive analytics and artificial intelligence models. Price and
accessibility, in turn, ensure economic sustainability and operational flexibility through cloud and
hybrid solutions. These criteria achieve a balanced approach to choosing an OLAP system, ensuring
that the organization's technological resources are aligned with its capacity, strategic goals and level of
digital maturity [11].

Table 1. Criteria for choosing OLAP software based on the size of the digital business

Small Low to medium - | High-  easy | Basic- Low- freemium | Very high -
Digital | suitable for | integration visualizations, | and access via the
Business | limited data | with popular | dashboards, subscription cloud
volume and users | digital tools reports, KPI | models without the
analysis available need for
infrastructure
Medium | Medium to high - | Medium- Advanced- Medium- High - cloud
Digital | support for | integration drill-down, Al | subscription + hybrid
Business | growing data | with  CRM, | insights, plans with | solutions,
volumes and | ERP and | scenario flexible accessible
more users marketing analysis upgrades via browser
systems
Large Very high - real- | High-  deep | Advanced- High- Medium -
Digital | time processing | integration predictive enterprise requires
Business | of large and | with corporate | analytics, licenses,  but | technical
distributed data | systems (SAP, | AI/ML with high ROI | infrastructure
Oracle, models, OLAP and BI team
Salesforce, cubes,  real-
Big Data) time insights

Source: Author’s research

Logical indicator model

The logical indicator model is chosen because it provides a structured and systematic approach to
evaluating OLAP software that allows for simultaneous consideration of functional, technological, and
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economic aspects of solutions. It shows the extent to which different platforms meet complex business
requirements, including depth and flexibility of analysis, self-service analytics capabilities, scalability,
integration with enterprise systems, security, and financial metrics. The use of logical indicators
provides an objective framework for comparison and evaluation that supports informed decision-
making by showing the strengths and weaknesses of OLAP solutions in the context of different business
needs and organizational budgets [9].

Table 2. Logical indicator model

Scope of analytical | To assess the depth and | Support for OLAP cubes,
Functional capabilities; flexibility of the analysis drill—.do.wn, .slice/dice,
predictive analysis, AI/ML
functions
Visualization and | To assess the accessibility | Availability of drag-and-
user interface and intuitiveness of the | drop, interactive charts,
platform mobile compatibility
Self-service To assess whether end | Ability to create reports
support users can analyze on their | without programming,
own templates, automatic
recommendations
Scalability To assess the ability to | Support for Big Data, cloud
Technological grow and process big data | architecture, parallel
processing
Integration ~ with | To assess compatibility | API, connectors to ERP,
existing systems with other platforms CRM, databases, cloud
services
Security and data | To ensure confidentiality | Encryption, access control,
protection and compliance  with | GDPR, ISO 27001
standards compliance
Total To assess the financial | Licenses, training, support,
[yt implementation investment infrastructure
costs
Return on | To assess the efficiency in | Reduced costs, accelerated
investment (ROI) | relation to the resources | decision-making, improved
invested productivity
Pricing model | To assess the adaptability | Availability of free
flexibility to the organization's | versions, subscription plans,
budget pay-as-you-go

Source: Author’s research

A figure is also presented that illustrates the hierarchy of indicators in an organization, showing how

information is transformed from raw operational data to strategic decisions.
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Figure 2. From data to strategic decisions

Comparative analysis of OLAP software

This comparative analysis is designed to provide an objective assessment of leading OLAP solutions
across key criteria — data processing, functionality, technology features and cost-effectiveness — and to
demonstrate how different platforms meet diverse business needs and scales. The selected solutions are
based on Gartner’s Magic Quadrant, which ranks market leaders based on vision and ability to execute,
demonstrating robustness, innovation and diverse approaches to visualization, self-service analytics,
integration and cloud technologies. The analysis supports informed decision-making by demonstrating
best practices and technology approaches adapted to different scales, functional requirements and

budget constraints in the digital economy [3][8][10][4].

Table 3. Comparative analysis of OLAP software

Combines ROLAP | Intuitive interface, | Cloud  Scalability, | Low license cost,
Microsoft and in-memory | strong self-service | Easy Integration with | excellent ROI,
Power BI analytics via | BIL, Al Copilot Microsoft 365 high availability
VertiPaq;
full integration with | Highest level of | Integration with | Mid-to-high cost,
Tableau Azure visualizations and | Salesforce Data | suitable for
drag-and-drop Cloud, Extensions | medium/large
analysis via API businesses
Google In-memory  OLAP | Web-based model, | Scalability, Security, | Primarily SaaS
Looker /| with a focus on | strong integration | Big Data Support model, flexible
Looker visualization and | with Google Data pricing, high
Studio storytelling Cloud efficiency
Cloud-native model | Automatic data | Multi-Source Mid-cost, good
Qlik Sense (ROLAP) via | connections, Al | Support, High | price-performance
LookML and | insights, Security ratio
BigQuery storytelling
Oracle Associative  OLAP | Strong predictive | Integration with | High price, aimed
Analytics (in-memory engine) | and planning | Oracle DB, ERP, ML | at corporate
Cloud features Models customers

Source.: Author’s research
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Trends for future development of OLAP software in the digital economy

In the future, the development of OLAP software in the digital economy will be closely linked to the
introduction of new technologies and the need for faster and smarter data analysis. It is expected that
the integration with artificial intelligence (AI) and machine learning (ML) will be significantly
improved and expanded, which will allow for automatic pattern discovery, behavior prediction and
generation of recommendations in real time. Cloud-based OLAP solutions will be increasingly
important, providing flexibility, accessibility and scalability, especially for newly created digital
businesses that process large volumes of data. In parallel, improvements will be observed in Real-Time
OLAP, which will provide the opportunity for immediate analysis of accurate and up-to-date data,
supporting automatic reactions to market changes or technical difficulties. User interfaces and
visualizations will also be improved, offering intuitive and interactive dashboards, graphs and maps for
faster and more effective decision-making. Integration with Big Data technologies will allow the
processing and analysis of unstructured data, expanding the analytical capabilities of digital enterprises.
Self-Service Analytics solutions will also become increasingly popular, allowing employees to perform
analyses and create visualizations without the need for specialized technical knowledge, which will
speed up business processes and reduce dependence on IT specialists. In addition, attention will be paid
to data security and protection by implementing stricter protection mechanisms adapted to the dynamic
development of technologies. The development of voice integration is expected, which, through the use
of natural language processing (NLP) technologies, will make data analysis more accessible, intuitive
and effective in the modern digital environment.

Conclusion

In the modern digital economy, online analytical processing software tools occupy a key position as
strategic tools for data management and decision-making. Their ability to process multidimensional
data provides enterprises with the opportunity to perform in-depth analyses of key indicators that are of
strategic importance for business development. The introduction of artificial intelligence and machine
learning into these systems further expands their potential, enabling automated forecasting,
personalized recommendations and anomaly detection - functions that make them indispensable in
conditions of dynamically changing markets and increasing competition. A variety of OLAP solutions,
adapted to different scales and budgets, demonstrate their applicability in all economic sectors and for
enterprises of different sizes. Real-time analytics, cloud architectures and advanced user interfaces
contribute to wider access to these technologies, even for users without specialized technical
knowledge. As a result, online analytics software tools play a significant role in the transformation of
data-driven business models and are establishing themselves as a core component of the digital
economy, where information is a key resource for strategic development, sustainability, and innovation.
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UHTEJIUTI'EHTHU BUPTYAJIHU ACUCTEHTHU KATO CPEACTBO
3A HOJOBPABAHE HA KIIMEHTCKOTO U3’ KUBSABAHE

Intelligent Virtual Assistants as a Tool for Improving Customer Experience

Bukrtopus I'a6poscka'

e-mail: viktoria.gabrovska@unwe.bg !

AOcTpakT

Hnec oOusznec opeanuzayuume ce uNPAGAM Nped HOBU NPeOU3BUKANEICMEA 6 YCI08UAMA HA
passusawyama ce UKOHOMUKA U OueumanHa mpauncopmayus. Humenueenmuume 6upmyaniHu
acucmenmu 6ce NO-YeCTHO HOMA2AmM 34 U3ZPANCOAHEMO U NOOOBPIUCAHEMO HA  epheKmusHuU
83auMoomHoulenus ¢ kiuenmume. Te ca 0OCHOBeH UHCMPYMEHM 30 MOOEPHUUPAHE HA KIUEHMCKOMO
obcydcsane, HeOOXO0UMU CA 3a ABMOMAMUZAYUS HA PYMUHHU NPOYeCU U NEPCOHATHA KOMYHUKAYUSL.
Tlocpedcmeom cvuemaganemo Ha MEXHOIO2UL 34 OOPADOMKA HA eCMeCmEeH e3UK, MAUUHHO 00yYeHue
u unmezpayusi ¢ Opyeu coghymyepHu peuleHusi ce ROCMuea Cc80e8PEeMeHer Oma0680p HA 3aNUMEAHUINA
om KAueHmu, NOCMOAHEH 00CMBbI 00 YClyeume no 8CAKO epeme U N0O0OPEHO KIUCHMCKO U3HCUBABAHE.
B oOoknaoda ce paszenescoam KomKpemHu NPUNONCEHUS HA BUPMYATHU ACUCTEHMU 8 CEeKmopa Ha
eeKMPOHHAMA Mbpeosust, baHKogume ycayeu u nyonuynus cekmop. Pazenescoa ce msxnama pons 3a
OnMUMU3AYUS HA npoyecume, NOBUUUABAHE HA YO08IeMBOPEHOCIMA HA KIUeHMUmMe U HAMAIs8aHe HA
pasxooume. Haxpas ce npedcmagsam nepcnekmugu 3a 6v0eujo pazgumue u NOMeHYUa 3a UHmezpayus
¢ Opyeu UHOBAMUGHU MEXHOLO2UU, KOUMO MO2am 0a YCKOpSm OUusUmanHama mpaucgopmayus Ha
UKOHOMUYECKUmME NPoyecu.

Abstract

Today, business organizations face new challenges amid a developing economy and ongoing digital
transformation. Intelligent virtual assistants are increasingly helping to build and maintain effective
customer relationships. They serve as a key tool for modernizing customer service, essential for
automating routine processes and enabling personalized communication. By combining natural
language processing technologies, machine learning, and integration with other software solutions,
organizations can provide timely responses to customer inquiries, ensure continuous access to services
at any time, and enhance the overall customer experience. This report examines specific applications
of virtual assistants in the areas of e-commerce, banking services, and the public sector. It discusses
their role in optimizing processes, increasing customer satisfaction, and reducing costs. Finally, it
presents prospects for future development and the potential for integration with other innovative
technologies that can accelerate the digital transformation of economic processes.

KiouoBu AYMM: HUHTCIUICHTHHU BHUPTYAJIHU AaCHUCTCHTH, HU3KYCTBECH MHTCJIICKT, KIMCHTCKO
HU3XKUBsABAHC, JTUTHTAaIHA TpaHC(l)OpMa]_[I/ISI, HOTp€6I/ITCJ'ICKO IIOBEACHUEC

JEL: 033, M31

BLBeaenue

HpCB IOCJICAHOTO ACCCTHUIICTUC AUIHTaIHaTa TpaHC(l)OpMaHI/Iﬂ OKa3a CBbIICCTBCHO BJIUAHUC BBPXY
Ha4yuHa, II0 KONTO KOMIIAHMHTE B3aHMOJACHCTBAT C 1'[0Tp€6I/ITeJ'H/ITe. BHeZ[pﬂBaHeTO Ha H3KYCTBCH
HUHTEJICKT U aBTOMAaTHU3HUpPaHu KOMYHUKAITUOHHUTE IMTPOUECU JOBEJ0Xa 10 HOB MOJIC]I Ha YIIPABJICHUEC Ha

! Crynent, Maructsp, karenpa ,,Ia(GopMannoHEu TeXHOIOTAN 1 KoMyHuKarmu®, YHCC, e-mail:
viktoria.gabrovska@unwe.bg
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MOTPEOUTEIICKUTE OTHOLICHUS, B KOMTO NMPUOPUTETHU ca Obp3MHATA HA peakiys, NPELU3HOCTTa Ha
nHpOpMaLMATa U CTENEHTAa Ha NEepCcOHAIM3MpaHe. B Tasu cpema TpamuIMOHHUTE IMOAXOAW KbM
00CITy’)KBAaHETO TOCTENICHHO C€ 3aMEHSAT OT MHTEJUTCHTHH TEXHOJOTWYHU DPEHICHUS, OCHTYPSIBALIH
HENpPEeKbCHAT JOCTHII 10 HHPOPMALIUS U YCIYTH.

Cpen Haii-3HaYNMHTE WHOBAIIMY B Ta3H cdepa ce OTKPOSBAT UHTEITUTCHTHUTE BUPTYaTHH aCHCTEHTH.
Te uWHTErpupar ajJropuTMHA 3a W3KYCTBEH HMHTEJICKT, 00pabOTKa Ha €CTECTBEH €3UK W MAIIUHHO
o0ydeHue, KOSTO UM TO3BOJISABA JIa MOBPIKAT aJallTUBHA U CMHCJIOBO HACOYCHA KOMYHHUKAITUS MEXKTY
KOMIIaHUATa W morpebutens. B ycnmoBusta Ha 3acwiieHa TI00amHa KOHKYPEHIHSA, TMPH KOSTO
MOTPEOUTENICKOTO TIPEKHBSIBAHE CE€ TNPEBPbBIla B KOHKYPEHTHO NPEIUMCTBO, WHTEIUTCHTHUTE
BUPTYaJIHU aCUCTCHTH HE CaMO IOBHUIIABAT €(PEKTHUBHOCTTa HAa OOCIY>KBAaHETO, HO M IOZIIOMArar
HU3TPaXXIAHETO HA YCTOMYMBY B3aUMOOTHOIICHHUS C KIUEHTHUTE.

C'I)IJ.[HOCT H XapaKTCePUCTUKH HA HHTCJIUTCHTHUTE BUPTYAJIHH AaCUCTCHTH

WuTenureHTHUTE BUPTYAHH aCHUCTCHTH TPEJCTABISABAT COPTYSPHU CHCTEMH, KOHTO TPEIOCTaBAT
nHpOpMaLUs, TPENOPBKH WM YCIYyrH Ha MOTPEOMTENUTE IOCPEACTBOM TEKCT WM TJIACOBH
cboOmeHns. OTIUYaBaT ce OT TPAJUIIMOHHUTE TEKCTOBU aCUCTEHTH C BUCOKA CTETICH HA aBTOHOMHOCT,
I'bBKAaBOCT H CITOCOOHOCT 32 a/IallTalliy, IIOCTUTHATA Ype3 MHTETPAIMs Ha TEXHOJIOTHH 32 pa3lio3HaBaHe
1 00paboTKa Ha €CTECTBEH €3WK, pa3dupaHe Ha KOHTEKCT M MAallMHHO caMooOydeHue Ha 0a3ara Ha
MPENXOJHHU B3aUMOENCTBHUS.

KonTekcTHaTta opueHTanus € cpell OCHOBHUTE CBOMCTBA HA WHTENUTEHTHUTE BUPTYaIHH aCHUCTEHTH,
T KATO TS UM MPEAOCTaBS BB3MOXKHOCT J1a HHTEPIPETUPAT CHIBPKAHUETO U 3HAYCHUETO Ha
3aMMUTBaHUATA, TPEIBUA TPEAXOJHM KOMYHHKAIMA W HaJMYHATA WHGOpPMAIMs 3a KOHKPETHUS
norpeduren. Te mpurexaBaT crmocoOHOCT 3a TEPCOHATU3AINS, U3Pa3sBallia ce B MPEIOCTaBIHETO Ha
MEePCOHAIM3UPAHU OTTOBOPH W TIPENOPBHKH Bb3 OCHOBA HAa HATpyNaHH JaHHU 3a TOBEJIECHUETO H
MPEeANIOYNTaHMITa Ha MTOTpeduTens. Bucokata uM epeKTHBHOCT ce ABDKM M Ha BB3MOXHOCTTA 3a
WHTETpaIys C pa3TUYHU BRHIIHU cucTemu, kato CRM, ERP u mnarexHu maTdopmu, KOeTO OCUTYpsIiBa
OBbp3 U CHHXPOHU3UPAH JOCTHII 10 pazHooOpa3Hu yciayrd. OCBEH TOBa MHTEIUTCHTHUTE BUPTYAIHU
ACHCTEHTH TapaHTHpaT HEMpeKbCHAaTa JOCTBIIHOCT, KaTo MPEJOCTAaBIT HEMPEKbCHATO OOCIyXBaHe,
HE3aBHCHUMO OT BPEMEBH WM Teorpad)CKy OTpaHHYCHHS. 3HAYUMO MPEANMCTBO € U aBTOMAaTH3aIUATa
Ha PYTUHHHUTE MPOIECH, KOETO BOJH JI0 ONITUMH3KMpaHe Ha paOOTHUTE MOTOIM M CIIECTSBAHE HA BpEMe
U pecypcu. B cBosiTa CHITHOCT MHTEINTEHTHUTE BUPTYAJIHW ACHUCTEHTH ChuUeTaBaT (DYHKIMHATE Ha
CUCTEMa 33 MOTPEOUTEIICKO B3aMMOJICHCTBUE, HABUTAIMOHCH WHCTPYMEHT W aHAJUTHYHA CHUCTEMA,
KOSITO chOUpa, 00paboTBa 1 aHANM3UPA TAHHHU 32 TIOBE/ICHUETO Ha MOTPEOUTEIUTE C 1Ie) HEMPEKhCHATO
YCHBBPIICHCTBaHE HA MPEAOCTaBIHUTE yCIYTH.

OCHOBHH TEXHOJIOTHH 32 U3rPAKIaHe HA BUPTYAJIHUTE ACUCTEHTH
Oobpabomka na ecmecmeen e3ux

Texnonmorunte 3a 00pabOTKa Ha €CTECTBEH €3WK II03BOJISIBAT HA CHCTEMUTE Ja paz0wmpar,
WHTEPIIPETHpPAT W TEHEpUpaT 4YOBENIKA ped [0 Ha4YWH, HAmono0sBal] pealHa KOMYHHKAIIWSL.
brnaromapenvie Ha Ta3W TEXHOJOTHS MOTPEOUTENAT BH3MPUEMa B3aUMOJCHCTBHETO KATO €CTECTBEH
JTAAJIOT, a He KaTo MeXaHu4eH oOMeH Ha WH(OpMaIIs.

Mawunno ooyuenue

qp€3 AJITOPUTMU 3a MAILIMHHO 06yquHe BUPTYAJIHUTEC aCUCTCHTH CC CaMOO6yanaT Ype3 HaTpynaH
OIIUT W JaHHU OT IMPEAXOAHU Pa3roBOpPH. Taka cucremMuTe ITOCTEIICHHO HO,I[O6p5{BaT TOYHOCTTA U
YMCECTHOCTTa Ha CBOMUTC OTTOBOPHU, KATO C€ aAalTHPAT KbM HUHAUBUAYAJIHUTC MPECANOUYUTAHUA U
KOHTCKCTA Ha BCAKA CUTyallus.

Humepdgheiicnu mexanusmu 3a unmezpayus

3a Ja MBITBJIHABAT MPAKTUYECKH 3a7aud, aCUCTEHTUTE CE€ MHTETPUPAT C BHHIIHU CHCTEMH — 0a3u
nmaaan, CRM u ERP mutardopmu, yebcalitoBe n MoOwiiHY npunoxenus. Upes nmporpamuu naTepdericu
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TE€ OCBLIECTBABAT AOCTHII 10 PECYPCH U U3BBPIIBAT ACHCTBHUA KaTO PE3€PBALIUM, 3asBKU U TPAHCAKLINU
B PEAJIHO BpEMeE.

T'onemu oannu u ananumuynu mexanumu

AHanu3bT Ha HATPYIAHUTE JaHHU OT B3aUMOJCHUCTBHITA C KIIMEHTHU MIPEJOCTAaBsI EMITMPUYHA OCHOBA 32
3aqp00ueHO pa3OupaHe Ha MNOTPEOMTENICKOTO IOBeAeHHe. ToBa mmoAamomara B3€MaHETO Ha
MHQOPMUPAHU PElIeHUs] B 00JacTH KaTO MEPCOHATM3UPAHO OOCITYXKBaHE, MPOAYKTOBA CTPATETHS M
ONITUMHM3ALINS Ha MIPOIIECH, HACOUCHH KbM ONTHMHU3UPaHe Ha KIIMEHTCKOTO 00CITy)KBaHE U OBUIIIABaHE
Ha YAOBJIETBOPEHOCTTA HA MIOTPEOUTENHUTE.

I[Ipuioxkenusi B eJIEKTPOHHA THPIroBHsl, 0AaHKOBHU YCJIYTH M MYOJIUY€eH CEKTOP
Enexmponna mvpzosusn

B enexkrpoHHata TBProBUs WHTEIMICHTHUTE ACHUCTEHTH C€ M3MOJI3BaT 3a MOAOOpsSBaHE Ha
MOTPEOUTENCKOTO H3KMBSABaHE, Upe3 NPENOpbKH Ha MPOAYKTH, TOMOI C HaBUTalMATa B caiiTa,
aBTOMATH3UPAHO OOCTYXKBaHE Ha MOPBHUKU, 00pabOTKa Ha BPBIIAHUS, KAKTO M 33 MPOCIEAsSBaHE HA
cTaTyca Ha JOCTaBKa.

Enun xonkpereH mpumep e cucremara AliMe Assist oT miardopmara 3a €IEeKTPOHHA ThPTOBUS
Alibaba, kosiT0 00pab0TBa MIJTMOHH KJIMEHTCKH 3aIIUTBAHUS THEBHO, M CIIOPE M3CIICIBAHE MOXKE Ja
oKpre 0KoJo 85% OT Te3n 3anuTBaHus (TEKCTOBH U ITACOBH) aBTOMAaTU4HO [1].

CBpBpEeMEHHNTE TEHICHIIMH B YIIPaBJICHUETO HA KIIMEHTCKOTO U3 KMBSIBaHE [TOKa3BarT, Y€ TPAAUIIHOHHH
TEKCTOBH ACHUCTEHTH M HWHTEIUTeHTHUTE BUPTyaJHM AaCHUCTEHTH Beue 3aeMaT OCHOBHO MsCTO B
JUTUTATHOTO B3aMMOJCHCTBHE MEXIy KOMIIAaHMMTE M TEXHHTE KIMEHTU. Te ocurypssar Obp3 U
e(eKTHBEH AOCTHII A0 YCIYyTd Mpe3 MHOKECTBO KOMYHUKAIIMOHHM KaHalu — yeOcaiiToBe, MOOMIIHI
TPUIOKEHUS U COIIMAIIHU MEIMY — KaTo yIIECHSBAT Mpolleca Ha ThpceHe Ha MHPOPMAIUs U HaMallsiBaT
YCHIIETO, HEOOXOANMO 32 M3ITbIHEHUE HAa KOHKPETHH KIIMEHTCKH JercTBUs [2].

bankoesu ycnyzu

BaHKOBHST CEKTOp € €IWH OT IBPBUTE, KOUTO BHEIPSBAT WHTCIUTCHTHU BUPTYyaJHU aCHCTEHTH B
00CITy’)KBaHETO Ha KITUEHTH. Te3H CHCTEMH Ce U3IMON3BAT 3a MPeIoCTaBsIHEe Ha WHPOPMAIHsI 32 CMETKH,
TpPaH3aKIUU ¥ (PUHAHCOBH MPOIYKTH, KAKTO U 3a IOJANOMAaraHe Ha KJIMCHTH NPU U3BBLPIIBAHE Ha
OCHOBHH OIEpaluu.

Buptyanaurte acucteHTH B 0aHKUTE TOA00PSIBAT €DEKTUBHOCTTA, KATO AaBTOMATH3HMPAT YECTO CPEIIaHu
3aMMTBaHUS ¥ HaMaJsiBaT HATOBapBAaHETO Ha KOHTAKTHHTE IIEHTpoBe. Te mompuHAacAT 3a mo-0bp3a u
TOYHA KOMYHHKAIIHS, Ch3/IaBallla YCellaHe 3a ISPCOHATHO 00CTYKBaHE U IMOCTOSHHA JTOCTHITHOCT. [Ipu
Jo0pe u3rpajieHa HHTETPAHs ¢ BhTPEIIHUTE CUCTEMHU aCUCTEHTHTE MOTaT Jia pearkupar B paMKHTE Ha
KOHTEKCTa W Ja IMpemaraT pelIeHus, KOWTO TIIOBHUIIABAT YOBIETBOPEHOCTTAa M JOBEPHETO Ha
KJIMECHTUTE.

B menrocpoueH miuaH Te3u TEXHOJIOTUU CE MPEBPHINAT B CTPATETMYSCKU HHCTPYMEHT 32 ONTHMH3AIIHS
Ha MPOLECUTE, HAMAJSIBAaHE Ha Pa3XOAMTE M U3rpakJaHe Ha MO-TPAaHHU B3aMMOOTHOILICHHUS MEXKITY
OaHkaTa W HelHuTe oTpedurenu [3][4].

Ilyoauuen cexmop

B nyOnuuH#sS CEeKTOp MHTEIWTEHTHHUTE BUPTYAIHH AaCHCTEHTH C€ W3IIOJI3BAT KaTO WHCTPYMEHT 3a
MOBUINIaBaHE Ha e€(EeKTHBHOCTTA M JOCTHIIHOCTTa HAa aIMWHHUCTPATHBHHUTE YCIyTrH. Te moamomarar
B3aMMOJICHCTBUETO MEXKIy TPaXTAaHUTE M HMHCTUTYIMUTE, KaTO OCHUTypsBaT OBpP3 JOCTBII JO
nH(popMaIus, HACOYBaHE KbM ITOAXOISAIIN YCIYTH U BB3MOXKHOCT 32 aBTOMaTH3UpaHO 00paboTBaHe Ha
YecTo 3a/aBaHU 3anmuTBaHus. [logoOHM cucTeMu ce MpuiaraT yCIemHo NpH oOCTy)XBaHEe Ha
aIMUHUCTPATUBHU MPOLIETypH, 3alIMCBAHE HA YaCOBE, MOJABaHE HA 3asBICHUS U MPEJOCTaBSHE HA
aKTyaJ HU JaHHU 32 HOPMATUBHU U3UCKBAHMUSI.

HHTemurenTHUTE acHUCTEHTH B ABPIKABHUTC CTPYKTYPU AOIPHUHACAT 3a IO-rojsiMa IpO3pavyHOCT U
C(l)CKTI/IBHOCT, KaTO ChUICBPECMCHHO HaMaJIIBAT HATOBAPBAHETO BBPXY CIIYKUTCIIUTC U BPEMETO, KOCTO
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rpakaaHUTe OTICIAT 3a MojyvaBaHe Ha WH(popmarms. KIlO4OB e€leMEHT € Bb3MOXKHOCTTAa 32
MHTETpaIisi ¢ BBTPEIIHU 0a3d JaHHH M CJICKTPOHHU PETHCTPH, KOCTO MO3BOJsIBA aBTOMAaTH3HpaHa
MpoBepKa U 00paboTka Ha MHGOpPMAIUA B pealHO Bpeme. Taka ce MOCTUra Mmo-BHCOKAa TOYHOCT Ha
MPEI0CTaBsIHUTE YCIYTH U CE HaMaJIsiBa BEPOSITHOCTTA OT YOBEIIKH TPEIIKH.

OcBeH OmepaTHBHUTE IOJI3H, BUPTYaJHUTE ACHCTEHTH B IMyOJIMYHHMSA CEKTOP MMAaT WU COLMAIHO
3HaYeHHe — T€ HaChpyaBaT AUTUTAIHOTO BKJIIOYBAHE, KaTO MPEAOCTAaBAT JOCTHII A0 YCIYTH Ha JIUIA C
orpaHMYeHa MOOMJTHOCT WJIM KMBEELH B OTJaJIedeHH pailoHH. B mo-mmpok minaH BHeIpsiBaHETO Ha
TaKMBa PELICHUS € 4acT OT Ipoleca Ha AUTUTalHa TpaHchopManys Ha MyOIMYHATa aIMUHUACTpALH,
HAco4YeH KbM M3TpakJaHe Ha M0-OTBOPEHO, JOCTHITHO U OPUEHTUPAHO KbM IPaKAAHUTE YIIPaBICHHUE

[5].

Ipeanmcrsa u [Ipean3Bukarescrea
IIpeoumcmea

IMono6peHo KIUEHTCKO NpeKUBABAHE. BUPTyaTHNUTE aCUCTEHTH OCHTYPSIBAT He3a0aBeH M MOCTOSIHEH
JOCTBII 0 MHPOPMAIU U YCIYTH, KOETO BOIU 0 MO-OBp30 periaBaHe Ha MpoOJIeMU W MO-BUCOKA
yIoBIeTBOpeHocT. Te Morar ja ce HWHTEerpupaT INpe3 MHOKECTBO KOMYHHKAIIMOHHU KaHAIlU
(yeOcaliToBe, MOOWIHH TIPUIIOKCHHS, COIIMAIHU MEIWH), KOETO OCHUTYpsiBa TUIABHO M €(pEKTHBHO
o0cITy>KBaHE C HAMAJICHO YCHIINE, HEOOXOIUMO 3a U3IIbJIHEHNE Ha KIIMEHTCKH 3alUTBaHus [2].

HamansiBane Ha omepaTHBHHUTE pa3xoan. Upe3 aBTomaTH3UpaHe HA PYTHHHU M YECTO TTOBTAPSIIHN Ce
3aa4M (OTTOBOPH Ha YECTO 3a/JaBaHU BBIIPOCH, MPOCICAABaHE Ha MOPHYKU, OCHOBHU TPAHCAKIIUM),
BUPTYQTHUTE aCHCTEHTH 3HAYMTEITHO HAMAJIIBAT HATOBAPBAHETO BBPXY CIY)KUTEIUTE, KaTO 10 TO3H
Ha4yuH MOHM)KaBaT ONEPATUBHUTE pa3xoau [9].

[epconamu3npana komyHukamus. Upe3 U3noa3BaHEeTO HA MAITMHHO OOyYeHHE U aHalli3 Ha JIaHHH,
ACHCTEHTUTE MOTaT Jia MPEAOCTaBAT TEPCOHAIM3UPAHH MPENOPHKH M OTrOBOpH, Oa3WpaHu Ha
HCTOPHUATA HA KJIIMEHTA U HETOBUTE IpeArounTanus. ToBa € 0cOOEHO LIEHHO B AMTUTAIHUS MAPKETHHT,
KBJIETO ACUCTEHTUTE MOTaT /1a aHTaKUPAT MOTPEOUTENNTE € IIEPCOHATM3UPAHO ChABPKAHNUE U ohepTh
C 1€ ONTUMH3MpAHE Ha Ipolieca, IPU KONTO MOTpeOuTenuTe NpearprueMar KelnaHoTo MOBEJCHUE -
HaIlpUMep MOKYIKa, pEruCTpalus Win 3anuTBaHe [9].

Mamaoupyemoct u epekTuBHOCT. CHCTEeMUTE MOrar J1a 00paboTBaT eTHOBPEMEHHO OTPOMEH Opoit
3aMUTBaHUs, KOETO € HEMTOCUITHO 32 YOBEIIKHM eKHUIl. Ta3u MamadupyeMocT € OT rojisiMo 3Ha4YeHHUE 0
BpeMe Ha CHITHO HaTOBapBaHe WM Obp3 pacTex Ha OusHeca.

CpOupaHe u aHaau3 Ha JaHHU. Besako B3auMoneiicTBUe reHeprpa LICHHU JaHHU 33 MOBEACHUETO U
HY)KIUTE Ha KIMEHTUTE. AHAIW3BT HA TE3M JAaHHU IMOJNOMara MACHTU(DUIMPAHETO HAa TCHIACHIIMH,
¢1ab0CTH B 00CITY)KBAaHETO U BH3MOYKHOCTH 33 ONTUMH3AIUS Ha IPOAYKTUTE U ITPOLICCHUTE.

Ilpeouszseuxamencmea

Orpannyennss B pa30HpaHeTO HA CJIOKEH HJIM eMONHOHAJEH e3uk. Jopy W c Hampeabka B
o0paboTKaTa Ha €CTECTBEH €3HWK, BUPTYAIHUTEC ACHCTEHTH BCE OIIE Cpemar 3aTpyJHEHUS IpH
pazOupaHeTo Ha capKa3bM, UPOHUS, 3alIMTBAHUS, U3UCKBAIIH MOCTIeIOBaTeNIHA JOrHIecka 00paboTKa
WJIM CUIJTHO €EMOIIMOHAITHO HATOBAPEHU 3anuTBanus. [[pu nurca Ha JocTaThueH KOHTEKCT WIH B CIIydait
Ha U3BBHPEHO ToJIsiM OpOi BH3MOXKHH TEMH, 3aM1a3BaHETO HA CMUCIIOBO HACOUYCH U €CTECTBEH JTUAIIOT
OCTaBa CEPHO3HO MPEIU3BUKATEICTBO [§].

YupagieHue Ha NOTPeOUTEICKATE OYaKBaHusl. [[0TpeOUTETUTE U3UCKBAT CBOCBPEMEHHA W TOYHA
peaKius CIpsiIMO KOHKPETHATa UM HYXKJa. AKO aCHCTEHTHT HE MOXE Jia OTTOBOPH HIU MPEIOKU
HeTOYHa WH(OpMAIIHsS, TOBa BOJIU JI0 Pa30vapoBaHHE M BIOIIABaHE HA KIIMEHTCKOTO H3)KHUBSIBAHE.
HeycnexbT f1a ce nmpeaaie pasroBopa KbM CIYKUTET HABPEeMe YeCTO MOPak/ia HeraTHBHA eMOIIMOHATHA
peakuusi.

CUrypHOCT W 3alMTa HA JUYHUTe AaHHU. VHTErpamusita ¢ BHTPEUIHH CHUCTeMH (KaTo OaHKOBH
CMETKM WM JIMYHA WH(OpMAIMs) TMOBAWra BBIPOCH OTHOCHO CHUTYPHOCTTa Ha JaHHHUTE H
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ChOTBECTCTBUCTO C PEryjialiui KaTo GDPR. HereK’LCHaTOTO noaAbpIKaHe Ha BUCOKU CTAaHAAPTH 3a
CUTYPHOCT € MHOI'O BAXXHO 3a 34alla3BaHC Ha HOTp66I/IT€J'ICKOTO AOBCpPHUC.

Pa3xoau 3a BHenpsiBaHe U MOJAPbKKA. PazpaboTBaHEeTO, BHEAPSBAHETO U MOCIIEABAIIOTO O0yUYeHHUE
Ha CHCTEMHTE 32 MAIIMHHO 00y4eHHe, KaKTO U HTerpanuira uMm c¢ ocrananata UT undpactpykrypa,
M3MCKBAT 3HAYNTEIIHU IbPBOHAYAIHN MHBECTHLIMH U TEKYIIH PECYPCH 32 MOJAPHKKA U aKTyaTu3alys.

H3rpaxknane Ha 4oBeKomnoaoOHa Bpb3Ka. [IpoyuBaHus TOKa3BaT, 4e MOTPEOHMTENMTE MOrar Ia
Pa3BUAT U3BCCTHA CTCIICH HAa B3AMUMOOTHOIICHUC C BUPTYAJTHUTC ACUCTCHTH. B’preKI/I TEXHOJIOTUYHHUA
HaNpeIbK, MpHU CHEHU(PUIHN Ka3yCH YOBEIIKUAT (PAKTOp OCTaBa HE3aMEHHM 3a IIOCTUTaHE Ha
E€MOITMOHANTHA CBBP3aHOCT U JBJITOCPOYHA AHTKHUPAHOCT [7].

IlepcnexTuBy 3a ObACIIO Pa3BUTHE

Pasmmpena cmocoO0HOCT 32 KOHTEKCTHO pa30upaHe M NPOAKTHUBHO NoBedeHue. BuprtyamHute
ACUCTEHTH OT HOBO IIOKOJICHME HsAMa Ja C€ OrpaHM4YaBaT caMoO JI0 OTIOBOP Ha HOTPEOUTEICKU
3alUTBAHUS, @ 1€ JEMOHCTPHUPAT CIOCOOHOCT 3a MPEIBIDKIAAHE HA HYXIUTE HA MOTPEOUTENs Upes3
aHaJIN3 Ha MMOBEJCHYECKN U KOHTEKCTHHU IaHHU B peaiHo BpeMe. ToBa Ie UM MO3BOJIH J1a IPEAOCTaBAT
3HaYMMa M CMHCJICHA WH(OpMAlMs WU PEIieHHs Olle NpeAHd TOTPEOUTENAT na e (GopMysmpat
KOHKPETHO 3aliTBaHE.

I's1acoBM TEXHOJIOTHH U HHTErPalys B CBbP3aHHU YCTPOlicTBA. Pa3BUTHETO HA NTACOBUTE ACHCTEHTH
U TAXHOTO BHEIpPSIBaHE B pa3HOOOPa3HU OTUTMTAIHU CPEIU - KATO MHTEIUTEHTHH BUCOKOTOBOPHTEIH,
aBTOMOOWJIHM CHCTEMH M YCTpPOMCTBa OT eKocucreMaTa Ha VHTepHeT Ha Hemara - 3HAYMUTENIHO
pasmupsiBa (QYHKIHMOHATHOCTTa M JOCTBIIHOCTTa HA BHUPTyaJHHUTE acHCTEHTH. ToBa Cbh3AaBa
MPENOCTaBKH 3a MO-MHTYUTHBHO M E€CTECTBEHO B3aMMOJCHCTBHE C MOTpEOHTENUTE, KOETO € OT
0c0o0eHO 3HaueHHE 32 MAPKETHHTOBUTE U THPTOBCKU CTPATETHH, ThI KATO MPEJOCTaBs HOB KaHAI 3a
aHTaXHUpaHe, KOMyHHUKAIWS U pealn3upaHe Ha ThPTOBCKH AeicTBus [6].

XuOpuaHu Moge/IM HA B3aUMO/IelicTBHe MeKIy M3KYCTBEH HHTEJEKT M YoBeK. OuakBa ce 3aCUICHO
MIPUJIOKEHWE Ha KOMOWHHpPAHU TOIXOAM, IMPH KOWUTO BHUPTYaTHUST AaCHCTEHT W YOBEKBT Ja
(hYHKIIMOHUPAT KaTO JOIBJIBAIIHU C€ KOMIIOHEHTH B 00C/IY)KBaHETO Ha MOTPEOUTEIUTE. ACUCTCHTHT IIIE
moema o00OpaOOTKaTa Ha CTaHJAPTHU M TOBTApAIIM C€ 3alMUTBaHHs, JOKATO IPHU TO-CIOXKHH,
E€MOIIMOHATHO HATOBAPCHH WJIM W3BHH 00XBaTa Ha aBTOMATH3AIMATA CHTYAIlMH, € CE OCHIIECCTBIBA
IJIABHO TPEXBBHPIBTHE KM YOBEIIKH EKCIIEpPT, KaTo acCHCTEHTA Ipeaaieé BCHUKH KITIOYOBH JaHHU OT
B3aMMOJICHCTBUETO, HEOOXOIUMH 3a €PEKTUBHO MPOABKaBaHE Ha 00CIYKBAHETO.

EmonunoHaneH H3KyCTBeH HHTeJNEKT. bpaemure cucremu 1ie 0b1at pa3paboTeHH ¢ B3MOXKHOCT 3a
paslo3HaBaHe W pearupaHe Ha €MOIIMOHATHOTO CHCTOSHHE Ha TOTpeOuTeNs (Upe3 Iiiac Wiu TEKCT),
aJanTHpaikku CBOS TOH M CTpaTerdss Ha KOMYHHKamus. ToBa IIe TOBUINM KadecTBOTO Ha
MIEPCOHAM3UPAHOTO 00CTyKBaHE.

IMo-no0pa uHTerpanusi B OU3HeC eKOCHCTeMH. ACHUCTEHTUTE IIE C€ IPEBbPHAT B ILCHTpaJCH
uHTepdeic 3a AOCTHI 0 BCHYKH BHTPEIIHA W BBHIIHHM cucteMu Ha opranm3arusata (CRM, ERP,
JIOTUCTHYHH TIATGOPMH), KOETO IIe MM ITO3BOJIH J]a U3MBIHABAT MO-CIIOKHHA M KOMIUICKCHH 32/1a4H B
peasHO BpeMe, KaTo M0 TO3U HAYWH IIe YCKOPAT JUTHTATHATA TpaHChOopMAaIlis Ha HKOHOMHYECKUTE
TIPOTIECH.

3akJaroueHue

WHTeNnUreHTHUTE BUPTYaTHH ACUCTCHTH TPEACTaBISABAT MOIICH WHCTPYMEHT 3a IMOA0OpsSBaHE Ha
KIIMEHTCKOTO HM3KUBSBaHE, Upe3 aBTOMATH3aIUs, IEPCOHAIM3AINs, HEMPEKbCHATA JOCTHITHOCT U
UHTErpalus ChC ChHIIECTBYBAIlM CUCTEMH. 1€ ca BaK€H €JEMEHT OT CTpaTerusTa 3a JAUTUTaTHA
TpaHchopManus Ha BCEKU MoJiepeH OusHec. [IpunoskeHusTa UM B €JIEKTPOHHATA ThPTOBHS, OaHKOBUS
7 MyONMWYHUS CEKTOp MOraT [a IOBEAaT J0 3HAYMTEIIHO HaMaJleHWe Ha OIEPaTHBHHUTE Pa3XOJIUTE,
MTOBHUIIIEHA YAOBJIETBOPEHOCT HAa IMOTPEOWTENNTEe M KOHKYPEHTHO MPEANMCTBO. B ChHIIOTO Bpeme,
YCHENIHOTO UM BHEJPSIBAHE M3MCKBA BHUMAHHME KbM TEXHUYECKUTE OTPAHUYCHUS, YIpaBiICHHE Ha
MTOTPEOUTEIICKUTE OYaKBAHMS, 3al[UTa HA JIMYHUTE JAaHHU U YyCTOMYMBO Pa3BUTHE HAa CHCTEMATa, 3a Ja
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ce 68.HaHCI/IpaT TEXHUYCCKUTC BB3MOKHOCTH C YOBCHIKUTE HYXIU U Na CC rapaHTHpa 6€3Hp06H6M6H
nopexoa MEKAy BUPTYaJITHOTO U YOBCIIKOTO O6CJ'Iy>KBaHe.
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AJTOPUTMUYEH MAPKETHUHT, IMTUTAJIHU JIBOMHUIIA U
MAHMUITYJIAIMA HA TIOTPEBUTEJICKOTO ITOBEJAEHUE: ETUKA
N PUCKOBE B IUTUTAJIHATA UKOHOMMKA

Algorithmic Marketing, Digital Twins, and the Manipulation of Consumer Behavior:
Ethics and Risks in the Digital Economy

Bacusiena BacuuieBa!l
e-mail: vasilena.vasileva@unwe.bg '

Pe3rome

Pazsumuemo na areopummuunume coyuannu NAAM@OOPMU U UKYCEEHU UHMeNeKm 008ede 00
PesoNoyuUsl 8 MApKemuHaa, Kamo 8beeoe NOHAMUEMO 34 OusUmaier OBOUHUK HA nompeoumenst —
MoOen, Koumo npedcKa3éa Rpeonoyumaniis, pewenus u eMoyuonannu peakyuu. Tazu nosa napaouema
PAa3uwUps6a  8bIMONCHOCTHUME HA NPEOUKTMUGHUS MAPKEeMUHe, HO Nopa)cod U emudHu Ouremu,
CBbP3AHU C ABMOHOMUSMA, NPO3PAYHOCMING U 00BEPUEMO 6 OUSUMATHAMA UKOHOMuUKa. Hacmoswuam
O00KIa0 u3cnedsa meopemudHume u NPAKMU4ecKU ACNeKmu HA aieOPUMMUYHUS MApKemune,
PazenexNcoatiky emuyHume pUcKose om MAaHunyiayus, 310ynompeda ¢ 0aHHUu U OUSUMAIHU OblO0KU
Gpanuuguxayuu (deepfakes). Ilpes nocreonomo decemunemue aropummume 3a MAWUHHO 0OyHeHue
ce npesvpHaxa 8 08ucamesl Ha OUSUMATHAMA UKOHOMuUKa. Mapkemuneosume cmpameauu eue He ce
bazupam Ha Macoeu NOCAAHUA, d HA OUHAMUYHO MOOEIUPAHe HA NOBeOeHUemOo upe3 2oiemu 0annu (Big
Data) u nesponnu mpesicu. Iousmuemo ,,oueumanen ogounux‘* (Digital Twin) — nvpeonauaino
UBNONI36AHO 8 UHIICEHEPCMBOMO — OHEC ce NPULa2a u Cnpamo unousudyainume nompebumenu. Kaxmo
omoenazea Ye et al. (2025), yupposume moderu nozsonsaeam ,,OUOUHCRUPUPAHO * HAOIOOeHUEe Ha
nogedeHuUemo, Koemo modxce 0a 6v0e U3NOA36AHO KAKMO 3d YCMOUYUBO pA36Umue, maxa u 3a KOHMpO.L.

Kiro4oBHu AyMH: QJITOPUTMAYHU COITUAITHH IDIATPOPMHU, H3KYCTBEH UHTENIEKT, MAPKETHUHT, TUTUTAIICH
JBOWHUK, MPEAUKTUBEH MApKETHHT, €TUYHU JTUIIEMH, aBTOHOMHUS, TPO3PavHOCT, TOBEPHUE, TUTUTAITHA
WKOHOMHWKA, QJITOPUTMHYCH MApKETHUHI, €TUYHH DPHCKOBE, MaHUITYJAIUs, 3JI0yrmoTpeda ¢ JaHHH,
IUTHTATHE Ob100ku pammudukanmm (deepfakes), mammuano oOydenwue, romemu nanau (Big Data),
HEBPOHHU MpEXKH, IWHAMHUYHO MOJCIHpaHe Ha IOBEACHUETO, OMOWHCIHMPHUPAHO HAOIOICHUE,
YCTOHYHBO pa3BUTHUE, KOHTPOIL.

Abstract

The rise of algorithmic social platforms and artificial intelligence has sparked a revolution in
marketing, introducing the concept of the consumer’s digital twin — a model that predicts preferences,
decisions, and emotional responses. This new paradigm expands the potential of predictive marketing
but also raises ethical dilemmas related to autonomy, transparency, and trust within the digital
economy. The present report examines both the theoretical and practical aspects of algorithmic
marketing, addressing ethical risks such as manipulation, data misuse, and digital deepfakes. Over the
past decade, machine learning algorithms have become the driving force of the digital economy.
Marketing strategies are no longer based on mass messaging but on dynamic behavioral modeling
through Big Data and neural networks. The concept of the “digital twin” — originally used in
engineering — is now applied to individual consumers. As noted by Ye et al. (2025), digital models

! loxTopanT KbM Katezapa ,,Mumxycrpuanen ousnec”, YHCC, e-mail: vasilena.vasileva@unwe.bg
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enable “bio-inspired” behavioral observation, which can be leveraged for both sustainable
development and control.

TeopeTn'um OCHOBH HA AJITOPUTMHUYHUA MAPKETUHT

ANTOPUTMHYHHAT MAPKETHHT MTPECTABIIBA MHTEPIUCIMIIJIMHAPEH CHHTE3, KOWUTO MPEIuInTa
NPUHIMIIATE HAa HKOHOMHYECKATa palMOHAIHOCT, KOTHHUTHBHATA IICUXOJIOTHs, HEBpOHAyKara W
U3KYCTBEHHS MHTEIICKT, Ch3aBaiiki HOBO TO3HABATEIIHO TIOJIE — UKOHOMUKA HA NPeOCKA3yemMomo
nogedenue. Tazn HOBa MapaaurMa HaIXBbPJIs TPAAUIIMOHHATA JIOTHKA HA Ma3apHOTO B3aUMOJICHCTBIE
U Ce MPEBPBIlAa B CHCTEMA 32 MOBEIeHYECKO MPOorpaMupaHe, Ipu KOSTO CYOSKThT HE MPOCTO H30HUpa,
a OMBa nosedeHuecku nPOeKMupPan.

Hronomuueckama payuoHaaHoCm u HEUHAMA OUZUMATTHA MPAHCHopmayus

Knacuyeckara mkoHomuuecka teopusi (Homo economicus) mpuema, ye 4HOBEKBT JeHCTBa
palMOHAHO, MAaKCUMHU3UpAHKH TONE3HOCTTa CU. AJTOPUTMHUYHMAT MAapKeTHHI MoAjara ToOBa
JOMyCKaHe Ha paJuKaliHa PEeBH3MsS — HE 3all0TO PalMOHAIHOCTTa € HW3Ye3Hana, a 3alloTo €
AJIrOPUTMHU3UPAHA.

brnaromapenue Ha MacuBH OT TIOBEICHUSCKY NaHHU (T.Hap. digital exhaust), MalllMHNATE BEYE HE
MpearonaraT panloHATHOCT, a HM3YHMC/IASIBAT BEPOATHOCTTA OT OmpeleleHO mnopedeHue. Kakrto
nokaspar Tucker (2022) u Kim & Zhang (2024), cbBpeMEHHUTE MapKETUHIOBH MOJEIH H3MOJI3BAT
BeliecoBr BepOsSTHOCTH M HEBPOHHH MPEXKH, 32 Ja MPOTHO3UPAT MUKPOPEIICHHUSI — KaT0 MOMEHTHTE
Ha KoJieOaHue MpeAr MOKYTIKa, UIH CKIOHHOCTTa KbM JOSUTHOCT KbM OpaHII.

Taka MKOHOMMYECKaTa PallMOHATIHOCT C€ 3aMEHs OT CHMAMUCMUu4ecka npeocKazyemMocm —
PALOHATHOTO Be4e HE € HOpMa, a (DYHKIIMS Ha U3YHCIICH PUCK.

Ilosedenuecka uxonomuxa: om ,,yoexcoasane“ Kom ,,apxumexmypa Ha uzoopa“

Thaler & Sunstein (2021) BbBeXXAaT KOHIIEMLHUATA 3a nudge — JIEKO ,,[T0A0yTBaHE , KOETO
Haco4yBa MOBEJCHUETO, Oe3 Jla orpaHryaBa W30opa. AITOPUTMUYHUAT MAapKETHHT € EBOIIOIUATA Ha
TO3HM TPHHIMUIL, HO B XumnepTpodupana ¢Gopma: J0Karo TPAIUIMOHHUAT nudge € Ch3HATEICH U
[IEJICHACOUCH, AJTTOPUTMHUYHHAT Nudge e ABTOMATH3HPAH, HEBUIUM U aJalITHBEH.

CucremuTe Wu3MOA3BAT MOJACTM Ha KOTHHTUBHU W3KPUBSBAaHWUS — Karo eQekra Ha
MIOTBHPIKJCHUETO, COLMAITHOTO JIOKA3aTeIICTBO WK cTpaxa oT nponyckane (FOMO) — 3a na ce3manar
KOHTEKCTH, B KOUTO TIOTPEOUTEIAT Bh3IIPpHUEMa MIPEABAPUTEIHO IPOrpaMUPaHus H300p Karo cOOCTBEH.
ToBa Beue HE © MapKETHUHI, & APXUMEKMYPA HA NOBEOeHYeCKUus C8sim, B KOWTO aBTOHOMUSTA CE
MIPEKUBSABA, HO HE CE YIPaKHSBA.

HeepouxonoMuKa U HespoOMapKemuHne: 0e1<00upane HA Cb3HAHUEMO

HeBponkoHoMHKaTa pasmiexia Kak MO3bKBT OICHSBA CTOWHOCTTA, YIOBOJCTBHETO H
OuaKBaHUATA TpH B3eMaHe Ha pemeHms. Plassmann et al. (2020) moka3Bart, e ompeneIieHH MO3LIHHI
PETHOHM — HampuMep BEHTPOMEIUATHUST MPEPPOHTAICH KOPTEKC — aKTHBHpAT MpeIcCKa3yeMu
MOJICITM Ha peakis NpU Bb3MpUEMaHe Ha OpaHaoBe. ANTOPUTMHUYHUSAT MAPKETHHT W3IOJN3BA TE3U
JaHHU 3a Chb3/laBaHe Ha Hespoemnamuunu cuctemu: MM Mopmenu, KOWTO ajanTupar PEeKIaMHOTO
ChIIbp)KaHUE B PEATTHO BpeMe CIIOPET EMOIMOHAITHIS TOH Ha Ilaca, MUMUKUTE WU ChPJCYHUS PUTHM,
M3MEpEH upe3 MePCOHATHN OMOCEH30PHU YCTPOUCTBA.

ToBa BBBEXJa HOBO HHMBO Ha TIEPCOHAIM3AIMS, KOETO MOXEM Ja HapedeM a(eKTHBHA
NEePCOHATU3ANUS — MApKETHHI, KONTO HE MPOCTO TOBOPH ,,HA TeO™, a upes meb.
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H3Kycmeenuam unmeneKkm Kamo KOCHUMUGHA UHPpacmpyKmypa

W3KyCTBEHUAT WHTENIEKT HE € MPOCTO MHCTPYMEHT 3a aBTOMAaTHU3aliid — TOH € KOTHUTHBEH
NMOCPEeAHUK MEXIy MapKeTHHTa U oTpebutens. Upes nbpn0okn HeBpoHHU Mpexu (Deep Learning) u
rerepatuBHu Mozenu (Generative Al) anroputmure chb3maBar ,,[IOBEACHYECKH XHUIIOTE3U', KOUTO CE
MIPOBEPSIBAT B peajiHO BpeMe BbPXy MUIMOHU UHIUBUIN.

Te3u cucTeMH He ce HYXKJIasAT OT TCOPUU 32 MOTHUBAIUATA — TE U3BIUYAT 3aKOHOMEPHOCTH OT
emmupraan nanau. Kakro mocousa Floridi (2023), ToBa Bomu 10 ,,eMTUCTEMONIOTUYHA TPAHCHOpMAIIHS
3HAHMETO 3a YOBEKA BEUC HE € ICHXOJIOTMYSCKO, a M3yucamTeano. MU cucremute mopmenupar
BEPOSATHOCTUTE HA MOBEJCHHUE, IPEBPBINAHKYA EMOLIMUTE B aJITOPUTMUYHU CUTHAJIH, & PEIICHUATAa — B
W3XOJM HA HEBPOHHH OTITUMH3AIUH.

Om KomyHuKayus KoM npeocKazamenta uHgpacmpykmypa

TpaauLIMOHHO MapKETUHTBT CE Pa3IeK 1A KaTo MPOLEC Ha ABYNOCOYHA KOMYHMKALUS MEX Ty
Opann u notpedbuten. B emoxara Ha aNTOPUTMUYHUTE CHCTEMH TOH ce MPEBPbHIIA B HPEOUKMUBHA
uH@pacmpykmypa — Mpexa OT MOJEIIN, KOATO HE POCTO OTroBaps Ha HYKOUTE, a TH MPOEKTUPA.

Ye et al. (2025) orOens3Bar, 4e CHBpPEMEHHUTE MOACHH (YHKIMOHHMPAT aHAJOIMYHO Ha
HEBPOHHU CTPYKTYpH — T€ Yyd4arT OT TPEIIKUTE CH, KOAWUPAT TIOBEIECHYECKH UIa0JOHU WU
,,CHHXPOHHU3UPAT" OTPeOUTEICKaTa aKTUBHOCT C MKOHOMUYECKHUTE LIE/IM Ha TuiaTdopmara.

CHGI[OBaTeHHO mncjiTa Ha MAapKETHHIra BEYC HEC € Ja yﬁezm, a Ja mnpeaorpeacian:
JAa Cb34aAcC TaKaBa KOTHUTUBHA W CMOLHOHAJIHA CpClad, B KOATO OHNPCACIICHO MOBCACHUC HUIITICIKIA
€CTCCTBCHO, HEN30EKHO U JINIHO MOTHUBHPAHO.

Kpumuuna nepcnekmuea

Tazu Tpancopmanus mocraBs (GyHAaMeHTaJeH (QUIOCOQCKU BBIPOC: aKO MOBEACHUETO €
MpeICcKa3aHo U HACOYCHO OT aJITOPUTMH, OCTABa JIM MSICTO 3a cCB0001a Ha u300pa’? AJITOPUTMUIHHSIT
MapKeTHHI, B CBOATa KpaitHa (opMma, ce A0OIMKaBa 10 KOHICHIVSTA 33 AI2OPUMMUUHO YRPAGIEeHUE
(algorithmic governance) — KbETO Ma3apbT, AbprKaBaTa U MEIUUTE CE CIIMBAT B €MHHA CHCTEMa 3a
yIpaBJcHHUE Ha MOBEICHUETO.

OTTyK cneaBa, Y€ U3CIACABAHETO Ha aJIrOPUTMHUYHHUS MApPKETUHI BE€YE HE € IPOCTO
WKOHOMHYECKA JUCIUILINHAE, a hopMa Ha coyuanna ¢hunocogus, IOCTaBsIIA O] BBIIPOC TPAHUIIATE HA
YOBEIIIKaTa aBTOHOMHS B €110XaTa Ha N3YHCIUMHUS YOBEK.

KOH].[el'[III/IﬂTa 3a JUTUTAJIeH ABOMHUK B MapKeTHHIa

[onstuero digital twin Bb3HUKBA B MH)KEHEPCTBOTO KaTo MOIEI 32 CUMYJIMPAHE H MOHUTOPHHT
Ha (pU3WUecKkW CHUCTEMH — HampuMep TypOWHH, CaMOJIETH WM Tpajcka mHPpacTpykrypa. Ho c
pa3pacTBaHETO Ha JIUTHTATHATA MKOHOMHKA W COLMAIHUTE IIATGOPMHU, TOBA TOHSITHE MPECKOYH
rPaHUINTE HA NHAYCTPUATHOTO HHKEHEPCTBO U HABJIC3¢ B XyMaHUTAPHUTE U COLUATHHUTE HAyKH.

Huec ,, AUrUTaTHUAT IBOMHUK  Beye HE € MOJEI Ha MallnHa, a MOJeJ Ha YOBeKa, U3rpaJicH
ype3 HeNpeKbCHATO HAOIIOEeHNe, H3BINYaHe M MHTEPIPETaIis] Ha TaHHY 32 IIOBEICHUETO MY B peajHa
U BUpTyajiHa cpena. Tasu Tpancdopmanus Oenexu HICTOPUIECKH 00paT — OT MeXaHuyeH peanu3vbm KbM
aneopummuier aHmponoyeHmpUusbM.
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Om UHMHCEeHePpHUA MoOO0el KbM KOZHUMUBHAMA cumynauusa

IIspBOHAYATHO UHXKEHEPHUSIT TUTUTATICH IBOMHUK TIPECTABIIBAIIC TOYHA, CHHXPOHU3UPAHA
peruiika Ha pu3udecka CUCTEMa, KOSTO pearupa Ha peaiHd JJaHHH, 3a J1a PSIBUIN ObACIITN ChCTOSHUS.
JlHeC MapKeTHHTOBUSAT JUTHUTAICH ABOWHUK (PYHKIIMOHHPA MO aHAJIIOTHYEH MPUHIUI — HO HEeToBaTa
»(pU3nYecKa cucreMa“ € HHAUBHIBT.

To3u JBOMHUK HE € CTaTUYHO Komue, a OUHAMUYHA U CCIM006H06}1661WCZ ce KOHCmpyKyus, TBU Kato ce
3axpaHBa OT:

e  TIOBEICHYECKH JAHHU (ThPCEHHMS, TOKYIIKH, HAaBHIIH);

e OWOMETpPUYHU CUTHAIH (TIYIIC, TIIAC, MUKPOMUMUKN );

e  COIMAJHU B3aUMOJEHCTBHSA (JJAKOBE, KOMEHTAPH, MPEXKN);
e  KOHTEKCTyaJIHH MHIUKAaTOPH (Bpeme, MSCTO, yCTPOICTBO).

Besiko B3ammopeiicTBHE cTaBa ceH30p, KOWTO oOorarsiBa Mojela W IO3BOJIABA alTOPUTMUYHA
PEKOHCTPYKLIHS HAa TUYHOCTTA.

Enucmemonozusn na oucumannus 060UHUK: OmM HAOII00eHUE KbM RPEOCKA3AHUe

Ghosh & Lee (2023) u3ThbKBaT, Y€ AUTHTAIHUTE ABOWHHUIIM HE MPOCTO OIMHCBAT MHHAJIOTO
MOBE/ICHUE, a Ch3/laBaT CHMYJIATHBHA NMPOTrHO3a — CIIOCOOHOCT Ja C€ HM3YHUCISABA 8EPOSMHOMO
owvoewo ,,az".

TOBa O3Ha4daBa, 4¢€ MapKeTI/IHFOBI/ITe aJIFOpI/ITMI/I BCYC HC paGOTSIT ChC CTAaTUCTUUYCCKA U3BaJKa OT
MOTPEONTENN, a C YHMKAJIHA [JUTHTAJHA JHYHOCT, KOSATO pearupa, y4d H Ce aJanThpa.
To3u Mome Moxe aa:

e  TIPEABUAU KOTA MOTPEOUTEIT IIe U3MKUTA HYX/1a (HalpuMep Taj, UHTepeC, TPEBOXKHOCT);
e CHMYIIHpa EMOIIMOHAIHOTO My ChCTOSTHUE B Pa3IMYHU CUTYAIUH;
e  M3YKCIH ONTUMAITHHSI MOMEHT 32 peKiiaMa, OCIaHnue WK MPOIyKToBa odepra.

Taka Bb3HUKBA UKOHOMUKA HA 6EPOSIMHOCMUME, B KOSITO CTOMHOCTTA Ha OTPEOUTEIIs HE Ce U3MEpBa B
MTOKYTIKH, & B MPEACKA3yeMOCT.

EMOl(MOHllJlHa nepconaulayua u Hesuouma Manunyiauua

B xmacudeckrsi MapKeTHHT TIEpCOHAIM3AIMITA 03HAaYaBallle ChOTBETCTBUE MEXKIY MPOIYKT U
uHTepec. B emoxara Ha AWTMTATHUTE JBOWHHUIM TS MpPUA00MBA HOBO H3MepeHHE — a()eKTHBHA
NMepcoHATU3aNMs, TPU KOATO pEKIAMHUTE QITOPUTMH CE€ HACTPOWBAT CIHOpE]] MOMEHTHHUTE
E€MOITHOHAITHHU (DITyKTyaluy Ha WHIUBH/IA.

bnaromapenue Ha Al cucreMu, KOUTO pa3o3HaBaT MUKPOBUPAXH Ha JIUIETO, TEMOBP Ha Iiaca
WY JOPU PUTHMA Ha MUCaHe, AUTUTATHUAT ABOMHUK MOXKE Ja ,,4yBCTBA™ B peanHo BpeMe. Pexnamara
BEYE HE € MMOCIIaHuE, 2 eMOIHOHAJEH IMAJIOT, TIPY KOHTO CHCTeMara 3Hae He CaMO KaK60 XapecBalll, a
K02a CY Hall-ysI3BUM KbM TOBA, KOETO XapecBaIll.

Tyx ce pa3muBa rpaHuLara MEXIY nepcoHanu3ayusl " MAHUNYIAYUL:
KOTaTO ChABPIKAHUETO CE alalTHPa KbM ITOACH3HATETHOTO TH CHCTOSHUE, N300PHT IMpecTaBa aa Obie
HU3ILIO TBOM.
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Om 0271€0a10 KoM ROCPEOHUK: OUSUMATTHUAM 080UHUK KAMO KOZHUMUGEH A2eHM

JurutadHuaT IBOWHUK Beye HE € MPOCTO ,,0TpaKeHHe  Ha JMUYHOCTTA, a AKTHBEH MOCPETHUK
Me:KIy PeaTHOTO M IPOTrHO3UPAHOTO ,,a3%. Toit He camo MozIeNTpa MOBEIEHUETO, HO U TO Ch-Ch3/1aBa
— ydJacTBa B IIpoIleca Ha B3eMaHE Ha PELICHHMs, KaTo Ipeasara, MOATHKBA, a MOHAKOra M eTMMUHUPA
aJTepHaTUBH.

Moxe na ce Kaxe, 4e AUTHUTAIHUAT ABOMHUK € KOSHUMMUGEH a2eHm, KOUTO JKUBEE MEKIY
JaHHUTE U Cb3HaHHETO — (opMa HA IUTUTANIHO Ch-a3, YHETO CHLIECTBYBAaHE € AITOPUTMHYHO
JIETEPMUHUPAHO.

Kakro orGenszBa Helbing (2022), To3u ¢eHOMeH mpencTaeisiBa ,,HOBa KHOEpHETHKA Ha
YOBeKa™, MU KOSATO CHCTEMHUTE HE CaMoO C€ y4aT OT MOBEISHHETO, HO M IO MOJEIHpaT oOpaTHO,
(opMupaiiki 3aTBOPeH HMKbJ HA BIUsSTHUE.

Emuunu u ¢punocogpcku nocreouyu

IlosiBaTta nHa JUTUTAJTHUTC HBOﬁHHHH IMOCTaBsd HOBU BBIIPOCHU IMPCA CTUKATA U (1)I/IJ'IOCO(1)I/I$IT8. Ha
Cb3HAHHUCTO:

e Koii nputekaBa QuruTajgHus IBOWHUK? — JUYHOCTTA, KOMIAHUATA, WIU aJTOPUTHMBT,
KOUTO To € ch3nan?

o KakBo 03HaYaBa WIEHTHYHOCT, KOTATO AITOPUTMUYHATA BEPCUS HA TeO B3eMa peIIeHus Mo-
OBP30 U O-TOYHO OT camusi Te0?

° K'l)}_'[e CBbpPUIIBA MTPOrHo3aTta u 3amo4sBa MaHI/lHyJIaIII/lﬂTa?

Zuboff (2019) npemynpexmaBa, 4e AWTHUTAIHUTE IBOWHHUIIM MPEBPBIIAT YOBEIIKUS ONUT B
CYpOBUHA  3a  NpedcKazaHue,  KaTO  KalHWTaJIu3upaT  ObJEMmIETO Ha  MOBEICHHETO.
CrnemoBareqHO €TUYHHAT BBIIPOC BEUe HE € CaMo 3a MMOBEPUTEITHOCTTA Ha JAHHUTE, a 33 CyBepeHUuTeTa
HA Cb3HAHMETO.

I/I3KyCTBeHHHT HHTEJIEKT KATO KOTHUTUBCH MMOCPECAHUK B AJITOPUTMUHIHUA MAPKETHHT

M3kyctBenust wuHTenekt (M) Bede He Moxe ga Oble pasmiIekKAaH EIMHCTBEHO KaTo
WHCTPYMEHT  3a  aBTOMAaTH3alMs WO  ONTHMH3AlHMig HAa  MAapKETHMHIOBU  TPOIIECH.
Toii € KOTHUTHBEH MOCPETHUK — UHTEIICKTyaTHa HHPPACTPYKTypa, KOATO HHTEPIPETUPA, TIPEICKa3Ba
U MOJIEJINPA YOBEIIKOTO ITOBEJICHNE YPe3 U3UHCIIUTEIIHA JIOTHKA.

Tas3u porist HAIXBBPIS TPAAUIIMOHHOTO pazdoupane 3a M kato ,,AHCTPYMEHT' U TO TIOCTaBs B
MO3ULIMSTA HA NAPTHHOP B KOTHUTHUBHOTO MPOM3BOICTBO HA PEaJIHOCTTA, T.€. B IPOIIeca, Ype3 KOUTO
KOMITAHUUTE HE MPOCTO HAOIIONABAT, & Cb30a8am COIUAIHU ¥ MOBEACHICCKH ()EHOMEHH.

Om aemomamu3ayusil Kom KOCHUmMUGHA Me()mmuﬂ

Knacnueckara aBTOMAaTH3aIUs 3aMecTBaIle YOBEIIKH TPYQ c MaIlIfHY.
AnropuTMHYHATa KOTHUTHBHA CHCTEMa, 00ave, 3aMecTBa YOBENIKO pa30HpaHe ¢ WU3YHCIUTETHA
uHTepnperamnus. ToBa o3HauaBa, ye MM He mpoCTO M3MBIHSIBA MAPKETUHTOBU (PYHKIIUH (Hampumep
TapreTUpaHe), a Muciu ype3 0aHHU — pa3ro3HaBa MOJIENH, MHTEPIIPETHPa KOHTEKCT B Ch3/1aBa XUIIOTE3U
3a OBJICIIN ACUCTBUS Ha TOTPEOUTEISL.

Kakro otbensizBa Floridi (2023), MW wuzBbpiIBa ,,eMHCTEMOJIOTHYHA TpaHcPopManus —
IIpeMHHaBaHe OT XyMaHHO KbM W3YHCIIMTEIIHO O3HaHUe. ToBa € Ipexo OT pa3dupaHe ype3 3HAYEHU s
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KbM pa30upaHe ype3 Kopeaanuu. MalvHuTe He 3HAST 3auy0 Xopara JeiicTBaT Taka, HO 3HasT KaK U
Ko2a NeVCTBaT — W TOBAa MM € HaITbJIHO JOCTaThb4HO, 3a Ja MOAEIMpAT Mma3apa.

Aﬂzopum.uulma enucmemonozus: 3Hanue oes pa36upane

WU cucremure He pabOTAT ¢ KIIACHYECKH TEOPUH 32 MOTHBALIMATA HIIH HyXOuTe (karo Maslow,
Deci & Ryan u np.). BmecTo ToBa Te M3rpaxaar 3HaHHE OT eMIMPUYHA MACHBHOCT — OT HEU3MEPUMO
KOJIMYECTBO MOBEICHYECKH JTaHHHU, KOUTO HE CE THIKYBAT, & CE U3UNCIISBAT.

To3u Tun 3HAHHE € Oe3cmucieno B KiIacnieckus GuaocoPpcku CMUCHI — TO HAMA HYXJa OT
uHTepnpeTanys. B Hero e 3amokeHa HoBa (opMa Ha PpaANUMOHATHOCT — KOpPeJAlHOHHA
PAIMOHAIIHOCT, B KOSTO 3HAYCHHUETO CE Paka OT CTATHCTHYCCKA ChBMECTHMOCT, & HE OT KOTHUTHBHO
pazbupane.

C npyru nymu, U1 ,mo3naBa® 4oBeka, 6€3 1a ro ,,pa3oupa’. Toi HAMa MHTYULHS, MOPAIl UK
eMIarus, HO MMa H3YUCIMTENHAa TOYHOCT, KOSATO TIO3BOJISIBA IPOTHO3MpAaHE HAa IOBEINEHHETO C
BEPOSATHOCT, HETOCTHKMUMA 32 YOBEIIKATa MCUXOJIOTHSL.

Iloseoenuecku xunomesu u eKCnepumenmaina peajinocm

Cucremute Ha 1bpI00K0TO 00yueHue (Deep Learning) ch31aBaT moBeIeHYECKH XHIIOTE3U, KOUTO
ce MPOBePsBaT HEMPEKHCHATO B PEaNHO BpeMe. ToBa HE € TPaIUIIMOHEH SKCIIEPUMEHTANICH METOJ, a
NepMAaHeHmHA eMNUPUKa: BCEKU TIOTPEOHMTENl € CJHOBPEMEHHO HaOiromaresieH OOSKT M W3CIIeIBaH
CYOEKT.

Mapxketunrosure mnarpopmu (Meta, Google, TikTok u ap.) ¢yHKOHOHHpaT Karo KUBH
JadoparopuM, B KOHTO IIOBEJACHHETO HAa MWJIMApAM XOpa C€ H3IO0J3Ba 3a ONTHMHU3ALUs Ha
HpeICKa3aTeTHUTE MOJICIH.

Taxa U ce npeBpblia B 17100ajIHa OBEACHYSCKA HHPPACTPYKTYPa, B KOSTO:

e  BCSKO JCWCTBHE Ha MOTPEOUTEINS € JaHHA 3a ClieBaliara IpoTrHo3a;

e  BCSKa MPOTHO3A BIIUSE BbPXY CIIEIBAIIOTO JICHCTBHE;

e cHCTEeMaTa HEeMPEeKbCHATO CAaMOYCHIIBA CBOATA TOYHOCT Upe3 0OpaTHA BPh3Ka.

Topae caMooﬁyanam C¢ IMKbJI HA BJIMSTHUE, [IPU KOHTO pCaIHOCTTAa CC aJalliTUpa KbM CUMYJIalluATa,
a cumysianusdaTa €€ YCbBbPUICHCTBA YPE3 PCaIHOCTTA.

Emouuu Kamo u3ducjiumesiHu cuznaiu

B tpaaunmoHHaTa NICHXONOTHS €MOIMITa € BhTPEIIHO NpexuBsiBaHe. B epara na U 15 ce
NpPEBPHIIA B AJITOPUTMHYEH CUTHAJ — M3MEpHMa ¥ MoZIeTIpaHa BeMnIrHa. [J1acOBUSAT TOH, MYJCHT,
MUKpPOMUMUKATa WM JIOPU HAYMHA Ha THCAHE CE MPEBPHIIAT B BXOJHH JaHHU 33 JTBIOOKU HEBPOHHHU
MpEXH, KOUTO pa3llO3HaBaT eMOITMOHAHY CheTOSHUS. [ eHeparnBHUTE Mozenn (Generative Al) oT cBost
CTpaHa W3IMON3BaT TE3W JaHHU, 32 Jla TeHepupaT ChIbp:KaHHE, KOETO Pe30HHPA eMOI[HOHAJIHO,
Ch3/1aBaliKK WITFO3US 32 YOBECIIIKA eMIIaTHsI.

Hampumep:
e Al warGoToBe cuMynUpaT eMOLMOHAIHO pa30upaHe, 3a /1a Ch3AaJaT J0BEpHE B KIUEHTHUTE.
e PexnamHu cuctemu npemiarar NpoayKTH, CbOOPa3eHH ¢ MOMEHTHOTO HACTPOCHHUE.

o Ilmardopmu karo Spotify mmm Netflix amantupar cbappxkanneTo crioper aheKTUBHUTE MOJEIN
Ha CITyIIaTeIs.
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Taka eMouMsiTa ce MPeBPHIIA B HOBA BAJTyTa Ha Ma3apa, a eMOYUOHATHUAM NPo@ul — B HOBATa
(opma Ha MOTPEOUTENCKA HICHTUYHOCT.

OT BIIMSIHHE KbM MaHuIyJalusl — €po3usiTa HA aABTOHOMHUATA B AJITOPUTMHUYIHATA Cpeaa

Enua or Haii-ocTpute TpoOlieMH B CHBpEMEHHAaTa IWTUTAIIHA HMKOHOMHKA € HWMEHHO
pa3sMHBaHeTO HA IPAHNIATa MKy BJMAHUE U MAHMIYJIAUusA. Ta3u rpaHnIa, Makap 1 ThHKA, IMa
(byHIaMEHTAJIHO MOPAIHO 3HAUCHUE: GIUAHUEMO NPeononazd yeajiceHue KoM demoHOMUAMA, TOKATO
MAHURYIAYUAMA 5 NOOMEHSL.

Bausauero ociIn aa I/IH(i)OpMI/Ipa, YGGI[I/I W BAIbXHOBHU CY6GKT3., KaTo OCTaBsA IOCJIEAHATA AyMa
34 PCHICHUCTO MY. MaHI/IHYHaHHHTa, HaIpoOTHUB, NMPOMEHA CaMHus IIpoleC HA MHCJ/ICHE, Taka Y€
PEIICHUCTO, KOCTO M3IJICKIAA KaToO CBO60)Z[HO, BCYC € aAJITOPUTMUYHO JCTCPMUHUPAHO.

Anzopummume Kamo apxumeKkmu Ha nogeoeHue

CbBpEeMECHHUTE MApKETHHIOBH aJTOPUTMH HE TPOCTO npedcmassm WHPOpMALUL, a s
CTPYKTYpHpAT Taka, 4Ye [a HAcoYBAT BHHMAHHETO, €eMOIUATa ©  H300pa.
Te cb3maBar ToBa, koero Tristan Harris (OuBm etnueH musaiinep B Google) Hapuua “architecture of

>

persuasion” — apXUTEKTypa Ha yOeXJaBaHETO, IPU KOSATO MOBEACHUETO Ce ,,[T00yTBa™ B ONpeesieHa

IMOCcoKa 0€3 Ch3HATEITHOTO y4aCTruC Ha MHAWBUA.
Tazu APXUTCKTYypa CC U3rpaxxaa 4pe3 KOM6I/IHaL[I/I$I OT KOTHUTHBHH CKCILJIOATaIlluM:

e Edexr Ha nepunur (scarcity effect): cucreMure U3KyCTBEHO Ch3/1aBaT yCellaHe 32 HEMOCTUT
(,,camo orie 3 Oporku™, ,,BpeMeTO U3Thu4a™).

e CoumanHo cpaBHeHHe (social proof): aiTOPUTMUTE U3IOJI3BAT TOBEACHUETO HA JPYTUTE KaTo
Hopma (,,87% oT morpeOutenure u3dpaxa ToBa“).

e AJropuTMHM4YHAa TpUCTpacTHOCT (algorithmic bias): pe3ynTaTure W TPENOPHKUTE HE ca
HEYTpAaJIHH, a TOAPEICHNU TaKa, 4e JIa MAKCUMU3UPAT aHTaKHUPAHOCTTAa M KOHCYMAIIHATA.

Taxka ce usrpakna ousaiin Ha nosederue, B KOUTO CyOCKTHT BeUe HE YIPAKHSBA pallioOHAICH 300D, a
pearupa B paMKHUTe HA MPeIBAPUTETHO MPOrPaAMHUPAHN Bb3MOKHOCTH.

Om ce0600a na uzdoopa Kem ancopummuina XemepoHomus

Fenwick (2022) npeanara mMOHATHETO AUTHTAJHA XeTEPOHOMHUSI — CHCTOSHHE, TPU KOETO
CyOeKTBT 3ama3Ba WIIIO3UATA 3a M300p, HO PEaqHO C€ PBHKOBOAM OT IPEAUKTHBHH MOJEIH, KOHTO
M34YHCIIIBAT BEPOSITHUTE My penieHus. ToBa e GpyHnaMeHTamHo HapyleHne Ha (uiIoco(CKUs TPHHIHIT
Ha aBTOHOMUSATA, popmynupan oT Kanr:

»~ABTOHOMUSITA € CIMOCOOHOCTTAa Ha PasyMHOTO CBIIECTBO Ja ONpeAens COOCTBEHUTE CHU
3aKkOHU.“. B nururanHara cpeia 3aKOHUTE Ha MOBEIECHUETO BEYE HE C€ ONPEAEsT OT pa3yma, a OT
AJITOPUTMUYHATA JIOTHKA HA ONTHMH3ANMATA — JIOTHKA, YHAATO 1IeJ1 HE € MOpaJIHa, & KOMEpCHUaTHa.
[TorpeburensT ce mpeBpbIlla HE MPOCTO B HAOMIONAaBaH OOEKT, a B yHpaAsIa6an npoyec, 9usTo cBodoaa
e hopmaiHa, HO HE U CHIIIECTBEHA.

Manunynayuama kamo ckpuma gropma Ha énacm

TpanuroHHUTE POPMHU HA BIACT (MKOHOMHUYECKA, TIONIUTHICCKA, MHCTUTYITHOHAITHA) JICHCTBAT
4ype3 3armoBeM WM CAHKIMU. AJITOPUTMUYHATA BJIACT, HANPOTUB, ¢ HEBHAUMA W MeKa — TS HE
MIPUHYXaBa, a npedyeaxcoa. Punocodst Byung-Chul Han (2021) mapuua toBa “smart power” —
BJIACTTA, KOSITO HE CE MPOTUBOIIOCTABS HAa CBOOOJIATA, a 51 uHmezpupa B COOCTBEHATA CH JIOTHKA.
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[MoTpeOuTensr 4yBcTBa, 4ye M30Mpa, HO pPEaJHO peaju3upa H30opa, KOWTO cucTeMara e
npeaBuania. ToBa e HoBa (HopMa HA MEXHONO2UYECKU NAMEPHATU3ZbM — AITOPUTMUTE ,,3HAAT TIO-
no0pe‘ koe e 1oOpo 3a TeO, 3a0TO pas3mnoarar ¢ moBeve HHGpOpMAIHs 32 TBOSTO MOBECHUE, OTKOIKOTO
THU CaMMUSIT.

Apxumexmypama Ha 6HUMAHUEMO

Shoshana Zuboff (2019) onncea nkoHOMHKaTa HAa BHUMaHUETO KaTo opma Ha ,,TOBEICHYCCKH
KalMTaJIN3bM, B KOSITO YOBEIIKOTO BHUMAaHUE CE€ MPEBPHIIA B Hali-IIEHHATa CTOKA. AJTOPUTMHTE Ha
commanaute rargopmu (YouTube, TikTok, Instagram) ca ontuMusrpanu He 3a MICTHHA WITH Ka4eCTBO,
a 3a 3aIbp:KaHe HA BHUMAHHETO.

Bceku enemeHT Ha uHTEpdeiica — OT 1BeTa Ha OyTOHA J0 Mojapendara Ha ChIbPKAHUETO — €
npoektupan upe3 A/b TecToBe, KOUTO U3MEPBAT MUKPOPEAKIIUH.

Taxa Bb3HUKBA apXumeKkmypa Ha GHUMAHUEMO, B KOSTO BCEKH KOTHUTUBEH CTUMYII CE U3IT0NI3Ba
KaTo TPUTBP 3a moBefeHHe. [loTpeOUTENIT HE € IPOCTO YYacTHHK B Ipolieca — TOU € 82padeH 8
aneopumvMa KaTto U3TOYHUK HA JJAHHH W KaTO MUIICHA HA ONTUMH3AIHSL.

Kpurepnii ETnuHo Biausinue AJITOPUTMHYHA MAHUITYJIALMA

CyOexkThT pasbupa 3amo My ce/CbabpKaHUETO € IEPCOHAIU3UPAHO
Nudopmupanoct Y P P s P P P
mpezyiara 1aJaeHo ChIbpIKaHKe. 0e3 3HaHUE Ha CyOeKTa.

N360pBT e MIpEeIBaAPUTEIHO,

Pemiennero ocraBa B paMKUTE Ha P P . P

Cpo0Oona Ha u300pa MOJEJIMpaH  Karo  Hail-BeposATeH
parroHaIHa aBTOHOMHUSI.

M3XO]I.
Len Ha|YoexnaBane upe3 uHpopMauus uKoHTponm upe3 eMoUMOHAaTHA U
Bb3/1elCTBHETO apryMeHTH. KOIHUTHBHA MaHUIYJIAIHS.

Manunynayuama kamo ungpacmpykmypa

B kpaifHa cMeTka MaHHUITyJaIHsATa HE € MPOCTO HEXKeJIaH CTpaHW4YeH eeKT Ha JTUTHTAITHUI
MapKeTHHT. Ts ¢ BrpajieHa B HeroBaTa apXuTeKTypa — B CaMUsl HA4HH, 110 KOUTO aJlTOPUTMUTE y4aT
U ONTUMH3UpaT. THHl KaTto CHUCTEMHTE C€ CaMOYCHBBPIICHCTBAT dYpe3 MaKCUMH3UpaHE Ha
AHTAKUPAHOCTTA, T€ HEM30EKHO MPUOSITBAT JO SKCIUIOATAINS Ha KOTHUTUBHUTE CI1a00CTH — TOBa €
@yHKyuoHanen pezyimam, a He MOpajiHa TpelKa.

Fenwick (2022) mpenynpexaasa, 4e ako He ObJIaT BbBEACHU CTHYHHU CTaHIApPTH, III€ HABJIC3EM
B €110Xa HA KOTHUTHBEH aBTOPUTAPU3bM — HE Ha HACHIICTBEHA, 2 Ha aITOPUTMUYHA BIIACT, IIPH KOSITO
KOHTPOJBT C€ OCHIIECTBIBA UpE3 MPEIICKA3YEMOCT, a HE UYpe3 MPUHYIA.

ETnynu u NMpaBHU ACIIECKTH HA AJITOPUTMHUYHHUA MAPKETUHI

Pa3BuTHETO Ha U3KYCTBCHUS WHTEIEKT M IUTUTATHUTE JBOWHUIIM BhBEXKa OC3MpeIe/IcHTHA
CIOXHOCT B €TUYHUS U MpaBHUS aHAIMU3. JJ0KaTo TpagulIMOHHUTE PETYIATOPHU PEKUMHU OMEPUPAT C
KOHIICTIINU KaTO JUYHU OAHHU, UHGOPpMUpPAHO Cbeadacue WM coOCmeeHocm Ha uHpopmayus,
ChBPEMCHHUTE aJITOPUTMHU (DYHKIIMOHUPAT Ha HUBO, KOETO HAJIXBBPJISA TE3U Kareropuu. Te He MPoCcTo
00padoTBaT JaHHM, & UHPEPEHYUATHO MOOETUPAM Cb3HAHUE — TIPEIBIKIAT MOTHUBAIINH, EMOINH H
BEPOSITHU PEIICHHUS.
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Taka ce mosiBsBa HOBAa 30HAa Ha MOpaJIHA U IOPUIMUYECKA HESICHOTA: YOBEKBT BEUE HE € CaMo
00€KT Ha HaOJIoACHNUE, a CY0eKT Ha KOTHUTUBHO MHKEHEPCTBO.

Aﬂzopummulma Henpo3pPavHoCm — €nUCmemMojiocuina u emudna Kpusa

Burrell (2019) BbBexx1a NOHATHETO 32 ,,algorithmic opacity® — anropurMuyHa HETTPO3pavyHOCT, IPH
KOSITO MEXaHU3MBT Ha B3€MaHE Ha PEIICHHs CTaBa HEMO3HABAaEM JIOpW 3a HETOBHTE ch3aarenu. Tosa
CHCTOSIHUE UMa TPY HHUBA HAa HEMPO3PAYHOCT:

1. Texnu4yecka HempO3PA4YHOCT — JBIOOKUTE HEBPOHHU MPEXKH Ca TOJIKOBA KOMIUIEKCHH, Y€
nporiechT Ha oOydernue (backpropagation) He oase)kn Ha MPSKO OOSCHEHHE.

2. WHCTUTYNMOHAJIHA HENMpPO3PAYHOCT — KOPIOPATHBHUTE CHCTEMH YMUIILJICHO CKpPUBAT
JIOTUKaTa Ha aJrOPUTMHUTE MOPaJAM THPTOBCKM HMHTEPECH M 3allldTa HAa MHTEJICKTyallHa
COOCTBEHOCT.

3. CouuajHa HeNpO3PavyHOCT — TIOTPEOUTENUTE HE MNPHUTEKABAT JOCTATHYHA JUTUTATHA
IPaMOTHOCT, 3a Jia pa3depar Kak ¥ 3alll0 Ce TeHepHpaT pe3ysITaTuTe.

B pesynTar Bp3HHKBA eNMUCTEMOJOTMYHA KPHU3a HA JOBEPHETO: aKo JOPU UHKEHEPHUTE HE MOTaT
J1a OOSICHAT TIOBEJICHUETO HA CHCTEMUTE, Ha KAKBO OCHOBAaHHE MOYKEM J1a IM C€ JOBEPUM MOPATHO WU
IOpUANYECKN?

‘

dunocodbT Floridi (2023) TOBOpHU 3a ., Kpuza Ha omeogopHocmma
QITOPUTMHUTE Ca ABTOHOMHH B CBOETO B3€MaHE Ha pEHICHHs, HO HE M MOPAJIHO OTTOBOPHHU.
Taka ce mosiBABa Mpa3HO MPOCTPAHCTBO — 30HA HA eTHYHA 0€30TrOBOPHOCT, KBAETO MOCICACTBUATA
ca peallHi, HO BUHOBHUST € HeuIeHTH(QUIIUpyeM.

Mvnooku hanmugpukayuu u excnioamayus Ha UOeHMUYHOCHIMA

[losieatra Ha deepfake TexHonoruute (reHEPAaTHBHU MOJICIIH, CIIOCOOHH Ja CUHTE3UpAT
PEATTMCTUYHN U300paKEeHHS, BUJICO U TJIac) OEJIeKU HOBA €10Xa Ha CUMYJIAIUS HA ABTEHTHYHOCTTA.
Te3n TEXHOJIOTMU BeYEe HE IMPOCTO HW3KPUBSABAT PEATHOCTTA, a MPEHANMHCBAT caMaTa ujes 3a
PeaIHOCT.

a) OHTO/IOTHY€EH Pa3PUB MEXKIY PeaiHO U CUMYJIHPAHO

Floridi (2023) orGenssea, ue deepfake-oBeTe ch3maBar ,,0HTOJOIHMYHO 3aMbPCSIBaHE ™ — ChCTOSHHE, B
KOETO TrpaHHIlaTa MKy UCTHHA U CHMYJIAIUs CE Pa3MHUBA JI0 CTETCH, Ye JJOBEPUETO TyOH 0OCKTUBEH
CMHCHJ. B MapKeTHHTOB KOHTEKCT TOBA BOIH /0 €eMOIMOHAIHA eKCIIoaTausi: OpaHIoBe MOrar jia
U3I0JI3BaT UTUTAIHH KOTIHS Ha N3BECTHH JINYHOCTH WJIH ,,aBaTapH Ha JIOBEpHE", 3a J1a TIOBIIUSISAT BbPXY
HATJIACHTE M XKEJaHUATA HA MOTPEOUTEITUTE.

[Ipumep: nururanen nHQIYSHCHD, Ch3AaicH u3IsUI0 upe3 U, kolTo u3riexa Karo peasHa JUIHOCT
1 ,,lIperopbuBa’ MPOMYKTH, 6€3 MOTPEOUTENAT 1a 3Hae, 4e 00NTyBa ChC CHUMYIAIISI.

b) ETnuHa ekcnjioaTanus Ha HAeHTHYHOCTTA

Deepfake  TexHomormsita  OTBaps  BBIOpoca 3a  COOCTBEHOCTTa  BbPXYy  JIMYHOCTTA.
Korato 00pa3bT, machT WK MUMHKATa HAa YOBEK MOTar Ja ObJaT Bh3MPOU3BEACHHU aTOPUTMHUYHO,
camara ujes 3a HHJMBHIyaJlHa WISHTHYHOCT Ce PEBPBIA B TUTUTANICH pecypc. Bbr3HMKBa Hyx1aTa
OT HOBO TIOHSATHE: OUSUMAIHA THeleCHOCH — TIPaBOTO Ha YOBEK J]a KOHTPOJIHPA CBOETO TUTUTAIIHO TSIIO
Y TIPEJICTaBSIHE B aJITOPUTMHYHATA Cpelia.
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¢) ConmaJHO-NMOJINTHYECKH PUCKOBE

Deepfake-oBeTe paspymiaBar OOIIECTBEHOTO JOBEpUE HE CaMO B MapKETHHra, HO U B
JIEMOKpaTHYHHS TUCKypC. B cpena, KbeTo ,,BCHUKO MOXKE 12 ObJIe TCHEPUPAHO**, HUIIO Bede He MOoKe
na 0bae nmpoBepeHo. Taka ce ch3raBa MoYBa 33 KOTHUTHBEH Xa0C, B KOWTO Je3MH(pOpPMAIUATA CTaBa
CTPYKTYpHA, a HE MHI[UACHTHA.

Hopmamueeu 6AKYYM — cpanuuyume Ha npaeomo 6 epama na ajreopummume

CkopocTTa Ha TeXHOJIOTHYHUTE WHOBAIIMY M3MPEBapBa CIOCOOHOCTTA Ha MPABOTO J]a pearupa.
ToBa BOgM 1O HOPMATHBEH BaKYyM, B KOHTO OCHOBHHTE IOHSTHS Ha MPaBOTO — CYOEKT, BOJS,
OTTOBOPHOCT, HAMEPEHHUE — CE€ OKa3BaT HeaJeKBaTHU 33 aJTOPUTMHYHUS KOHTECKCT.

a) GDPR u HeroBute rpaHuuu

O6mmaT permameHT 3a 3amura Ha manaute (GDPR) 3amuraBa quunume oannu, HO HE U
KOZHUMUSHUMeE CMpPYKmypu, KOUTO Ce U3BIMYAT OT TAX. Hampumep, Korarto anropuTbMbT MPEICKa3Ba,
Ye JajicH MoTpeOuTeN e JeTpecuBEH WM UMITYJICHBEH, TOBA HE € ,,JaHHA", a uHghepenyus — CIeICTBHEC
or MamuHHO oOydyenue. CrnemomarennHo, GDPR He 3amuTaBa Ch3HAHHETO OT NPEXMKTHBHA
HHTEPIPeTAIHS.

b) AI Act (2024) — nbpBU, HO HelIbJIEH OTIOBOP

PernmamentsT Ha EC 32 n3kyctBenus untenekT (Al Act) e mbpBHAT ONUT /12 ce BbBEE Hepapxus
Ha PHUCKOBETE, HO OCTAaBa TEXHOJOIMYHO PEAKTHBEH, a He ¢Guiuocodpcku npeBaHTHBeH. Toil
pasmiexia CUCTEMHUTE CIIOpe]l CTETNIEHTa UM Ha OMacHOCT (MUHUMAJIEH, OTpaHUYEH, BUCOK PHCK), HO HE
nepuHUpa €TUYHUTE KpUTEpUHU 3a KOTHUTHBHA MaHUITyJIAIHs.
Hsma npaBHa HOpMa, KOSTO Aa 3a0paHsiBa CUCTEMH, CIIOCOOHHU Jia BIHUSSAT BBPXY IMOJCH3HATEIHOTO
MIOBE/ICHUE.

¢) OT ,HapylIeHHe Ha JaHHU“ KbM ,,HApyLIeHHe HA Chb3HAHHe

Haii-ronemMusT mpomyck B ChbBpEeMEHHOTO MIPABO €, Y€ TO 3al[UTaBa HH(pOpMannATa, HO He U
BHUMaHueTo. Koraro anroputMuTe MaHUITYJIMpaT HAYMHA, TI0 KOWTO BB3NPHEMaMe pealHOCTTa, TOBa
BEYC HE € Kpak0a Ha JIaHHU, a KPak0a Ha KOTHUTHBEH KananuTeT. MoXxeM J1a TOBOPUM 32 epistemic
harm — enucTEMOJIOTUYHA BPE/a, TIPU KOSTO Ce HapyllaBa CIOCOOHOCTTa Ha YOBEKa Jia pasjindyaBa
HCTUHA OT CUMYJIAIIHSI.

ToBa w3UCKBa HOBO HaImpaBJICHUE B IIpaBHarta TCOpHA: MNpPpaBO0 Ha KOTrHUTHUBHa
HEMPUKOCHOBCHOCT — 3aliuTa Cpeuly aJlr'OpUuTMHU, KOUTO BL3HCﬁCTBaT Ha IIOACH3HATCIHO HHWBO U
IMOAMCHAT aBTOHOMUATA HAa BOJIATA.

Ilocoka na pazeumue — emuka omevo pecyirayuama

HpaBOTO MOXC Oa CaHKIIMOHHWpPA, HO HEC MOXKE J1a Bb3IIHMTAaBa. CJ'ICZ[OB&TCJ'IHO PEHICHUETO HE € CaMO B
PETyIauUTE, a B U3rpaKJaHCTO HA €TUKA HA AJITOPUTMUYHATA OTTOBOPHOCT, KOATO BKJIIOYBA:

1. TIpMHUMN HA AJTOPUTMHYHA MPO3PAYHOCT — IIPaBO Ha oOsicHeHHe (,,right to explanation®)
TIPY aBTOMATU3UPAHN PEIICHUSL.

2. TlpyHIUN HA KOTHUTHBHA CHPABEIJIMBOCT — 3a0paHa 3a EKCIUIOATAITHs Ha TICHXWYCCKH
YSI3BUMOCTH.

3. HpI/IHIII/Il'l Ha III/I(l)pOBO JOCTOHHCTBO — IMpU3HaBaHEC Ha AWUTUTAIHATA UACHTUYHOCT KaTo
HCOTACINMA 4aCT OT JIMYHOCTTA.
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4. HpI/IHIIHl'[ Ha TEXHOJOIM4Ha YMEPEHOCT — MOpAJICH JIMMHUT BBPXY CTCIICHTA, B KOATO
MAalIuHUTEC MOTraT Ia MOACINPAT YOBCIIKO IMOBCACHHUC.

Ka3ycn: pPc€aHi NPOSABJICHHUSA HA AJITOPUTMHUYHA MaAHUITyJTAllUSA

Cambridge Analytica (2018): anzopummuunama Manuny1ayus Ha 0emMoOKpayuama

dakTHUeCKa OCHOBA

Cxkannanst ¢ Cambridge Analytica n30yxsa npe3 mapt 2018 1., koraro OpUTaHCKHUAT BECTHUK
The Guardian n tenesmsus Channel 4 myOnuKyBaT pa3cielBaHHS, Pa3KpHUBAIIH, Y€ KOMIAHUITA €
chOpasia manHu Ha Haj 87 muiauona morpeduTtesnm Ha Facebook Oe3 TAXHOTO M3PUYHO ChIVIACHE.
JanHuTe ca OMIM M3BJICYCHU Ype3 MPUIIOKECHUE 3a TICUXOJoTHYecKo TectBane — “This Is Your Digital
Life”, ce3maneno ot Anekcannsp Koran, m3cnenoBaren ot KeliMOpumkkust yHUBepcuTeT. BhIipexu ue
TecTa € MOmbJHeH caMo oT okojio 270 000 mymu, Facebook API Toraea e mo3BoiyisBai TOCTBII U JI0
JaHHUTE Ha TEXHUTE NPUSATEIN — IPAKTUKA, KOSITO MO-KBCHO € 3a0paHeHa.

MetoaoJorus Ha MaHUIy/JIalnusaTa

Cambridge Analytica komOunupa ncuxorpagexku npoduau (mogen OCEAN) ¢ anroputmu
3a microtargeting — XUIEPIEPCOHANN3ZUPAHO MOCIAHNE, KOETO M3IT0I3Ba KOTHUTUBHH M €eMOLIMOHATHU
crmaboct. MopenbT OLEHABa MNET KIIOYOBH JIMYHOCTHU H3MEpPEeHUsl (OTKPUTOCT, CHBECTHOCT,
eKCTpaBepcHs, ChINIacHe, HEBPOTU3bM) M Ha Ta3H OCHOBA NPOTHO3HMPA INOBEIEHYEeCKAa peakuus Ha
NOJIUTHYECKH TOCTAHMS.

Hampuwmep:

o X0pa € BHCOKa HEBPOTUYHOCT IIO0JIy4dYaBaJll IIOCIIaHHA, aKOCHTHpPAIIUW BbLPXY CTpax OT
OPECTBIIHOCT U UMUTPALIUS;

° X0pa € BUCOKA OTKPUTOCT — IMOCJIaHUA 3a CBO60,Z[a 1 MHOBAllMH.

Toea mpeBpsbina Facebook B HeBpo-monmTHYecka J1a0opaTopusi, B KOSTO €MOIMUTE CTaBaT
WHCTPYMEHT 32 MacoBO BITUSTHHE.

ETnunu u NMpaBHU U3MEPCHUS

e Jlunca nHa ungopMHupaHo cbIJIacMe — MOTPEOUTENNTE HE ca 3HACNH, Y€ JJAHHUTE UM IIIe ce
M3IOJ3BAT 3a MOJUTHYECKA aruTaIvs.

e AJTOpUTMHYHA MAHUNYJANUS HA JEMOKPATHYHHS MPOIEC — TIOCIaHHUATA ca OWIn
MIEPCOHANIN3UPAHH TaKa, b€ J1a 3a00MKAISIT IMyOTUIHIS 1e0aT U parfioHaiHaTa TUCKYCHL.

e Perynaropuu nocieacrBusi — cuen ckangana Facebook Gemre rimoben ¢ 5 mupa. nonapa ot
Federal Trade Commission (FTC), a Cambridge Analytica 00siBu ¢anur.

o Tloaurnyecku edeKT — KOMMaHMATA € paboTHIA Mo Kamnanuute Ha Donald Trump (2016) n
Brexit Leave EU (2016), koeTo TIOBOIUTHA BBIIpOCH 3a poyara Ha M B moakomaBaHeTo Ha
n300pHaTa aBTOHOMMUSI.

Deepfake mapxkemune (TikTok, 2024): cumynayuama na agmenmuynocmma

dakTHUECKA OCHOBA

[Ipe3 2024 1. Reuters u MIT Technology Review choOIlaBaT 3a HOB ()€HOMEH B COI[HAJTHATA
mpexa TikTok: pexigaMHU KaMIaHWH, Ch3JaacHH upe3 reHepaTuBHu UM MHCTPYMEHTH, KOHUTO
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n3non3Bar peasuctuynu deepfake Bugea Ha WM3BECTHH JMYHOCTH, 03 TIXHOTO 3HAHHE HIIH
pasperieHue.

Envn ot Hali-IIMpOKO pa3npoCTpaHEHUTE CiIydau € To3u ¢ danmuu pexiamu Ha EjoH Mbek,
Kum Kappammsin m MrBeast, xouto ,,ipenopbuBar’ KpUNTOBAITYTH, HHBECTULIMOHHU CXEMH WJIH
Ko3MeTrKa. Hskou ot Te3u Bujea nocturat Haj 10 MuIMoHa riefanus Ipean MpeMaxBaHeTo UM.

MexaHu3bM Ha MaHuIy/JJanusaTa

Texnomnorusara 3a deepfake ce 60asupa Ha nu(y3NOHHHM TeHepaTUBHU Mojaeau (karo Stable
Diffusion n DeepFaceLab), konTo TO3BOJNSBAT C MHHUMAaJECH HAa0Op OT BHIEOMAarephald Ja ce
TeHEepUpPaT U3KITFOYUTEITHO PEATUCTUYHN U3pa3H U ped. PekimaMHuTe areHIvH (B HIKOH CITy4Yad OT CUBUS
nazap Ha Kuraii n M3rouna EBpona) ce3masar ¢ammusu endorsements, 3a 1a CTUMYJIAPAT JOBEpUE U
KOHBEPCHUH.

ETnynu u NMpaBHU U3MEPCHUS

1. Hapymenune Ha npaBoTo Ha myoanyeH odpa3 — deepfake Buieara uznoi3Bar JUIETO U Iaca
Ha peaJHH Xopa 0e3 chIllacWe, KOETO MpEeACTaBisBa JUTHTANHA (GopMa Ha Kpakba Ha
UICHTUYHOCT.

2. Jlesun(popManuoHeH eeKT — MoTpedbuTennTe Bh3NpUEMAT ChIBPKAHUETO KaTO aBTEHTHYHO,
ocobeHo B kparku ¢opmaru (Reels, Shorts).

3. IlazapHa MaHMDyJaUMsi — PEKIAMUTE HM3I03BaT (DallllIMB aBTOPUTET, KOCTO IOAKOIaBa
razapHara Ipo3pavyHoCT.

4. TlpaBHa npa3HHHA — TOBEYETO FOPUCAMKIMHU BCE OIIC HAMAT 3aKOHH, KOUTO TUPEKTHO
CaHKIMOHMpPAT Ch3/1aBaHeTO Ha koMepcuainnu deepfake pexnamu.

ETnuna nmocienguna: paspymiaBaHe Ha 10BEPHETO

Floridi (2023) mapuua TOBa ,, HOCM-UCMUHHA emuKa ' — KOTAaT0 TEXHOJOTUUTE IOIMEHST
EMUCTEMOJIOTUYHATA TPAHHIIA MEXTY ,,pealHO U ,,ch3nageHo . Deepfake MapkeTHHIBT MMOJIKOTIABA HE
NPOCTO TOTPEOUTENICKOTO JIOBEpUE, a camara HJes 3a Bb3MOKHOCT HAa HCTHHA B uHudpoBara
KOMYHUKAIHSA.

Amazon Recommendation Algorithms: anzopummuuna asmonoiie3a Ha nompeodaeHuemo

dakTHUECKA OCHOBA

Amazon wu3M0J3Ba PeKYPeHTHH HEBPOHHH MpPEKH W KoJa0opaTUBHU (UIATpHUpAIIH
ANrOpMTMM 32  CBOMTE CHUCTEMM 32 Ipemnopbku ome oT Kpas Ha  2000-te.
Huec moseue ot 35% oT mokynkuTe B AmMazon ce reHepupar 4pe3 MPEernopPbUUTEITHUS MEXaHU3bM,
cniopen nanau Ha McKinsey & Company (2023). ATTOpUTBMBT aHAIM3UPA UCTOPHUATA HA TIOKYIIKUTE,
BPEMETO Ha Pa3MIeKIaHE HA MPOJAYKTUTE, PEUTHHTUTE U IMOBEICHHUETO Ha JAPYTH MOTPEOUTENH C
no700¢eH mpouI.

MexaHH3bM HA CAMONOIbPKAINA C€ MPHCTPACTHOCT
To3u Mozen ch3aBa T.Hap. AJITOPUTMHYEH 3aTBOPEH IUKBJI:
1. TlorpebutensTt momy4asa MpenopbKH, OCHOBAHU HA MPEAMIIHUTE My U300pH.

2. BepOﬂTHOCTTa Ja H36epe HCIIO U3BBH BCYUC NPCANIOUYUTAHUTEC KaTCrOpruu HaMaJIsIBa.
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3. ANTopUTHMBT MPUEMA TOBA KaTO MOTBBPIKICHUE U CTCCHSIBA OBJICIIUTE MPEITI0KECHUS.

PC3YHTaT'I:-T € IICeBAONEpCoHAIM3aNuA, IIPpU KOATO p33H006pa3I/ICTO Ha I/I360pI/I n34ye3pa, a
cucreéMara Cb3aaBa npe()ukmueua XOMoceHUu3ayus Ha nompe@ze}memo.

ETnynu v na3apHu u3MepeHust

e ManunyiaTHBeH AU3aiH — AITOPUTHMBT € ONITUMHU3UPAH HE 32 HHTEepeca Ha MOTPEeOUTeNs, a
3a MaKCUMAaJIHa KOHBEPCHUS U 33/IbpKaHe B IU1aTdopmara.

e HeBuaumM MOHONOJ BbPXY BHHMAHHMETO — TIOTPEOUTENAT OcTaBa B ,,eKOCHCTEMara Ha
Amazon“, 6e3 peaseH CTUMYII Ja U3Je3e OT Hesl.

o [la3zapHa M3KPMBEHOCT — IPENIOPBHKHUTE ITOJCHIBAT PONAKONUTE HA MPOLYKTH, KOUTO BEUe ca
HOMYJSAPHH, KOETO Ch3/1aBa eheKT Ha KyMyJIaTHBHO MPeAUMCTBO (,,the rich get richer®).

e IIpaBeH acnmekT — KbM MOMEHTA HIMa PEryNanys, KOSITO Ja U3UCKBA IPO3PadyHOCT 33 HA4YMHA,
10 KOMTO MPENOPBUYUTEIHUTE CUCTEMHU PAHKUPAT IPOLYKTH.

Kasyc OcHoBeH npodiemM ETu4en puck IIpaBeHn Bakyym
. 3n0s3BaHe Ha JINYHU JAHHU
Cambridge [TogxonaBane HaJlurica Ha perynanus 3a
. 3a cUxorpagcko
Analytica eMOKpaTHYHaTa MCUXOJIOTHYECKO
npoduIUpaHe U MOTUTHICCKA
(2018) ABTOHOMMS MOJEIINpaHe
MaHHITY JTIALHST
Deepfake
['enepupanu auua Ha|Cumynanus HaJIurica Ha MpaBeH cTaTyc
MAapKeTHHT
(TikTok M3BECTHM  JIMYHOCTH  33[aBTEHTUYHOCT nHa ,»JUTHTAJIHATA
ikTo
’ peKIaMu M3MaMHO IOBEpUE uyHOCT
2024)
JIunca Ha Mpo3pavHOCT B
Amazon 3aTBOpEH LUKBI Ha|Orpann4yaBane Ha u300p
QITOPUTMUYHOTO

Algorithms  |npenopbku u mpucTpacTusi (M KOTHUTHBHA cBoOOIa
paH)XupaHe

3akaoueHne

B pas3rapa Ha AururaljiHara €roxa, KbA€To IMOBCACHUETO Ha YOBCKa C€ aHAJIM31pa, MIPEACKa3Ba
u MoAciiMpa B pE€aJIHO BPEME, BBIPOCHT 3a IpaHUIATa MEKAY BJIUSAHHE U MaHUIIYJalUusl CC
OpeBphIIa B OCHOBCH CTHYCH U (1)I/IJ'IOC0(1)CKI/I HpO6J’ICM. ToBa pasMuBaHC HC € CTPAHUYCH e(i)eKT Ha
TEXHOJIOTHUTE, 4 CTPYKTYPEH CHHAPOM Ha OﬁlﬂeCTBOTO Ha JaHHUTE, KOCTO U3MEPBAa U OIITUMHU3HPA
BCHYKO — BKJIOYHUTCIIHO YOBCIIKATa CIIOHTaAHHOCT.

1. OT TexHOJOrHYEH AC€TEPMUHU3BM KbM €THYCH CHHEPIrUu3bM

TBBpACHUETO, Y€ TEXHOJIIOTUUTE HEM30EKHO BOMAT O MAHHUITYJIAlMs, OTpa3sBa (opma Ha
TeXHOJIOTHYEeH JeTePMHHM3bM — CXBAllAaHETO, Y€ MAIIMHUTE VYIPaBIABAT pPa3BUTHETO HAa
obmiectBoTo. HOo mo-3aap100ueHUST aHAM3 TOKa3Ba, Y€ MPOOJeMBbT He € B aJITOPUTHMA, a B
HEroBaTa EHHOCTHA paMKa. AITOPUTHEMBT CaM 10 ce0e CH € HeyTpaJieH — TOW € U3pa3 Ha JIOTHKAaTa
Ha ONTUMHU3alusA. ETHYHHMAT BBIPOC BBH3HHKBA TOraBa, KOraTo ONTHMH3AIMATa Ce MpUiIara KbM
YOBEIIKOTO Ch3HaHME, Oe3 MopanHa nen wiu rpanuna. Kakro mume Floridi (2023), ,,xoeamo
UBYUCTUMENHAMA PAYUOHATIHOCT Ce 0C80000U OM MOPAIHAMA PAYUOHATHOCH, M Ce NPespvbuld 6
UHCMPYMEHM HA 81ACMma, a He HA 3HAHUemo *.
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CJ'ICI[OBaTC.HHO, 3aJa4yaTra Ha €TUKaTa B JUTUTAJIHATa NKOHOMHKA HEC € Aa CIIPC TEXHOJIOTUHUTE, a 1a I'
BIpajiu B MOPaJIeH CUHEPIru3bMm, B KOHTO AJITOPUTMHUTEC HC MOACIINPAT XOpara, a moArnoMarar TaxHara
KOTHUTHBHA aBTOHOMMA.

2. CBoOonaTa B yCJOBHUSITA HA MPEICKA3yeMOCT

Knacuueckoro pazoupane 3a cBo007a — Karo B3MOXKHOCT 332 H300p MEKAY alTepHATUBH —
FY6H CMHUCBHI B CBAT, B KOMTO AJITOPUTMUTE 3HAAT HAIIUTE NPCATIOYUTAHUA HO-}IO6pe OT CaMUTEC Hac.
IToBeneHreTo HHU Bede ¢ OOEKT HA CTATHCTHYECKA WPEIBHIMMOCT, a He Ha ¢umocodceka
HerpeaBuAUMOCT. ToBa Hajara HOBO ThiKyBaHe: CBOOoO/aTa B eroxara Ha alrOPUTMHTE TPsiOBa Ja ce
pa3zbupa He KaTo M300p, a KaTO OCh3HABAaHE — CIIOCOOHOCTTA JIa Pa3Mo3HaeM, Ue HAIUTe U300pH ca
MOJC/IMpPAaHU. Hctuackara aBTOHOMHUS C€ MU3MECTBA OT PaBHHUIICTO Ha ,Z[eﬁCTBPIC KbM pPaBHUIICTO Ha
pednekcusi.

Csobooama Ouec ne e npaso oa uzbepeut, a ymeHue 0a oCv3naeul Kot uzoupa emecmo meo.

ToBa mpeocmucnsHe Bpbina ¢(uinocodckara MUCHI KbM KaHTOBOTO ompenesieHHe Ha
ABTOHOMMSTA — HE KaTO OTCHhCTBUE HA BHHIITHA PUHY/A, @ KATO CAaMOHAJIaraHe Ha pa3yMeH MOpaJieH
3aKOH. B KOHTEKCTa Ha TUTHUTATHATA HKOHOMHMKA TO3H MOPAJICH 3aKOH € €THKATA HA MPOo3PayHoCTTa
M 0CHh3HATOCTTA — YOBCKBT TPsIOBA 72 3HAE KOTa M KaK HETOBOTO Ch3HAHKE € MPEBhPHATO B HHCTPYMEHT
3a MPOTHO3UPAHE.

3. Henpencka3yeMocTTa KaTo (popMa HA €eTUYHO ChIPOTUBJIEHUE

B aJIrOpuTMUYHA Cp€aa, KbACTO CTOMHOCTTA C€ Ch3/IaBa 4pe3 MpeACKasyeMOCTTa Ha IIOBEACHUCTO,
HEMpeacKkasyeMocTTa Ce nmpeBpbilia B Hal-BHCIIA (1)0pMa HA eTHYHA aBTOHOMHs. ToBa 03HauaBa
HC Xa0C, a meop4ecKa HeCveMeCmumocnt ¢ Mawurnama j1ocuKkda.

KaxTo Zuboff (2019) noguepTana, MOBeCHICCKUAT KATUTATU3HM CE 3aXpaHBa OT ,,IPEABUANMHUTE
OCTaTBIHN  HA YOBEHIKOTO JielicTBre. ClIeI0BaTEIHO, €ETHYHOTO AeHCTBHE € TOBA, KOETO He MOoJKe J1a
0bIe mpeacKa3aHO OT CHCTeMaTa — akT Ha KOTHUTHBHA HE3aBUCHUMOCT, KOWTO W30srBa
ANTOPUTMHUYIHUS MOIETI.

Tyk ce TOSBSIBA HOBA KATETOpHs B €TUKaTa Ha JWTHTaIHATa ABTOHOMHS — enucmeMor0cudHa
cbnpomusa: COCOOHOCTTA HA MHAMBHU/IA Jia 3all[UTaBa MPaBOTO CH Ja He ObJic HATBIHO MPO3paUucH 3a
MmaruHuTe. ToBa MOXKE JIa ce TIPOSIBU Upe3:

e CBH3HATEIHO HapyllaBaHE Ha aJTOPUTMHUYHHU ITaOJIOHH;
e  u300pH, KOUTO HE CIICABAT OYaKBAHMSITA HA MOJIEIIA;
e OTKa3 OT IMOCTOSTHHA ONTUMH3AIINS Ha ce0e CH CIIOpe.T JaHHHTE.

B 1031 cMHCHT YoBeIKATA TPELIKA, HEMOCIe0BATETHOCT M MPANMOHAIHOCT PUI00MBAT MOpaTHa
CTOMHOCT — T€ ca JJ0Ka3aTeJICTBO 3a JKUBOTO, HEMPEACKA3yeMO Ch3HAHUE.

4. ETMKa Ha Ch3HAHHETO, 2 He HA JaHHUTE

ChBpeMeHHATa €TUKAa Ha W3KYCTBCHHS HHTEIICKT TBBPJE YECTO C€ KOHIICHTPHpPA BHPXY
3ammurTara Ha manauTe (data ethics). Ho kakTo mokasBa pa3BHUTHETO Ha aJITOPUTMHUYHHTE CHCTEMHU,
HCTHHCKHUSAT 00€KT Ha 3al[UTAa TPSAOBA 1a 0bjie Ch3HAHUETO, a HEe MHPOpPMALIUATA.

Koraro JAaHHUTEC 3a MOBCACHHUCTO CC HM3MOJI3BAT 3a MOAC/IIMPAHC HAa €MOLMH, MOTHUBAlUU U
pe€ui€HuA, T€ B€YC HE Ca IIPOCTO JIUMYHU — TE€ Ca MeHMAJIHU npoeKyuu.
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ETH4HMST BBIPOC CIEMOBATEIHO CE M3MECTBA OT ,, Kol npumedcasa oanHume?“ KbM ,,Kou
npumedNcasa UHmepnpemayusma Ha Co3HaHuemo? .

ToBa n3ncKBa HOBa napaaurMa: KOrHUTUBHA €TUKA — JJUCHUIUIMHA, KOATO 3aliyuTaBa IIpaBoOTO
Ha 9YO0BCKa J1a OCTaHC MUCJIOBHO aBTOHOMCH. OcHoBeH MPUHLOMWII Ha Ta3KU €TUKaA Ou Oui: ,,Afzzopumbem

‘

MOdice 0a NO3HABA NOBEOEeHUEeNnO MU, HO He U oa onpeée/z;z Mmucvama mu.
5. OTFOBOpHOCTTa KaT0 XOPU30HT HA TUT'HTAJITHOTO Y0B€IECTBO

B enmoxara Ha aBTOHOMHH AJITOPUTMHU OTTOBOPHOCTTA HEC MOXKE a OCTAHC CaMO MHAUBUAYAJIHA.
T TpHGBa da €€ MUCIHM CHUCTEMHO — KaTO KOJICKTMBEH MOPAJICH XOPU3OHT, B KOHUTO ,I[I/I38,I\/'IHepI/I,
KOMITaHWHU ¥ 3aKOHOAATCIIM HOCAT CIIOACJICHA OTTOBOPHOCT 3a KOTHUTHBHUTC C(IJCKTI/I Ha TCXHOJIOTHHUTCE.

Kakro ot6ensizBa Helbing (2022), Bcsika cucTeMa, KOSTO BIHUSiC BBPXY OOIIECTBEHOTO
MoBe/IcHHe, TpsiOBa Ja ce MOMYMHIBA Ha NPHHLNIA HA ,,emuuHa pegiexcus 6 peaiHo epeme’ -
MIOCTOSTHHA OIIEHKA Ha BH3CHCTBHETO M BbPXY aBTOHOMHUSITA Ha YOBEKA.

ToBaHEe e IIPOCTO PETYJIAaTOPEH MCXaHN3bM, 4 HOB THUII €TUYHA KYJTYPpPa, [IpU KOATO YOBCIIKOTO
HOCTOﬁHCTBO C€ MHCIHM HC€ Karo CTaTH4YHa OaJACHOCT, a KaTO JHHAaMH4YHa CIIOCOOHOCT Ja OCTaHEM
yoeeuilKku B KOHTCKCTa Ha MalllMHHOTO.
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MN3KYCTBEH UHTEJIEKT B MAPKETUHI'OBOTO IIJIAHUPAHE:
BBb3MOKHOCTHU 3A ITIOAOBPABAHE HA EOEKTUBHOCTTA

Marketing Planning Using Artificial Intelligence: Opportunities for Effectiveness
Improvement

I'eprana Toxoposal,
e-mail: gtodorova81l@gmail.com’

AOcTpaKT

H3zkycmeenusm unmenexm HAGIU3A 6Ce NO-0CE3AEMO 6b8 GCUYKU Chepu HA CbBPEMEHHUS HCUBOM,
GKIIOYUMENHO U 6 MapkemuHnzoeume npoyecu. Al noonomaeca 63umanemo Ha peuleHus U
ONMUMUSUPAHEMO HA Ppa3xooume Kamo npeonasa onyuu 3a amaiusupane u obobwjasane Ha
PAa3HOPOOHU OAHHU O BLHWMHU U GbMPEUHU cucmemu, naamgopmu u npunoxcenus. Hacmoswuam
00Kna0 npeonaza npezied HA OCHOGHUME NPUNOJCEHUS HA UHMENUSCHMHUME CUCeMU 6
MApKemuH2080MO NAAHUPAHE U YAPAGIEHUEMO HA MAPKEMUHS08Ume 0eUHOCmuY 6 OUSUmania cpeoa.
Ilpeocmasam ce npumepu 3a a6MOMAMUYHO AHATUSUPAHE HA OAHHU, NPOSHOZUPAHE HA Pe3Yamamu u
paszepanuuasare Ha MoOenu nompebumencko nogedeuue. H3kycmeeHusm —unmenekm 0aea
BB3MONCHOCT 34 OBP30 YCMAHOBABAHE HA HeeheKMUSHU MAPKeMUH208U OeUHOCMU, HAMANA8aHe Ha
2pewikume U AGMOMAMUYHO pasnpeoeietue Ha pecypcu. Al modice 0a ce u3nonzea kamo UHCMpymeHm
3a nosuwiaeane Ha  eEeKMUBHOCMMA HA  MAPKEMUH2080  WIAHUpAHe U  nodoodpseae
6b36PbUACMOCIING HA UHEECMUYUUME.

Abstract

Artificial intelligence is increasingly transforming all spheres of modern life, including marketing
processes. Al supports decision-making and cost optimization by providing tools for analysing and
summarising diverse data from internal and external systems, platforms and applications. This paper
is an overview of the main applications of intelligent systems in marketing planning and the
management of marketing activities in a digital environment. Examples of automated data analysis,
result forecasting, identification of consumer behaviour patterns are provided. Artificial intelligence
enables the quick detection of inefficient marketing activities, reduces errors and facilitates the
automatic allocation of resources. Al can be used as a powerful tool for enhancing the efficiency of
marketing planning and improving the return on investment.

KuarouoBn AYMM: U3KYCTBE€H UHTCJICKT, MApPKETUHI'OBO IUIAaHUPAHE, aHAJIN3 HAa JTaHHU, C(I)CKTI/IBHOCT,
BB3BPLIIAEMOCT.

JEL: M31, C55, 033
YBoa

Pa3BUTHETO HA NUTHTAIHUS MApKETHHT € W3KIFOYMTEIHO IMHAMHYHO U TIOCTaBs KOMIIAHWHUTE HA
masapa Impej NpeJU3BUKATENICTBOTO [a YCTOAT HA TEMIIOTO U @ HE OTCTBISIT KOHKYPEHTHOTO CH
npeanmMcTBo (Kolyandov & Radev, 2021). CpBpeMenHaTa [uHaMU4Ha 00CTaHOBKA, B KOSITO C€ HAMHpa
BCEKH eJIH OM3Hec, Hajara KOHKPETHH MOJICIIHN 32 aHAJIN3 Ha OOKphIKaBalara cpea, KOuTo He pOCTo
OTYHTAT PE3yJITaTH, a MPeIaraT TeHACHIINH, N3Ka3BaT MPEAIOI0KECHHUS U JOIPHHACAT B3UMAaHETO Ha
aJICKBaTHU PEIICHHS M MEPKU B Ta3W MOCOKA. [[MTMTAaTHUAT MApKETUHI BCE MOBEYE CE CTPEMH Ja
NPEUIOKU TEPCOHATTHO M3)KUBSBAHE 3a IMOTPEOMTEINST - KOMIIAHUUTE CE yd4aT Ja pa3Oupar CBOUTE
KJIMEHTH U JIa UM MIpe/jiaraT moBeye, Ha Mo-HHUCKa 1ieHa. KOHKypeHTHOTO MPeJMMCTBO Ha BCEKH OM3HEC

! loxTopanT kbM Kateapa Unmycrpuanen 6usnec, busnec daxynrer, YHCC, ORCID 0009-0007-5873-4217
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Ce OKa3Ba HE HETOBHAT HaW-I00Bbp, MHOBAaTUBEH W Ka4eCTBCH MPOAYKT, @ OTHOIICHHETO KbM
NOTPEOUTEINS.

[To3naBaHeTo 1 pa3OupaHeTO HA AEUCTBUATA, KOUTO MTOTPEOUTENHTE IPENIIPHEMAT, JaBa OCHOBAaHUE Ha
Ou3Heca Ja HAcoYBa KOHKPETHU IPONYKTH KbM Hal-3aWHTEPECOBAaHHMTE Xopa. Bceku OHaiiH
KOMYHUKAIIMOHEH KaHaJ, KOMTO OpraHu3alusaTa U3M0J3Ba, € MOTEHIUANIEH ,,Ch3AaTeN’ Ha YCTOMYNBA
7 TpaifHa BpB3Ka, Kapalla KOHKPETHHs TPOMYKT WJIM Mapka Ja ce NMpPeBbpHAT B KpaeH n300p 3a
notrpedutens. JlururanHata cpeia U PUTBMbBT, KOHTO T Hajiara, mpejrojaraT BUCOKa CKOPOCT Ha
MpOMsHA Ha OOCTOSATEJICTBAaTa M Ch3/aBaT HEOOXOAMMOCT OT MHOIO Obp3a peakius M B3UMaHE Ha
peuieHus. B TO3U KOHTEKCT, B MPOABIDKEHUE HA Ch3IaJCHUTE MPEAU3BUKATEICTBA MPE3 MOCIECTHUTE
TOJIMHHU, C€ Ch3/1aBaT PELICHMs, B KOWUTO H3KYCTBEHHUST HMHTEJICKT OBP30 M YCTOWYMBO IPOMEHS
KkpaiiHute pesynraTd. OT aOCTPaKTHO TEXHOJOTHYHO MOHATHE, M3KYCTBCHUAT MHTEJICKT CE MPEBPhIIa
B pPeaJicH MHCTPYMEHT, KOMTO MOXe Jla Ob/ie U3I0JI3BaH Ha BCSKA Kpaduka B cepaTa Ha MapPKETHHTa.

Ilokazamenu 3a eghekmuenocm

[Mo3uoHNpaHeTo B COMMATHUTE MPEXKH € CHIIECTBEHA YacT OT ycIiexa Ha BCeKH OM3HEC B HAIIM JIHMU.
Beska mnatdgopma, KOATO ce M3MON3BA 3a Ta3W Iief, Ipejasiara IeTalIHA CTATUCTHKH U OTYETH 3a
aHaJM3MpaHe Ha TeHaeHuuTe cpe norpedurenure (Cheng, Lam, & Chiu, 2020). [ToBeyeTo kaHamu
3a KOMYHHUKallMisi B OHJIAHH TPOCTPAHCTBOTO MpeajaraT JIeCeTKH WHCTPYMEHTH 3a aHallu3 Ha
IIOCETUTENINTE — cropes JeMorpadcku mokaszarenu, mnpenpamaim crpanuiy (landing pages),
W3XOISIIN CTPAHUIM U T.H., © BCEKH ¢IUH OM3HEeC TpsOBa 1o0pe a Mo3HaBa U U3M0JI3Ba TE3U JaHHU
(Kolyandov & Radev, 2023). Pabotu ce ¢ MHOXECTBO TUIATQOPMHU, CHOTBETHO BCSKa OPTaHU3AIHS
HATPYIMBa OTPOMEH 00EM JaHHU OT PAa3HOPOJHU M3TOUHUIIM W B pasnuuHu GopmaTtu. ToBa ch3maBa
HEOOXOAMMOCT OT Ch3/aBaHE W BHEIpPSBAaHE Ha CHCTEMH, KOUTO ITO3BOJISIBAT OBbp3, €PEKTUBEH U
UHTETPUpPAH aHAU3 Ha TE3W JaHHHW, HE3aBUCHMO OT TsIXHAaTa pa3HOPOAHOCT. JIOMBIHHUTEIHO
NPEM3BUKATEIICTBO € HACUTEHOCTTA Ha 11a3apa U NMpe3aJj0BOJICHOCTTa Ha IOTPEOUTENUTE — B HAIIIH JTHH
TE BEYe HE MPOCTO MUMAT JOCTHI A0 MH(GOpPMAIUSA — TS TH 3aJMBa MOCTOSHHO M OTBCAKBIC: Upe3
COLMATHM MpEXH, e-mail MapKeTWHr, NepCOHAIM3UPaHW pekiamu, push yBeOMIICHUS U JIp.
[Motpebutemnsit nmar 6orat U300p OT MPOAYKTH HIIH YCIYTH 32 32JI0BOJISIBAaHE HA €HA U ChIIa HYXK/a,
KOHUTO BCSKA KOMITaHHS PEKJIaMUPa aKTHBHO B HHTEPHET, MPEBPBIIANKH JUTHUTATHOTO MPOCTPAHCTBO B
CHJTHO KOHKYPEHTHA cpefia. B pesynTar, JTOTHUYHO, IIeHATa Ha peKiiamara ce MOKayBa U KOMITAHUHTE
BEYe HE MOTarT Jia CH MO3BOJIAT JIa peKIIaMUpaT 0e3 sicHa MpeJIcTaBa KakBoO, Ha KOTo U Kak. IMEeHHO Tyk
Ce HAMECBAT MHTEJIUICHTHUTE CHCTEMH C MOJXOMASIINSI HHCTPYMEHT — CTPYKTypHpaHa HH(OpMaIus,
rpad UKy, MPEABWKIAHUS U ChBETH, C KOSTO MOMarar Jia c¢ B3eMaT NMPAaBUJIHUTE PELICHUS HaBpeMe, J1a
ce ONTUMH3UPAT Pa3XOIUTe U Jia ce MoA00pH eheKTUBHOCTTA.

Heka pasrieaaMe HAKOW KJIIFOYOBU IIOKA3aTCIIN 3a e(beKTI/IBHOCT, KOHUTO HUTO CIUH OH3HEC HE MOXKE Ja
CH IIO3BOJIM A HE CJIICOU:

e Aneadicupanocm Ha nompebumenume - TO3H H3MEPHUTEN € O0COOCHO LIEHEH, KOraTo CTaBa
BBIIPOC 3a hupMeHust yeb caiitT Ha OusHeca. ToBa MsCTO Mrpae poJisita Ha ,,[IopTaji‘, mpe3 KOUTOo
JIOCTATA OCHOBHATa WH(pOpMAIMSA 10 HAH-rOJIIMa YacT OT IOTPEOMTENHNTE, KOUTO BEUe
MIPOSBSBAT UHTEPEC KbM KOHKPETEH MPOIYKT Wi yciayra. ChliecTBeHa HHPOPMAIIHS € KOJIKO
ca YHHKAJTHUTE IOCETHTENH Ha calTa, KOJKO XOpa ca MOWCKAIM Ja IOJy4aBaT IOBedYe
uHpopmarus (nox Gopmara Ha MEWIH, M3BECTHS W T.H.), KOJKO XOpa OT ITbPBOHAYATHO
MOCETUIIMTE CaliTa ca ce 3aBbpHAIM OTHOBO, KOJIKO BpeMe IIPpeKapBaT MOTPEOUTEIUTE B caiiTa
Y Ha KOW CTPaHUIIH.

e [zmouynuyu Ha mpagux - TO3M WHIWMKATOP IMOKa3Ba OTKbBJE HIBa TpapHUKbT Ha caiiTa Ha
omsHeca. OCHOBHUTE ,,BE3MOXKHOCTH' * ca IIOTPEOUTEISIT 1a € OTKPIII caliTa upe3 Thpcadka, aa
€ KJIMKHAJI BbPXY yeO OaHep WM J1a € MPeHaCcoUYeH OT MapTHLOPCKHU yeb caiit. [1o To3u HauuH
MOXe da Obme mpociefeHa W e(QEKTUBHOCTTa Ha KaMITaHWs, N1a ce pazdepe ITOKOJKO
HacOYCHHUTE CHOOIICHM IAOCTHUTAT aJAcKBAaTHHW KIMEHTH (4pe3 T.Hap. Bounce Rate — Opoii
HAIyCHAJIH MMOTPEOUTENIN, KOUTO HE Ca MPETJIeAaIl HUTO €Ha CTPAHUIIA).
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e [lokazamenu Ha OHAQUH KAMAAGHUYU - TE3W TIOKAa3aTeIH IOMaraT 3a TOYHOTO OIpEeesHe
JeMCTBUSTA HA TOTPEOUTENNTE B Ja/IcHa KaMIlaHusL. Pasriiexxaat ce yeTupu OCHOBHH €JIEMEHTa
— CPM, unu ome nena 3a 1000 umnpecun; CPC — 1ieHa 32 €JHO KJIMKBAHE BBPXY ONPEICIICH
By pekiama; CTR — choTHOIIEHHE MEX Ay UMIPECHH U KIINKOBE BbPXY KOHKPETHA peKIaMa;
CPA — niena 3a npuoOuBaHe, CTOWMHOCTTa Ha U3BBPIIEHO OT MOTPEOUTENS AEHCTBUE, KOETO €
LIEHHO 3a OM3Heca.

e Bzaumoleiicmeusi 8 COYUAnHUmMe Mpedcu - COLUUATHUTE MPEXH Ca KIIOYOB €JIEMEHT OT
MapKEeTUHTOBUTE CTPATErnH Ha MOYTH BCEKU OM3HEC, 3aTOBA € A0Ope KOMIaHMsATA JIa € To0pe
uHQOpMHUpaHa 32 HEWHOTO pa3BUTHE B Ta3M cpela. TyK ce pa3riiexaaT pa3IudHH [oKa3aTenn
32 pa3IUYHUATE COLMATHU MpPEXH — OpOH HMMIIPECHH, JOCTHTHATH XOpa, Opod peakuuu H
clie/iBaHe Ha U30paHa Bpb3Ka KbM KOHKPETHA IElT.

o [lpeecnexcoanus Ha ,,yenesu " cmpanuyu (Landing Pages) — TOBa € MACTOTO, KOETO OU3HECHT
MOJTOTBS CIIEIUAITHO, 32 1a 00bpHE BHUMaHUE HA CBOW KOHKPETEH MPOAYKT Wi yciyra. Te
OOMKHOBEHO ca MSCTOTO, A0 KOETO BOJAT KaMIAaHMWTE Ha ¢upmara OT Ipyrd OHJIAWH
KOMYHHUKAIIMOHHM KaHaJIM — BAXKHO € J1a c€ MPOCIeIN JOKOJIKO XOpaTa B3aMMOJEHCTBAT ChC
ChIIbP)KAaHUETO Ha TOJO0OHA CTpaHWIa (M3BBPUIBAT JIM KIMKBAHUS, IOCTUTAT JIK 1O APYTO
MSICTO B caiiTa, BUCOK JIM € bounce rate-moka3aTessT U JIp.)

o [lokazeanus npu OpeaHUYHO MbpceHe - TOTPEOUTENUTE B JHEIIHO BpeMe JOCTHraT 0
nHpOpMaLus U KOHKPETHU CalTOBE, M3IOJI3BAKKM MHTEPHET ThpcaukH, kato Google, Bing,
Yahoo. IIpe3 2018, 6:m30 50% ot moTpedUTENHTE JOCTHIIBAT HHTEPHET, IIOCPEACTBOM HSKOS
OT T0-U3BECTHUTE Thpcauku. BakHO € /1a ce oT4eTe TOKOJKO OT MOCETUTENNTEe Ha KOHKPETEeH
(upMeH caiiT ro JOCTUraT KIMEHHO MO TO3M HAYHH — TaKa MOXKE J1a ObJie B3E€TO pEeIIeHHE 3a I10-
aKTHBHA peKJjiaMa B cpeflaTa Ha ThPCAYKHUTE, J1a C€ HAIOXKU ONTUMU3HpaHe Ha yeb caiita (SEO)
U T.H.

o Tpaghux om pazruunu ycmpoticmea - BaXXHO 3a BCEKH OM3HEC € Jia TPEIJIONKH aJeKBaTeH
BapUaHT Ha CBOs yeO MmopTai KakTo 32 HACTOJIHHM KOMIIIOTPH, TaKa M 32 MOOMIJIHM YCTPOHCTBA.
[Ipe3 2017, nan 50% oT cBeTOBHHUS OHJIAHH TpaduK ce TeHepupa OT MOOMIIHU yCTpOMCTBa -
BR)XKHO € BCEKH KOHKpETEH OM3HeC Jia TI03HaBa JoOpe KOHKpETHHUTE IU(pH 3a cBos yeb cailT,
3a 1a MOJKe Ja IPUEMeE WM OTXBBPIIM HEOOXOIUMOCTTA OT CIIELUATHHI YCHIIUS B IIOATOTBSIHETO
Ha pa3JInyHU BapUaHTH HA [10PTaJla CH.

Pazbupa ce, Bcexn OU3HEC MOKE J]a OTKPUE U IPEICHH, Y IPYTH IIOKA3aTeIIH CE SIBABAT OT ChIECTBEHA
BaYKHOCT 3a Herosata cepa Ha neiiHocT. [lo Tasu mpuumHa cnuchkbT ¢ KPIs Moxxe ma ce okaxe
Oe3kpacH W TOBa OW OWJIO OMpaBIaHO, B CIIydail, ye BCEKH ITOKa3aTEeNI OTroBaps Ha yCIIOBUATA 3a
aJICKBaTHOCT, W3JI0XEHH To-rope. VIMEHHO 3apajiu TOBa HaW-IICHHOTO BCBHITHOCT C€ OKa3Ba
rH(pOpMaIUATa — CHPSMO LEJIUTE CU B CTPATETUATA CH BCSIKA KOMIIAHUS M30Hpa pa3inyHy NOKa3aTely,
KOHWTO OTpeJielisl 32 BaYKHU, HO BHHArW Ha 0a3a JaHHHTE, C KOUTO Bede pasmosiara. M3KyCTBEHHUST
WHTEJIEKT, KOUTO BeUe € BIPaJIeH BbB BCsAKA eHA IUIaThopma, paboTH UMEHHO C TOBA.

Haii-pasnpocTpaneHs pelleHdus1 3a OHJIAHH pexkyaMa. BbBiaHYaHe Ha M3KYCTBEH
HHTEJIEKT B e)KeJJTHeBHATa padora Ha miiargopmure.

IIpodykmu na Meta

Meta Ads Manager e mnargopma, KOATO WHTETpHpa HANpPEOHATN TEXHOJOTHH 32 ONTHMU3AINS H
aHaJIM3 Ha peKJIaMHUTEe Kammnanud. OCHOBAaTa HAa Ta3W MHTEIPAIlUsl Ca U3KYCTBEHUST WUHTEICKT U
MAaIIMHHOTO 00yYeHNe, KOUTO ITO3BOJISIBAT HA CUCTEMaTa Jja 00paboTBa OTpOMHHU 00EMH OT JaHHU, Ja
naeHTH(GUIpa MOAETM Ha TIOTPEOMTENCKOTO TIOBEJACHWE W Ja IEepCOHANM3Upa PEKIAMHOTO
ChABbPKAHUE 32 OTACITHHU ayauTopuu. OCBEH, Y€ CUCTEMAaTa aBTOMAaTUYHO IPYIUpa MOTPEOUTEIIUTE TI0
pasnudHu KpuTepuu (neMorpadcku, reorpadcku u ap.), TS AaBa Bb3MOXKHOCT U HA KOMIIAHHATA caMa
Jla CerMeHTHpa KIWEHTHTE CH, KaTo CcJieJl TOBa JOMBJIBA BedYe HaIWYHAaTa HH(OpMAamus C
AHOHMMU3HpPAHHU JaHHU. B JOmbIHEHHE, Ype3 MOJENM 3a KiIacHpaHe Ha peKllaMHTe, IuiaTdopmara
ABTOMATUYHO ONpECIis KOU M300paKCHHUS M TIOCHAHUS I UMAT Hail-moObp €PeKT 32 KOHKPETHHS
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MMOTpeOnTEN, KaTo M3IONI3Ba KOMIUIEKCHH ,,user embeddings* u anroputmu 3a npemnopbku. (Business
Insider, 2024)

Texnomorunte 3a aBromarm3amusa B Meta Ads Manager, kato Advantage+ Campaigns, maBat
BB3MOXXHOCT Ha peKIaMojiaTenTe Aa AeUHUPAT OCHOBHH MMapaMeTpy — e, OF0/KET U KpeaTHBU —
ciell Koeto miardopMara aBTOMAaTHUYHO ONTHMH3HMpa pasnpeneicHueTo Ha Oropkera W nM300pa Ha
aynuropuu. ToBa M03BOJIsIBA KaMIIAaHUMTE A2 CE afanTHpaT B PeaHO BpeMe, KaTo Hee(eKTHUBHUTE
BapUaHTH Ce OrpaHMyaBar, a yCIEIIHUTE ce 3acCHiBaT, KoeTo Boau 1o mo-Bucok Click-through rate
(CTR) u mo-m00pa BB3BpaIaeMoCT Ha HHBECTUITUSATA.

ABTOMaTH3MpaHUTE OPEPTU M HUHTCIUICHTHOTO pPa3Npe/iciicHHe Ha OIJDKeTa HaMalliBaT PUCKa OT
3ary0u mpu JWHAMHYHO MPOMEHANIMTE ce Ta3apH, T.K. Meta Ads Manager mpemoctaBs MOIIHU
WHCTPYMEHTH 3a aHajiu3 B peaiHo Bpeme. [lnmardopmara oleHsBa KayecTBOTO M TOTCHIMAA Ha
peKIIaMHTe upe3 MmoKa3aTelsiu Kato ,,Opportunity Score® u U3BbpIIBa KPbCTOCAHO 00yUEHHUE Ha JAHHUTE
ot Facebook, Instagram, Messenger, Threads u T. Hap. ,,Audience network”. ToBa o3HauaBa, 4e
ITOBE/ICHUETO Ha MOTpeOUTENs Ha efHa TuaTdhopMa MOXKe J1a TTOJ00pY MPEACTaBIHETO HA PEKIAMHTE
Ha JIpyra, KaTo Ce MOCTHUTa MO-BUCOKA PEJICBAHTHOCT M ¢()eKTUBHOCT Ha Kamranuute. [lnaTtdopmara
OIICHSBAa U ,,pa3BUTHUETO HAa peKJaMaTa W aBTOMATHYHO JaBa WHIUKAIUS, KOraTo TS Be4e CE ©
Hazdepriana“. B To3m ciydaii, pa3bupa ce, ¢ HeOOXoquMa UYOBEIIKA HaMeca 3a aKTyaJdu3upaHe Ha
MOCJIAHUATA WIIH ChIbPIKAHUETO (M300paKeHHsI, BUICO), HO MEKIYBPEMEHHO CHCTEMaTa aBTOMATHYHO
npepasmpenes 0rpkeTa KbM M0-e(eKTUBHHU pekiiaMi. ONTUMH3AIMITa UMEHHO Ha ChIBbPKAHUETO €
JIPyT KIIOYOB acIleKT, KOMTO BOIW OO0 TO-100pu pe3yntaTh. Upe3 TEeHEepaTHBHU aITrOPUTMHU
miargopMara Ch3/laBa MHOXKECTBO BapHaHTH Ha pEKJIaMHUTE — H300paKeHUs, BUIea, TEKCTOBE, U
afgantupa ¢opMaTa UM 3a pa3IMYHU KaHaau karto Stories, Reels wim Feed. Toma mo3BoisBa Ha
MapKeTOJIO03UTe OBP30 J1a TECTBAT KOMOWHAINY U Ja UACHTUDUINPAT Hali-ePeKTUBHHTE ITOCIIaHus, 0€3
Jla Ce M3WMCKBA 3HAYMTENIEH Pecypc 3a PhYHO MPOM3BOJCTBO Ha chabpxkanue. (Mediaweek Australia,
2025)

@® Learning —

This ad belongs to an ad set that's currently in the
learning phase. Since performance is still
stabilizing, avoid making edits during the learning
phase.

View ad set @

Queypa 6 - Cvobwenue 3a kamnanus 6v6 gasza na "0dbyuenue"” 6 Meta Ads Manager

B pesynarar Ha Te3u TexHodornu, Kamnannnte B Meta Ads Manager ce XxapakTepu3nupar ¢ mo-BUCOKa
e(heKTUBHOCT ¥ CKOPOCT Ha peakius. ABTOMaTH3allMATa U aHAIM3bT HA JAHHU J1aBaT BE3MOXKHOCT 32
ONTUMU3HPAHE Ha OFO/IKETA, TAPTETUPAHE Ha Hall-pPEJICBAHTHUTE Ay TUTOPHH U IOCTUTAHE HA TT0-100BP
pe3ynrart ¢ nmo-mainko ycunus. (We Are North UK, 2024)

Meta Ads Manager ce rmpeBpbIlia B HHCTPYMEHT, KOWTO HE CaMO yJIECHSIBA yIPaBICHUETO Ha KAMITaHUH,
HO M MPEIOCTaBsl CTPATErMYECKO KOHKYPEHTHO IPEAMMCTBO HA KOMIIAHHUHUTE, KOUTO yMeEsT na
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HUHTErpupaT JaHHUTE U TCXHOJIOTMUTE CU 34 B3UMAHC Ha UHTCIUTCHTHU, 6a3I/IpaHI/I Ha q)aKTI/I PCHICHU
B IUTUTAJIHUA MApKCTUHT.

IIpodykmu 3a ananus na Google

Google Analytics 4 (GA4) ce oTnn4yaBa ¢ MoJiepHa apXUTEKTypa, KOSITO JaBa Ha MapKETHHIOBUTE
CIEIHANCTH BB3MOXKHOCT Ja HaOJ0IaBaT, aHaIW3UpaT ¥ ONTHMH3HMPAT ITOBEJACHHETO Ha
MOTPEOUTETUTE — HE CaMO Ha OT/CIIHH CAiTOBE, HO U CPell Pa3IMIHH U3TOYHHIIH - MPUIOKCHHUS,
karanosu u qp. (Discover Web Tech, 2025). GA4 BHenpsiBa chOuTHITHO-OpueHTHpaH (event-based)
MOJIeN Ha JAHHH, TIPH KOMTO BCSKO B3aMMOJICHCTBHE HA TIOTPEOUTEIIST — KIIMK, CKPOJI, BUICOIPETIIC],
MOKyNKa WA JAPyro — ce Tperupa Karto cwOutme. To3W MOIAXOJ 3aMeHs TPaAMIHOHHATA
CeCHIHO-CTpaHuuHa (,,session/pageview’) JoruKa W JaBa MO-JcTailjlHa KapTHHA Ha IOBEIACHHUETO
(FutureProfilez, 2025). ToBa nmo3BosisiBa Ha MapKETOJIO3UTE J1a pa30epaT Mo-IIaKo Kak MOTPEOUTEIUTES
MpeMHUHABaT 1pe3 GyHHUsTa, KOU CTHIIKH MPEAU3BUKBAT OTAPBIIBAHE U KbJE CE€ KPUIT Bb3MOKHOCTH 32
OIITUMU3AITHA.

Ki1t040B KOMIOHEHT € U3KYCTBEHHUAT UHTENEKT U MAIIMHHOTO 00yueHne. GA4 aBTOMaTH4HO npezsiara
MPOTHO3HW — HaNpUMep KO MOTPEOUTENN UMAT MO-BUCOK IAHC Ja KOHBEPTHPAT WM J1a OTIAJHAT OT
¢ynusta. [Inatpopmara mpemmara W aBTOMATUYHO HW3BIMYaHE HA 3HAHUS (HATp. aHOMAJIHWH,
HeoOHYailHM MOZEJH) MOCPEACTBOM aNropuT™Mu ¢ MammHHO oOydeHue (Google Marketing Platform,
2025). ToBa qaBa BE3MOKHOCT Ha OM3HECa J]a Ce MIPEBBPHE OT PEaKTUBEH B IPOAKTHBEH: BMECTO ITPOCTO
Jla aHAJIM3Mpa MUHAIW JEMCTBHSA, MApKETHHI'BT MOXKE J1a MPOrHO3Mpa U Aa jAeicTBa HaBpeme. GA4
3HAYUTEIIHO YJIECHSIBA AaHAIM3UTE Ype3 MOIIHM (YHKUMM 32 BH3yalH3alMsi W CErMEHTALU:
Explorations, KOXOpTeH aHaJIN3, aHAJIN3 Ha ,,[TbTEKaTa", aHAJIN3 Ha MOTPEOUTEIICKHS ,,)KUBOT™ B 1aficHa
mwiardopma u ap. (Google Marketing Platform, 2025b). Hanpumep, MoskeTe 1a BU3yalu3upaTe IbTs Ha
norpedurenst no mokymnka (,,path exploration®), ma pasOepere Koe CErMEHTHO IIOBEACHHUE €
Hall-edenyBIIO WK Aa HabmromaBaTe Kou (akTOpH BIMAAT Ha 3aIbpKaHETO Ha MOTpeOUTENHTE.
OcBen ToBa, MmiardopMmara MOAIbpPKAa HHTETPAllMU C TOJNEMH CHUCTEMH: eKcropT KbM BigQuery,
cebp3Bade ¢ Google Ads, Search Console u apyru API (Google Marketing Platform, 2025b). Taka
MapKETUHTOBHUTE €KUM MOT'aT Jja OOCTUHAT NaHHU OT Pa3IMYHHU U3TOUHHUIIM U /1a [TOyYaT XOJUCTHIEH
MOTJIe]] BEPXY HOTPEOUTENCKOTO MOBEACHNUE U MAPKETHHT PE3YJITATH.

Ot rimeqHa TOYKa Ha €heKTUBHOCTTA, U3MMOI3BaHeTO Ha GA4 BOAM IO HIKOJIKO KOHKPETHU TOJI3H:

®  TI0-TOYHO TapreTHUpaHEe U CeTMEHTAIus, OJarofgapeHne Ha MalllMHHOTO 00y4eHNe U aHaTu3a Ha
nosenenue (Google Marketing Platform, 2025a);

e 10-700po pazdupane Ha GyHUATA ¥ ONTUMH3ALNMS HA OTACITHH eTanu upe3 path u funnel ananmus
(The Knowledge Academy, 2025);

® YCKOPEHO B3WMaHE Ha pPEIIeHHUS: aBTOMAaTHYHUTE ,,3HAHUA" W TPOTHO3ZUTE MHUHUMH3UPAT
HYy’XJIaTa OT IbJIBT phucH aHanu3 (Bismart Blog, 2025);

e mono0peno n3mepBaHe Ha ROI: mHTEerpanuu ¢ pexiiaMHU CHCTEMH U €KCHOPT Ha JaHHH KbM
BigQuery no3BosisiBaT cBbp3BaHE Ha PEKJIAMHH pa3xolu ¢ peannu ousHec pesynraru (Google
Marketing Platform, 2025);

e cpoOpassBaHe C MOBEPUTENHOCTTA U ObaemuTe perynanun: GA4 npeanara GyHKIMOHAITHOCTH
Karo ,,consent mode* u mo-roJyisiM KOHTPoa BbpXy manuute (Loves Data, 2025).

B zaxmrouenne, Google Analytics4 He € TPOCTO HMHCTPYMEHT 32 OTYHATaHE, a CTPATETHYeCKH
KOMIIOHCHT B JIUTHTAIHHUS MapKCTUHT, KOWTO IMOANOMAara KOMIIAHUWTE Jla W3IOJI3BAT JIAHHUTE CH
[TO-MHTEJIMICHTHO — J1a B3UMAT PELICHMs He caMO Ha 0a3a MUHAJIO, a Ja MIPOrHO3UPAT ¥ MOJACIHPAT
Opnemero Ha morpedburenckoto moBenenue (Google Marketing Platform, 2025a; Discover Web Tech,
2025).
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Ilpeoussuxamencmea

EnHo oT kiro4oBMTE MpeaU3BUKATEICTBA MPHU H3MOJI3BAHETO Ha TexHosoruu karo UM u mamumHHO
o0yueHne W B nHpoaykrute Ha Meta, u B mpoxykture Ha Google, e T.Hap. ,,aNTOPUTMUIHO
u3KpuBsiBaHe ‘. Makap Ja ChIeCTBYBAT peauiia APYrH MpodIeMu, KOUTO MOraT Aa ObJaT chlllecTBEHA
TPYAHOCT IIpe] MapKETOJIO03UTE, AITOPUTMUYHUTE U3KPUBIBAHUS CaMH 110 ce0e CH BOJAT A0 MOTPELIHO
pa3xozBaHe Ha OIOKETH M OrpaHMYaBaHE JOCTUTAHETO Ha ONpelesieHH KaMIaHuHu. B moctaHoBkaTta
Mo-7I0J1y € BU3yallu3MpaHa peajaHa pekiaMua kammnanus B Meta Ads Manager. busHec moTpeOUTeNAT €
BBBEJ ONpe/eNieHH KPUTEpHH, Ha KOUTO TpsAOBa Ja OTTOBApAT MOTEHLIMAIHHUTE KJIUEHTH — PErHoH,
BB3PACT, [10J1, KAKTO U IpUMEpHHU uHTepecH. M3nomnsBaiiku Advantage+ HacouBaHe, Meta mporaosmupa
JOCTUTaHe Ha Xopa B MHTepBaia 1.2 — 2 munroHa aymm. Anroputmute Ha Advantage+ ce onmuTBar ia
KOMOWHHpAT KaKTO NMPEABAPUTEIHO 3aJaICHATE OT MOTPEOUTENSI KPUTEPUH, TaKa U BeUe HATPYIaHOTO
3HaHWE 3a ocTaHanuTe Kamrmanuu B Ads Manager. [1o Ta3u nmpuunHa, Meta oTkpuBa ,,Apo‘* OT X0pa,
KOHUTO pearupar NoJOKUTEIHO Ha PeKIaMaTa, ¥ 3a1104Ba Ja s [I0Ka3Ba BCce MO0-YeCTO Ha TAX, BMECTO J1a
THhPCH HOBU NOTEHIIMAIHYU KIHeHTH. B mpuMepa mo-nomny, Advantage+ Ha Meta otkpuBa 144 xumsinn
IyIIH, HA KOUTO € TIOKa3an pekinamara cpenHo 4.61 mptr. ToBa Boau 10 pa3xojBaHe Ha OlopkeT 6e3
peanHa moiiza — MOTpeOUTENUTE BeUe ca BUACIHM peKiamMara TBBbPAE MHOTO IbTH M CIUpPAT Aa U
,00pbIIaT BHUMaHHe . B pesynarar, Meta u3Bexma chboOIIEHHE 3a T.Hap. ,creative fatigue” —
HEOOXOIMMOCT OT MpPOMsHA Ha M300pakeHUATa WIM BUACOKJIHMIIOBETE B pekjamara, 3a Ja MoraT
MOTpPEeOUTENNTE A2 ,,3a0eNekaT KaMIIaHUITa OTHOBO. BebIHOCT, MpoOIeMbT TyK HE € B M3UepIIBaHe
Ha CHABPKAHUETO, & B IPEKOMEPHOTO MOKa3BaHE Ha peKyiaMara Mpej eIHa U ChIla ayAUTOPHS — Ka3yc,
BB3HUKHAJ IMEHHO OT caM000y4eHHeTo Ha TuaTdopmara. PemeHnero e HaMeca Ha MapKeToOlora
Ch3JjaBaHE Ha IapajeiHa KaMIIaHHA C PA3IMYHO HAcOYBaHE, KOETO MEXKIYBPEMEHHO BOAM [0
JOTTBITHUTENICH Pa3Xol.

Atti

Campaign T¢ vJy v Budget™ . se;‘ Results 1L v Reach ™ - IrTnpresslons . Cost per result . Amount spent o

N N

vany WeusILe purcrd Fer Purcnase
Sales, Wide volume €35.00 7. 63 144,744 665,979 €16.50 €1,039.36
Al Charts ' Edit (8 Duplicate %) Compare  ** Daily Website purcha. Per Purchase

Queypa 7 - AneopummuuHo uskpuesisaune Ha kamnauus 8 Meta Ads Manager
3akiiroueHue

VI3KyCTBEHUST MHTEJICKT OTJaBHA HE € MPOCTO a0CTpaKkTHAa KOHICIIKS B MapKeTHWHra, a peajieH
HHCTPYMEHT, KOWTO TpaHCcHOpMHpa HAYMHA, MO KOHTO KOMIIAHWUTE DPEANM3UPAT CBOMTE OHIIANH
Kamrmanud. Toil MpOMeHs caMOTO MapKETHHTOBO IUIAHUPAaHE — OT MHTYUTHBHO M 0a3UpaHO Ha OIUT,
KbM CTPaTErHYECKH MPOILIeC, OCHOBAH Ha TaHHH M HEMPEKbCHATA ONTHMH3aLHs. Upe3 HHTerpalusaTa Ha
AITOPUTMHU 3a MAIIMHHO 00yUYeHHE U MPOTHO3CH aHau3, mardopmu kato Meta Ads Manager u Google
Analytics 4 mo3BossIBaT Ha OM3HECA JIa pearupa B pealHO BpeMe Ha MOBEACHUETO Ha TOTPEOUTETHUTE,
Ja MHUHUMH3Upa HEC(EKTUBHUTE PAa3XOAM M Ja YBEJIMWYH BB3BPHINACMOCTTa HAa WHBECTUIMUTE
(Kolyandov & Radev, 2021).

W3KyCTBEHMAT WHTENEKT Ce TMpeBphlla B CBOEOOpa3eH ,,IOCPENHUK MEXITy OTPOMHHUS
WHGOPMAITMOHEH MOTOK U HYXKJaTa Ha MapKeTojora OT SCHU W JIOTUYMHU U3BOAU. TOH HE MPOCTO
aBTOMATH3Wpa PYTHHHHATE JEWHOCTH, a OCHUTYpsBa BB3MOXKHOCT 3a IO-ABIOOKO pazOmpaHe Ha
KJIIMEHTCKUTE HABUIM W 32 MEPCOHAIM3HWPAHE Ha MOCIAHHITa C BHCOKAa TOYHOCT. BBmpexn ToBa,
ABTOMATH3AlMATA MMOPAXKAA U HOBU MPEAU3BUKATEIICTBA — OCOOCHO CBBP3aHU C MPO3PAYHOCTTA Ha
pelIeHHUATa U PUCKa OT MPEKOMEPEH pa3xo/ 3a MPUBHIHO A00pe padoTela KaMIaHus. 3aToBa, poIiTa
Ha MapKeToJjora CTaBa BCE IMO-aHAJUTHYHA M CTpaTerHiecka — Ja pa3Oupa, aganThpa M HacodBa
AITOPUTMHUTE, BMECTO Jia ObJIe TEXCH MacUBEH HaOmonatesn. KoMmnaHuute, KOUTO YCIEST 1a HAMEPSIT
TO3U 0aJaHC MEXy TEXHOJIOTHYHA €PEKTUBHOCT M YOBEIIKA U300PETATEITHOCT, IIe OBJIAT JIUJACPUTE B
HOBATa €pa Ha UHTEIUTCHTHUS MAPKETUHT.
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MPUJIATAHE HA TEHMUA®UKAIIUSATA B EJEKTPOHHOTO
OBYYEHME KATO ITOAXO/l 3A ITIOBUIITIABAHE HA
MOTHUBALIUATA

Applying Gamification in E-Learning as an Approach to Enhancing Motivation

Kpemena Mapunosa-Kocrosa!,
e-mail: k.marinova@uni-svishtov.bg !

AOcTpaKT

Tetivupuxayuama npedcmasnsaeéa u3non3eane HA USPOSU MEXAHUSMU U eNeMeHmu 6 Heuzposu
KOHMeKCM ¢ yell Noguuagane Ha Mmomusayusama u aneaxcupanocmma. Ocoberno nooxooswa cghepa na
npunodicenue e 00paz08aHUeno, Kamo 3HAYUMeIHU 6b3MOHCHOCU ce OMKPUBAM NPU NPULASAHEMO HA
nooxoda 6 eiekmpoHHOmo ob0yyenue. Hadepadicoanemo Ha mpaouyuonHume niamgopmu 3a
eIeKMpPOHHO O0OYYeHUe ¢ MeXHONIOo2UU, Npeonazaujil USposu eleMeHmu — KAmo UHMEepaKmueHu
naam@opmu, mecmose, UMEPCUBHU MEXHOIOUU U CUCMEMU C U3KYCMGBEH UHMeNeKm — Npasu
00yuenuemo no-nepcoHAIUUpano u egpekmusro. Ilpunacanemo na ceimugpuyupawus nooxoo Kpue u
pUcKose, Hall-ede N0 OMHOUleHUe HA NOBbPXHOCMHA 2elmudurayus (,, pointsification ), npexomepna
KOHMKYpeHyus, KOSmo usmecmeda ¢hokyca Om YyeHemo, KAKmo u npoonemu ¢ O0OCMbNHOCMMA U
emuxama. [lopaou mazu npuuuna ycnewHomo i npuideane e pe3yiman om cCb4yemasanemo Ha 00ope
Oepunupanu nedazo2udecku yeau u nooxXo0AwU MexHOI0UU, KOUMO 04 CIUMYIUPAm MOMUeayuama
U aneadxcupanocmma Ha odyuaemume.

Abstract

Gamification is the use of game mechanisms and elements in a non-gaming context to increase motiva
tion and engagement. Education is a particularly relevant field of application, with significant opportu
nities opening in the application of the e-learning approach. Upgrading traditional e-learning platfor
ms with technologies offering game elements — such as interactive platforms, quizzes, immersive techn
ologies, and artificial intelligence systems — makes learning more personalized and effective. The appl
ication of the gamification approach also carries risks, especially in terms of superficial gamification
("pointsification"), excessive competition that shifts the focus away from learning, as well as accessibi
lity and ethics issues. For this reason, its successful implementation is the result of a combination of w
ell-defined pedagogical goals and appropriate technologies to stimulate the motivation and engageme
nt of learners.

Karw4yoBu xymmn: refimudukaius, elIeKTpOHHO 00yUYeHHEe, MOTHBAIIHS, 00pa30BaTeIIHU TEXHOJIOTHH, M
DE monen

JEL: D83, 123, 033
YBoa

Hapmm3aneTo Ha HOBHTE TEXHOJIOTHHM W pasIIMPsABAHETO Ha oOXBaTa Ha OHJIAH OOydYeHHETO ca
BOJCIIUTE TPEANOCTABKU 3a MPWIAraHeTo Ha HOBH TEAATOTMYECKHU TMOAXOAM 32 IMPHUBIMYAHE U
3aJlbpKaHe Ha MHTEpeca Ha o0yyaemuTe, 0COOCHO Ha MPEACTABUTEIIUTE Ha MOKOJICHUE Z, 32 KOUTO
TUTUTATHATE TEXHOJIOTWH, OHJIAH KOMYHHUKAIUATa ¥ MHTEPAKTUBHOCTTA Ca €CTECTBEHA YacT OT
exenHeBrueTo. ENWH OT Hali-yCnenHnTe ChbBpeMeHHH 00pa30oBaTeIHN OAX0AH € TeiMudukanuara —

! Head Assistant Professor, PhD (Econ). Department of Business Informatics, D. A. Tsenov Academy of
Economics,
Svishtov, ORCID ID: 0000-0001-8035-7891
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METOM, KOKWTO M3MO0JI3Ba HUI'POBHU NPUHIUIIN U MCXAHU3MU 34 CTUMYJIMPAHC HA MOTHBAIUATA B IIPOLICCa
Ha Y4CHC. To3u nmoaxoa HE CaMO YBCIIMYAaBa dHTAXKUPAHOCTTA U YAOBJIICTBOPCHUCTO HA YUAIUTE, HO U
nmoamnomMara pasBUTHCTO HAa KIIIOYOBU KOTHUTHBHU W COLIMAJIHU YMCEHUS 4YpE€3 UI'POBH CLHCHApHUU U
CbCTEC3aTCIIHU CICMCHTH. OcBen TOBa FeﬁMH(bHKaLIHHTa npeaocTaBst BB3MOXKXHOCT 3a
WHAUBUAYAIIN3HUPAHE HA y‘le6HI/IH mponec, Kato IMO3BOJIABA aJallTallusd KbM PA3JINYHU CTHUIJIOBE HaA
YUCHC U TCMIIOBC Ha YCBOSIBAHC Ha MaTCpHUaIa.

Ieiimupukanus: KOHUENIMS U HCTOPUYECKO PA3BUTHE
Hepununun na zeiimugpurayuama

TepMuHBT reiMudUKanys (MTPOBU3AIUS) € HEOJOTH3bM, BBBE/ICH OT OpUTaHCKHUS mporpamucT Huk
[enunr, xoliTo pazpaboTBa uHTEpdeiic, mogodeH Ha urpa, 3a 6aHKOMAaTH U BEHIUHI MALIMHU C LeJ 1a
HaIpaBW EJIEKTPOHHUTE TpaH3akmuu mo-npusiekarendu (Pelling, 2011). MHoro 0bp30 TEpMUHBT
HaBIIM3a M B JIpyTH cdepH, KaTo HeroBara AehUHHULMUS € OOEKT Ha TPYAOBETE HAa peAvla YUCHHU.
3uxepman M KbHHHTaM s ONpeNeNsT Karo MpOIeC Ha WTPOBO MHUCIEHE W WTPOBU MEXAaHUKHU 3a
aHraXxvpaHe Ha MOTpeOHTeNnuTe W peuaBane Ha mpobiemu (Zichermann & Cunningham, 2011). Ot
cBOA cTpaHa bbpk cuurta, ye rediMupuKanmara € WHCTPYMEHT 3a IMPOEKTHpaHe Ha MOBEICHUE,
pa3BuUBaHE Ha YMCHHUS W HachpyaBaHE HAa WHOBAIMH, KOMTO B KOMOWHAIWS C JPYTHd TEXHOJOTUU U
TEHJIEHIIMU MOXXE Ja NPUYMHH FOJIEMHU NPEKbCBAHUS B MHOBALIMNTE, YIIPABICHUETO Ha MPEACTABIHETO
Ha CIy)XUTEJIUTE, 00pa30BaHUETO, IMYHOCTHOTO PAa3BUTUE M aHTaKUpaHOCTTa Ha KnueHTHute (Burke,
2012). Xyorapu u Xamapu akIGHTHpaT BBPXY poJisiTa Ha TeHMu]HKalusATa KaTo MpoIec Ha
moIo0psABaHe Ha yciyrara ¢ JOCTBIIHH LIEHU 3a UTPOBHU MPEKHUBSIBAHUS, KOWTO LETH Aa MOATOMOTHE
CH3/1aBAaHETO Ha CTOMHOCT OT cTpaHa Ha moTpeOuTens kato 1suto (Huotari & Hamari, 2012). TsaxuHoTo
BIOKJIaHE € J0pa3BUTO OT Bepbax, kolTo neduHupa reimudukanusaTa KaTo mporec Ha npeBphIllaHe Ha
JNEHHOCTUTE B IO-UTPONONOOHY, (OKYCHpPAWKH C€ BBPXY KIIOYOBOTO MPOCTPAHCTBO MEKIY
KOMIIOHEHTHUTE, KOUTO M3TPaXAaT UTPUTE, U XOJUCTUYHOTO MpexuBsiBaHe Ha urpoBoctTa (Werbach,
2014). HaygnaTta oOIIHOCT ce 00€IMHSABA OKOJIO ONPEICIICHUTETO, AaIeHO OT JIeThpINH U ChaBTOPH
(Deterding, Dixon, Khaled, & Nacke, 2011), noaknepeno ot Bepbax u Xeuthp (Werbach & Hunter,
2012), xouTo ompememsAT reiMuuKanusITa Karo M3NO0JI3BaHEe HAa HIPOBH €JIEMEHTH U TEXHUKU B
HEUTPOBU KOHTEKCT, KOETO OIpe/eICHUE IpueMaMe U Hue.

Hcmopuuecko pazsumue na zeiimugurayuama

Makap ¥ CpaBHUTEIHO HOBA KOHIICIIIMS, HEsITa 3a reiMu(UKaIKs BOAX CBOSTO Hayao oiie oT 1908
I., KOTaTo B CKAyTCKOTO ABMXCHUE C€ BBBEKAAT 3HAUKH KaTO Harpaja 3a MOCTMXKEHUs M IPUA0OUTH
ymenus. [Ipe3 70-te u 80-te roguam Ha 20-TH BEK ce Ipemjiara uaesTa Ja ce HalmpaBu padoTrara 1o-
WHTEpeCHa W aHTaXWpaia, KaTo TPYAOBUTE 3aIbJDKEHHS C€ IMPEBpPBIIAT B CBOeoOpa3Ha urpa. B
peanHust Ou3Hec reiMU(HUKaLUATa 32 IPBU BT CE U3MOJI3Ba OT aBUOKoMnanuuTe npe3 1981 r., kouto
MOMYJISIPU3UPAT UTPOBH KOMIIOHEHTH KaTO TOYKM, HMBa W Harpagu. IIpe3 80-te m 90-te rogmnu
HapacTBa aKaJeMUIHIAT HHTEPEC KbM TeMaTa, a pe3 1996 r. Pugapn bapTei ch3naBa kiiacubuKariis
Ha TUIIOBETE WIPayd, KOSATO € B OCHOBaTa Ha pa30MpaHETO Ha MIPOBOTO IMOBEJCHUE W JH3aifHa Ha
MotuBanoHHu cucremu (Bartle, 1996). Beeexnanero na repmuna npe3 2002 r. ot Ilenunr otkposiBa
reifiMuQuKanysITa KaTo CaMOCTOSTENIHO HANpaBiIeHWE M TIOCTaBs HAYaJOTO Ha CH3HATEITHOTO
M3M0JI3BaHe HA UTPOBU €JIEMEHTH B MIPOAYKTH, YCIYTH U COQTYEPHHU pEIICHHS.

Ot cpenara Ha 2000-Te roquHu rediMuUKauUsITa HABIM3a MAaCOBO W B JAWTUTalHATa cepa, KaTo B
penuiia oHNaWH TATGOpPMU ce JOOaBAT MIPOBM MEXAHHKH 3a TOBHIIABAaHE HA MOTHBAIUATA, a
MHOXECTBO TPHIOXKCHUST BHEIPSBAT CHCTEMH OT 3HAYKH W TIOCTIDKCHHS C IIe7l aHTaXHUpaHe Ha
notpeburenute (Sharma & Sharma, 2023), (Christians, 2018).

B nocnepauTe ronuHu reiiMudukanysita ce mpeBpbhila B HEU3MEHHA YacT 0T 00pa30BaHUETO, OU3Heca,
3IpaBeolia3BaneTo u puTHec nHAycTpuaTa. [1lo Bpeme Ha manaemusara or COVID-19 14 urpae xirogoBa
poJIs B MOAIBPKAHETO HA MOTHBAIMATA ¥ AaHTAXKUPAHOCTTA MMPHU JUCTAHIIMOHHO 00y4eHHE U padoTa.
Ts ce pa3BuBa OT cUCTEMa 3a HarpaXKJAaBaHe B HA4aJoTO Ha 20-TH BEK J0 CTPATETHYCCKH HHCTPYMEHT
3a aHT@KUpaHe, O0yUYCHHE U TIOBUIIIABAHE HA €)EKTUBHOCTTA B ChBPEMEHHUS JIUTUTAJICH CBSIT.
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MoTuBaIMOHHH, EJATOTHYeCKH U TEXHOJOTMYHHU ACTIEKTH HA €JIEKTPOHHOTO 00y4YeHue
Momueayuama Kamo Ki10406 aKmop é npoyeca Ha e1eKMPOHHOMO 00yuenue

MotuBanusaTa 3a y4eHe € KJIFOUOB ICHXOJOTHYECKH MEXaHM3bM, KOHTO HACOYBa MOBEICHUETO Ha
YOBEKa M YCUIUATA My KbM MOCTUTaHe Ha onpezeneHa men (Davidovitch & Dorot, 2023). Ts moxe na
ce neduHMpa KaTo BBTPEIIHA CHJIA, KOSTO B OOpa30BaTEJICH KOHTEKCT aKTMBHpa W HAcO4Ba
MOBEJICHUETO HA y4Yallus MO TMO3UTHBEH M KPEaTHBEH HA4YMH, KATO CBHIICBPEMEHHO IOJIoMara
YCBOSIBAHETO Ha 3HaHWATA W (HOpMUpaHETO Ha mone3Hn yueOHum HaBumm (Alcivar, Menéndez, &
Valencia, 2021). MotuBanusTa He € pu3nIecKa XapaKTepUCTHKA, KOATO MOXKe J1a ObJie OIpeieeHa, a
Cce TIPOsIBSIBA TIOCPEICTBOM TIOBEIEHUETO U ycunusaTa Ha oOydaemus (Redondo & Martin, 2015).

MortuBanusTa Moxke 1a Ob/ie BbTpEIIHA U BbHIIHA. BhTpernnara MoTHBaLys ce CBbP3Ba C UHTEpeca U
JTF000MMUTCTBOTO HA 00yyaeMusi, JOKATO BBHIIHATA CE€ MPOBOKHPA OT HAarpajnuTe M CTUMYJIHUTE, KOUTO
Toli ouakBa. M nBaTa BUIa MOTUBAIIMS OKa3BaT BIMSHHUE KAKTO BbPXY YUEOHHTE MOCTIKEHUS, Taka U
BBpPXY aHT@XKHPAHOCTTA Ha 00y4aeMHTE 3a IIOCTUTAHE Ha ABITOCPOYHHU yueOHU 1enu. Ts ctumynupa
yyaliuTe Ja MOCBEIIaBaT BpeME M yCWIHMA Ha y4eOHMTE 3a/a4d U J1a NPOsIBSIBAT YCTOMYMBOCT MPHU
TPYAHOCTH, UIICHTU(HUIIMPAHHU TI0 BpeMe Ha yueOHUs Tpoliec. B pombiHeHNe, MOTHBAIMATA CE BIHsE
U OT JIMYHH, COIMAIHU M KyITYpPHU (AaKTOpH, KOUTO, TPUIIOKEHH OT OOYUUTENUTE B 00pa3oBaTelieH
KOHTEKCT, MOraTr Ja Hacbp4yal HMHULMAATUBHOCTTA, AKTUBHOTO Yy4Y€HE U Ja JOBEAAT OO BHUCOKHU
pe3yIITaTh.

Ileoazozuuecku acnekmu na 2eiiMuuKayuama é e1eKMpPOHHONo odyueHue

lelimudukanysaTa B €IEKTPOHHOTO OOYUEHHE MOXKE J1a CE€ ONPEAENH KaTO M3MOI3BAHETO HAa MIPOBH
MEXaHU3MH B HEUTPOBU IEAarOrMYeCKd CHUTyallMd B €JEKTPOHHA cpela C el MOBHIIABaHE Ha
WHTEpeca, MOTHMBALMATA M ydacTHeTo Ha oOydaemute. Ts cmocoOcTBa 3a TpaHchopMUpaHE Ha
TPaJUIMOHHUTE 00pa30BaTENHN TOAXOJH, KATO MPaBH YYEHETO EMOIMOHATHO W HHTEPAKTHBHO
MIPEXUBSIBAHE, U3MOI3BANKH CTpAaTeruu, MO3HATH OT UTPUTE — ChOMpaHe Ha TOYKM, HATPyIBaHE Ha
HanpeAbK W TIOCTUTaHE HA HUBA, MPEAN3BUKATeNCTBa, kiacauuu u ap. (Deterding, Dixon, Khaled, &
Nacke, 2011).

Ot negarornyecka riieiHa TOUYKa TS CE OCHOBaBa Ha KOHCTPYKTUBUCTKUTE U MOTUBAIIMOHHUTE TEOPUH,
KOHUTO aKLEHTHpaT BbPXY BoJewaTa pois Ha oo0ydaemute B mpoueca (Deci & Ryan, 2000). Urposure
MEXaHU3MH IToMaraT Ha 00yJaeMHTe Ja M3rPaXIaT yMEHHS KaTO KpUTUYHO MUCIICHE, CaMOpedIIeKCHs,
CIIOCOOHOCT 3a pelIaBaHe Ha MPOOJIEMH, a OT CBOS CTpaHa CHCTEMara 3a Harpaau M oOpaTHa Bpb3Ka
MoAabpXkKa BBTPENIHaTa UM MoTuBanus. Ilo To3u HaumH ce MocTUra M Mo-rojsiIMa YCTOMYMBOCT Ha
OHJIaMH 00y4YeHHETO, BBIIPEKU JIMIICAaTa Ha peajiHa COLMalHa Bpb3ka Mexnay ydacTHuuure (Hamari,
Koivisto, & Sarsa, 2014).

,Zluzumajmu UHCMPDYMEHmMU U mexnojiocuu 3a 2812Mud)ul<al(u}l Ha eJIeKMpPOHHOmMO o6ylteuue

B TexHOMOTMYHO OTHOIICHUE TeWMU(UKANUATA B €ICKTPOHHOTO OOYUYCHHE CE OCHINECTBSIBA Upe3
pa3Ho00pa3HU JUTHTAIHU HHCTpyMeHTH 1 miaTdopmu (Christopoulos & Mystakidis, 2023), (CHE KU
MOND, et al., 2023):

e MHHcTpyMeHTH 3a oueHsiBaHe M BukTopuHu kato Kahoot!, Quizizz u Socrative, KouTo
MO3BOJISIBAT MPOBEKIAHE HA TECTOBE M aHKETHU B PEATHO BPEMeE, ChUCTaHU C BU3YATHU €(PEKTH,
TOYKH W Kiacaruu. Te cTuMynupat Obp3ara peakius Ha 00yJyaeMHUTe W Ch3/aBaT JUHAMHYHA
1 He(hopMarHa cpefia 3a yUeHe.

e Cucremu 3a ynpasjenue Ha o0yuyeHuero (Learning Management Systems - LMS) ¢
refimupuxanuonau moaysam karo Moodle (rursrun Level Up!) u Canvas Badges, xouto
JlaBaT BB3MOXKHOCT 3a NPHUCHKIAHE HA 3HAYKH, IPOCIEIIBAHE HA IOCTIKCHUSATA U
BU3yaJIU3UpaHe Ha pe3y/lTaTuTe, Ch3AaBaiiku ycellaHe 3a HaupeaAbK B 00y4eHHETO.

e HHTepaKTHMBHHU KJIACHU CTAH M CPeAU 3a CbTPyAHMYecTBO kKaro Mentimeter, Nearpod u
Padlet, kouTo ynecHsBaT akTUBHOTO y4acTHE Ha 00y4aeMHTE B MPOIIECa KAaTO TM aHTaXKHUpaT
MOCPEJICTBOM IOITBJIBAHE HA AHKETH B PEATTHO BpeMe, TMCKYCUU U CIoJiesiHe Ha uaeu. [1o To3u
HAYMH NACUBHOTO OOYYEHHUE CE MPEBPbhINA B KOJICKTUBHO HHTEPAKTHBHO TIPEKUBSIBAHE.
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e IlnardopmMu 3a Ko0Ja00PAaTHBHO M IPOEKTHO-0a3MpaHo o0yyeHme kato Minecraft:
Education Edition u Classcraft, kouto Hacbp4aBaT CHTPYAHUYECTBOTO, CTPATETHIECKOTO
MHUCJICHE ¥ pelIaBaHeTO Ha MPOoOIeMH 1o (hopMaTa Ha TpeIBapUTEIHO Ae(DUHUPAHH UTPOBU
CIICHApHH.

e M3KkycTBeH HHTeJeKT W aJaNTHUBHU CHCTEMM, KOWUTO H3IOJ3BAT JAHHU 3a MHUHAJIOTO
HOBe/IeHHe Ha 00y4yaeMHTe ¢ 11e1 Ja MepCOHANIN3UPAT UTPOBOTO My IPEKUBSIBAHE.

e Iloransimu ,,AMEepCHBHHM® TEeXHOJIOTMH, BKIIOYBAIIM HHCTPYMEHTH 3a AoOaBeHa (AR),
BuptryanHa (VR) u cmecena peamnoct (MR), xouto cromaraT ch3gaBaHETO Ha JBIOOKH H
peamucTuyHU yueOHM TpexuBsBaHus. TakuBa mHCcTpyMeHTH ca Merge Cube, EngageVR,
ClassVR, Microsoft HoloLens u AR Anatomy Apps u ap.

IIpeaumcTBa M PUCKOBE HA reiiMU(UKANMATA B €JIEKTPOHHOTO 00y4eHHe
IIpeoumcmea

[Ipunaranero Ha reliMupUKanUATa B EISKTPOHHOTO OOy4YeHHE WMa 3HA4MM MOTEHIMAN 3a
mo100psiBaHe Ha Ka4eCTBOTO U e()eKTUBHOCTTA Ha Y4eOHUS MPOIIEC, KaTo BIMsIe BbPXY MOTHUBAIUATA,
MOCTHKCHHSTA U 3aJbP)KaHETO Ha BHHUMAHHUETO Ha ydaluTe. BbIpeku ToBa, €PEKTHT M 3aBUCH OT
HAYMHA Ha MPOEKTHPaHe, KOHTEKCTA M WHIAMBHIyAJHUTE XapaKTepUCTUKUA Ha oOydaemute. Cpen
OCHOBHUTE U IpequMcTBa ce otkposiBat ciegaute (Dicheva, Dichev, Agre, & Angelova, 2015), (Hanus
& Fox, 2015), (Simsek & Yilmaz, 2025):

e IloBumaBane Ha MOTHBALIUATA U AHTAKHPAHOCTTA — FeﬁMH(l)HKaL[H?ITa BJIUSAC BBPXY
BbTpCUIHATA MOTUBAIUA Ha 06yqaeM1/ITe qpe3 OTUMTAHC Ha IOCTUIKCHUATA, CIICACHC Ha
HamnpeabKa MW IMOCTaBsAHC Ha MNPCAU3BUKATCIICTBA, KAaTO IO TO3UM HAYMH CC HaAChbpyaBaT
IIOCTOAHCTBOTO B pa60TaTa nu CaMOpe(bJ'IeKCI/IHTa. I/Il"pOBI/ITe CIICHApUX MPOBOKHUPAT IIO-
I[T).]'I60Ka AHTXKUPAHOCT IO OTHOIICHHC Ha y‘IGGHOTO CBHAbPIKAHUC U ITOCTUTAT ITOJIOXKUTCIIHA
CMOIIMOHAIHA Harjiaca KbM YUYCHCTO.

e Pa3BuTHe Ha MO3HABATEJHH U COLUATHM YMEHHUS] — UTPOBHUTE JEHHOCTH CIIOCOOCTBAT Ha
yYalIuTe J1a M3rpakaaT KPUTUYHO MHCJICHE U Ja peliaBar npobiaemu, padoreiiku B exurn. Te
pa3BUBaT CTPATETUYECKUTE KOMYHUKAIIMOHHUTE M JIUIACPCKUTE YMEHHUS, KaTo HachpyaBaT
CBHTPYIHUIECTBOTO.

o TlonoOpsiBaHe Ha yueOHUTE Pe3yJTATH U 3alOMHSHE Ha HAYYECHOTO 32 MO-NPOIBIDKHTEIICH
MEPUO]T B CPABHEHHUE C TPATUIIMOHHUTE CICKTPOHHH (hOPMH.

e [lepcoHanu3upaHo W AJAaNTHUBHO Yy4YeHe — TMPWIAraHeTO HAa W3KYCTBEH HWHTEICKT B
reiimudumpamute Gopmu Ha oOydeHHE JaBa BB3MOXKHOCT Ha CHCTEMHUTE Ja IpejiaraT
WHINBHTyaTU3NPAHN TIPEAN3BUKATENICTBA HA 00yd4aeMUTe U CTUMYJIH, ChOOPa3eH:d ¢ HUBOTO,
TEMIIOTO MM Ha YUeHE W JIMYHHUTE IpeanoynTanns. ToBa HackpuyaBa aBTOHOMUSTA U KOHTPOJIa
OT CTpaHa Ha 00y4aeMHUTE BEPXY Mporieca.

e TlomoOpena odpaTHa Bpb3Ka U BUIUM HANTPEXbK — BU3YATHUTE CTUMYJIH KaTO 3HAYKH, HUBA,
ClIeJICHE Ha Mporpeca U KJacalyu, IPaBaT Pe3yJITaTuTe OT 00YUYCHUETO MM0-0Ce3aeMH U JIECHU
3a TMpociensBaHe KaTo MO TO3M HA4YMH C€ 3aCHiIBa CaMOPEryJIaluATa M YBEpPEeHOCTTa Ha
yUaIuTe.

Puckosge

Bbrpeku 3HaUMTENHMS TI€AArOrMYEcK MOTEHIMal Ha reiimudukanusra, peauna apropu (Hanus &
Fox, 2015), (de-Marcos, Dominguez, Saenz-de-Navarrete, & Pagés, 2014), (Dicheva, Dichev, Agre, &
Angelova, 2015), (Toda, Valle, & Isotani, 2017) cuuraT, ye HEHWHOTO MpHUIAraHe B €IEKTPOHHOTO
00y4eHHe KpUe U MHOXKECTBO PHCKOBE U MPEIN3BUKATEIICTBA:

e [IpexomepHa 3aBUCHMMOCT OT BbHIIIHM CTUMYJIM KaTO TOYKH, 3HAUKH U KJIacalldd MOXE Jia
oTcnabu BhTpEITHATa MOTHUBAIUS, T KaTO BHUIMaHUETO ce (JOKyCHpa BHPXY Harpajaara, a He
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BBPXY caMoTO oOyueHue. ToBa Boau oo yuyactue mpodopma, MOMEHTHO aHTaKUpaHE U
HaTpyTMBaHe IPEJUMHO HA KPaTKOCPOUYHHU 3HAHUS.

e Edexrt Ha HOBOCTTA M 3ary6a Ha HHTepPeC — B HAYaJOTO UIPOBHUTE CIIEMEHTH Ca HHTECPECHH
3a 00y4aBaHHUTE U NPEIU3BUKBAT CHTYCHA3bM, HO aKO CE MpEeKaJIsiBa C TsIX, TC CTaBaT CKYYHH,
OpPEeIBUIMMHE U TYOSIT CBOSITa MOTHBHUpAILA POJIS B y4eOHHS MpoLiec. 3a MPeoJoNIsBaHe Ha TO3H
HEJOCTaThK reMU(UIMpPAIINTe KOMIOHEHTH TPsOBa Aa ce 0OHOBSBAT MEPUOANYHO CIIPSIMO
NOTPeOHOCTHTE HA 00yJaeMHUTe.

e IloBuIlIeH CTPeC M COIHAIHO HANPeKeHHEe — ChCTE3aTEIIHUTE MEXaHU3MH KaTO KJIacallud |
IpOCIeIsABaHe Ha HAmpeabKa MOTrarT Ja MOPOAST TPEBOXKHOCT, TMPUTECHEHHWE M YyBCTBO 3a
HEeycIreX, 0co0eHO ako ca myOmuuHd. [10 TO3M HAYMH MOXeE Ja C€ 3aCHIId COIHUATHOTO
CpPaBHEHUE U Jia C€ Ch3JIaJic HeOIaronpusTHa yueOHa 00CTaHOBKA, Haii-Beue 3a 00ydaeMUTe C
I0-HUCKA CaMOOIICHKA.

e Henoaxoasuy mexaroruyecku AU3aiiH — MEXaHHYHOTO M HEOOMHCICHO BBBEXKIAHE Ha
reiMuUKaImaTa, 0CO0CHO aKo TS He € ChoOpa3eHa ¢ MeJaroruuecKUTe 1eSTd Ha 00YUICHHUETO,
MOJXKe J1a UMa oOpaTeH e(eKT — Ja MoBeJe 10 KOTHUTUBHO HATOBapBaHe W pasceiiBane. Eto
3all10, 3a Jla ¢ ycreliHa, reimMudukaimsaTa TpsoBa 1a OTroBapsi Ha HAKOJIKO YCJIOBHS: Jla MMa
SICHO 33J1aJICHH LICJIM U MPaBUJIa, A3 MPe0CTaBs 00paTHa Bpb3Ka Ha 00yYaeMHUTE U YIaCTHETO
M a2 € JOOPOBOITHO.

e TexHOJIOrHYHM OTPAHHYEHUS] M JMIMTAJHO HEPABEHCTBO — €EKTHBHOTO NpHJIaraHe Ha
reiMuUKaNMATa U3UCKBA HATMYUETO HA MOIXOASII0 TEXHUUECKO 000pyIBaHe B COPTYyEepHH
wIaThopMH, KOETO MOXKE Jla TPE/ICTaBIIsABA MPEUKa 32 ONpPEEeNICHH COIMATHA U €THHYCCKH
rpynu. OcBeH TOBa ycCIEIIHATa M peanu3alus Npearosara npenoaaBaTed ¢ HeoOxoaumara
JIUTUTATHa KOMIIETEHTHOCT, KOSATO HE € HaJIMYHA BHB BCHUYKH YYEOHHU MHCTUTYLUH, KOETO
MOTEHIIHAIHO YBEINYaBa HEPABEHCTBOTO B JOCTHIIA O KaYECTBEHO €JIEKTPOHHO O0yUeHHeE.

e ETHuHM M mpaBHM pHCKOBe — TelMUUKaNusATa Npearnoyiara chOWpaHe Ha JAHHU 3a
MTOBEJICHUETO Ha 00y4aeMuUTe, KOETO MOCTaBs MO BBIPOC 3aIIUTATa Ha IMYHATA HHPOpMALH
u noBepurenHoctTa. ChIIeCTBYBa U PUCK OT yrmoTpedara Ha MaHUITYJaTUBEH WM HPEKaIeHO
aHTaXHUpaI] IU3aiiH, KOWTO n3MecTBa (hOoKyca OT 00pa30BaTEITHUTE LEITH.

e Kyarypuu u MHIUBUIYAJIHH Pa3inyusi — cEKTUBHOCTTAa HAa TeiMH(DUKAIUATA 3aBHCH OT
KyJITypHUTE U JIMYHOCTHUTE XapaKTEPUCTHKH HA 00ydaeMuTe. Pa3uuHuTE THITOBE TUYHOCTH
pearupat pa3inyHO HA CIHH U CHIIM UTPOBU CTUMYJIH — TOKATO €JHH CE MOTUBHPAT TOBEUC B
KOHKYpCHTHa cpefia, JAPYrd MpPEANOYUTAT HWHIUBHUAYyATHHTE TMPCIU3BUKATEICTBA U
camocTosTeaHaTa pabora.

3aKjaouyeHue

lelimudukanusara ce yTBbpKAaBa Karo e(DEeKTHBEH WHCTPYMEHT B CBHBPEMEHHOTO EIIEKTPOHHO
o0ydeHune, KOMOMHUPAHKH UTPOBU MEXaHU3MH C TIEArOTMYSCKHA METO/T! Y TIOJIXO/IH C I1eJ TIOBUIIIABAHE
Ha MOTHBAIIMATA, AHTAKUPAHOCTTA W yYaCTHETO Ha oOydaemMutTe B ydeOHHs mporec. Mrposute
€JIeMEHTH KaTo 3HAuYK{, MpOCIesBaHe Ha Mporpeca, KiIacallud, UMEPCUBHH MPEKHUBSIBAHUS H JIP.
IT03BOJIABAT MTEPCOHATM3UPAHE Ha yUEHETO W HAChpYaBaHe Ha PA3BUTHETO HA KIFOYOBU KOTHUTHUBHU U
COIIMAJTHYU YMEHMS.

YcneniHata UHTETpalysi Ha refiMUQpUKAIUATa B SIEKTPOHHOTO OOYYECHHE OT CBOSI CTpaHa W3MCKBA
BHUMATEITHO TPOEKTHpaHe M ChoOpa3sBaHE C WHAMBHIyaTHUTe OCOOEHOCTH Ha oOOydaeMuTe,
MOCTAaBSHE HAa IMPABWJIHU TEAarOTUYECKH eI M OTYMTAHE HA TEXHOJIOTMYHHTE BH3MOKHOCTH Ha
mporieca.

3a mpeojoNsBaHE Ha MHOXECTBOTO PHCKOBE, CBBbpP3aHU C TNpEKOMEpHaTa yrnotpeba Ha
relMUu(UKaIHATA, TOPAXKAAIIATA C€ KOHKYPEHIIUS, TEXHOJIOTHIHUTE OTPaHUYCHHS, CTHYHUTE aCIIeKTH
U KyIATYPHHTE pas3iu4us, ¢ HEOOXOJMMO MpWIaraHeTo Ha OallaHCHUpaH U J0Ope CTPYKTypHUpaH
obpazoBaresnieH moaxoa. BaxxHo e 1a ce momueprae, ye reiMuduKkanuiaTa He OnBa ma 0bae caMmoren, a
MO-CKOPO HMHCTPYMEHT, KOHTO JOMBIBA TPAJAUIUOHHOTO E€JIEKTPOHHO OOydYeHHe, TOBHIIABAHKH
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HCroBsarta 6(1)€KTI/IBHOCT n YCTOfIQHBOCTTa Ha HpI/I,I[O6I/ITI/ITC 3HAHHS. YCIEHIHOTO M npuiaarane €
pe3yarat OT CHHCpPruATra MEXAYy JIMNCAArOru4eCKUTe NeIHU, MTOAXOAAMIUTEC TCEXHOJIOTUU U
UHIAUBUAYAITHUTC 0COOEHOCTH Ha 06y‘{aeMI/IT€.

PenoBHOTO OOHOBsIBaHE M ajanTHpaHe Ha TeAMH(DULUPAIINTE €JIEMEHTH CIPAMO HMHIMBUIYATHUTE
MOTPeOHOCTH M Hamlpenbka Ha oOydaeMHTE € KIIOYOBO 3a MOANBpP)KaHE HAa BHCOKA MOTHBALUS H
YCTOMYMBO y4acTHe B y4eOHHS IPOLEC.
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INPEAN3BUKATEJICTBA IIPEJA ITPO®PECHOHAJIHOTO
OBPA30OBAHME U OBYYEHUME B BbJIT'APUA U IMT UTAJTHHN
NHCTPYMEHTH 3A CITPABAHE

Jlopa IIbpBanoBa!l

email: loraOparvanova@gmail.com!

Pe3rome

Ipogecuonannomo obpazosanue u obyuenue (I100) npedcmasnisa c60eodpazen MOCH MeNCOy
obyuenuemo u nazapa Ha mpyoa 6 ukonomuxume om Hnoycmpus 4.0 u 5.0. B yugpposomo
Oecemuniemue KOHYERYUAMA 30 A8MOMAMU3ayus, usnonzeane Ha coremu oannu u loT mexnonozuu 6u
bouna epexmusHa camo 6 Cryyat, 4e nazapvm Ha mpyoa e cnocober 0a ocuzypu Haspeme, 00CMAMbYHO
Ha Opoiti u 0obpe noozomeenu kaopu. Cnoped Esponeiickua yewmwvp 3a pazeumue Ha 1100,
npoghecuonarHomo 0o6pasosanue u obyueHue e Oom peuasauo 3HayeHue 3d NOOCUCYpSABaHe Hd
cayocumenume u obyyasawume ce 8 EC ¢ npasurnume ymenus, Kakmo u 3a noonomazame Ha
npemMuHaganemo UM KoM NO-eKOIO2UYHO, , 3eneno”’ muciene. [Joknadvm ce cbcpe0omouasa bpxy
yenume, Koumo mpsao6a 0a ce NOCMUSHAm 8 nPoGecuoHarHomo oopazosanue u 00yuenue 0o 2030-ma
200UHA U OUSUMANHUmMe MexXHON02UU, KOUMo ca Heobxoouma yacm om mosu npoyec. Paszenescoam ce
mpyonocmume, koumo bvicapus cpewa 6 npoyeca Ha Oueumanu3ayus Kamo Ysano, KaKmo u mesu npeo
KOUMO ce usnpagam omoennume cyOeKmu yuacmeawu 6 npoyeca Ha npogecuoHaIHo oopazosanue u
obyyenue. Ilpasu ce pempocnexyus na usnonsganume oueumannu uncmpymenmu — LMS, LCMS, Al
LXP u dpyeu u Heobxooumocmma om msaxHOmMO CUHXPOHUZUPAHE 8 eOHa obuwa ,,ekocucmema *.

Kurouosu nymu: [Ipodecnonanno obpasosanue u o0yyenue, CricremMa 3a ynpasjieHHE Ha 00yYEHUETO,
[Inardopma 3a 00ydeHue upe3 NpeKUBsSBaHE

Abstract

Vocational education and training (VET) is a bridge between education and the labour market in the
economies of Industry 4.0 and Industry 5.0. In the digital decade, the concept of automation, the use of
Big Data and loT technologies would only be effective if the labour market is able to provide timely,
sufficient and well-trained personnel. According to the European Centre for the Development of VET,
vocational education and training is crucial to equip EU employees and learners with the right skills,
as well as to support their transition to a more ecological, “green” mindset. The report focuses on the
goals that need to be achieved in VET by 2030 and the digital technologies which are the necessary
part of this process. The difficulties that Bulgaria encounters in the process of digitalization as a whole
are examined, as well as those faced by the individual entities participating in the process of vocational
education and training - the National Agency for Vocational Education and Training, vocational
training centers, information and career guidance centers, trainers and trainees. A retrospective of the
digital tools used - LMS, LCMS, Al, LXP and others and the need for their synchronization in a common
"ecosystem" is made.

BnBenenne

JluHaMukaTa Ha IMazapa Ha TpyAa B bbiarapusi e BUCOKa, a crnienu(pukara Ha ThpPCEHE MMa
TOJICMU H3UCKBAHHA KbM IMPCAJIAraHeTO Ha pa60THa PBbKa, a UMCHHO — IIOATOTOBKAa Ha
CIICHUAIMCTH B KPATKHU CPOKOBC, C MMOCTOAHHO IPOMCHANIU CC YMCHHA U KOMIICTCHTHOCTH.
[Ipodecnonanmnoro obpazoBanue u oOydeHHE WMa KamaluTeTa Ja MPEAioXKd aJcKBaTHA
peakius B ciydaii, ue ObJie MOJAEPHU3UPAHO U HACOYCHO B MpaBUiIHATA ocoka. C mpuemane
Ha 3akoHa 3a mpodecroHaTHOTO oOpa3zoBaHue W oOyueHue mpe3 1999 r. e cwv3nmaneHa

! 3a04en TOKTOpaHT KbM Karempa ,,busnec urpopmaruka®, CA ,.JI. A. llenos* - CBHIIOB
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Hanuonanna arenuus 3a npodecuonanHo obOpazoBanue u oOyuenue (HAIIOO), kosito
JMIIEH3Mpa IBETe OCHOBHU (OPMH 3a MpelocTaBsiHe Ha yciyru B chepata Ha [1I0O — LleHThp
3a mpodecuoHanHo oOpasoBanue u oOyuenue (LIIIO) u IlenTsp 3a uHpOpManus u
npodecuonanto opuentupane (LIUIO). HAIIOO e koopaunatop Ha cuctemara ReferNet! 3a
boparapus u paboTH 1Mo U3MI'BJIHEHNE HA PAMKOBUTE ITporpaMu Ha EBponeiickusi cbi03 OTHOCHO
npodeCHOHATHOTO 00pa3oBaHue U 00yUCHHE.

lenta Ha HacrosmMs JOKJIan € ga o0000mm mnpenopbkure Ha EC KOHKpEeTHO 3a
npodecnoHaATHOTO o0Opa3oBaHWEe ¥ OOydYeHWE, KAKTO M TE3W MPOU3XOXKIAIMA OT
CrtpaTernyeckaTa paMmka 3a €BpPOINEHCKO ChTPYJHHUYECTBO B 00jacTTa Ha 00pa30BaHUETO U
00y4eHHETO C OIJIe]l Ha E€BPOMEMCKOTO MPOCTPAHCTBO 3a OOpa3oBaHHE M OTBBJ HEro, 1a
pasriiefia peIn3BUKATEICTBATa, ¢ KOUTO bhirapus ce cONbCcKBa MO MbTS HAa peanu3anus Ha
Te3W MPEeNOpPbKH, KAKTO W AWTUTAIM3AlMITa HAa HHUBO MpodecnoHaniHo oOpazoBaHuE U
o0OydeHue, Hy»Ha 3a JIOCTUTaHe Ha M0-100p0 Ka4eCTBO U JJOCTHITHOCT.

1. IlpenopbkuTe 3a pa3sBuUTHEe HAa NMPO(EeCHOHAJHOTO OOpa3oBaHHe WM o0ydyeHHe B
buarapus
»lIpernopbkara Ha cbBeTa OT 24 HoemBpu 2020 rogmHa OTHOCHO NPOGECHOHATHOTO
obpaszoBanne u obydenue (IIOO) 3a mocTurane Ha yCTOWYMBA KOHKYPEHTOCIOCOOHOCT,
conmuanHa crupaBemmuBocT U m3APHXKIUBOCT, EQAVET Framework m nmexmapanmsita ot
XepHHUHT ca OCHOBHHUTE CTBJIOOBE, BbPXY KOUTO ce kpenu aeitHoctTa Ha HAIIOO.

IIpenopbkute 3a pazsutue Ha [I00O morar na 6b1aT 00001IEHN B HIKOJIKO HAITPABIICHUS:

1. 3acunBane Ha Bpb3kara Mexay [1IOO u O6usneca. PazButue Ha myanHara gopma Ha
oOydeHwue.

[ToBumaBane Ha MU(PPOBUTE YMECHUSI.

[TogoOpsiBaHe Ka4eCTBOTO U NMPUBJICKATETHOCTTA HA CUCTEMATA.

VY4acTie Ha Bb3pacCTHUTE B O0YUCHUS TIpe3 IeITUs )KUBOT.

YyeOHa MOOMITHOCT.

Pedopmupane na 3akoHoatenctroro B chepara Ha [100.

ISANRANE R

Ha 12 centemBpu 2025 r. B Jlanus crpanute uinenku Ha EC, BxmouunTenHo bbarapus,
MOJAMKUCBAT JEKJIapanus, ¢ KOSATO MOTBbPK/IaBaT aHTaXKUMEHTa CHU Jla pujlarat npenopbKara
Ha cbBeTa Ha EC ot 2020 r. otHOCHO [1OO 1 onpeaesnsT ueaym Ha HAlMOHAJIHO U €BPONEHCKO
HUBO OTHOCHO MMOCTUTAHETO Ha OTIWYHO, MpUBJIeKaTenHo u nmprodmasaiio [100. B Tabauna
1 ca mpencTaBeHH 1EIMTE Ha HAIIMOHAJTHO HUBO, KOUTO bbiarapus ce aHrakupa Jja IOCTUTHE:

Taoauna 1: Lenu 2026-2030r. Ha HAIMOHATHO HUBO

ea THoguenn
[MoBuiaBane Ha MPUBJICKATEITHOCTTA Ha | [TogoOpsiBaHe Ha Ka4eCTBOTO Ha MPO(ECHOHATHUTE
mpo¢eCHOHaTHOTO 0o0pa3oBaHHEe W OOy4YeHHE W | MpOTrpaMu
PaBHOIIOCTaBEHOCTTA MY C [Monynspusupane cpel MIMpPOKaTa OOIIECTBEHOCT Ha
00II10TO U aKaIeMHUYHOTO 00pa3oBaHUeE. noxsure ot [100
Mepku 3a 60p0a ¢ mpexACBPEeMEHHOTO HAITyCKaHE Ha
J§(0]6)
[TpuBnuuane Ha MOBeYe yyally U OBeYe KOMIAHUU. | JlocThIl 10 KaueCTBEHO, MpruoOIaBamio
1 e()eKTHBHO KapUepHO OpPUECHTHPaHE

! EBpomeiicka Mpexka 3a HH(OpMAaImsa OTHOCHO npodecruonannoto oopasosanue u o0yuenme (II00), ch3nanena
u xoopnuaupana ot CEDEFOP — EBponeiickus IIEHTBP 3a pa3BUTHE Ha MPO(ECHOHATHOTO 00ydeHHE.
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[Mpodecuonanum nporpamMmu B 001aCTH OT PELIABAILO
3HaUeHHE 3a 3eJeHUS U UUOPOBHUS TNPEXOA |
KOHKypeHTocnocobHoctTa Ha EC

lapanTtupane, e npodecHoHATHOTO 00pa3oBaHKe U
00yueHHe € Ch0OPa3eHO C MPOMEHSIIIIUTE CE HYKIH Ha
masapa Ha Tpy/a.

ITapTHBOpCTBaTa C OPYrd CHOTBETHU YYaCTHHULIMA Ha
rasapa Ha TpyJaa

EdexTuBHO n3Mo13BaHe HA JaHHU OT aHAJIM3H Ha
YMEHHATA M CHUCTEMHU 3a [poclelsBaHe Ha
3aBBPLININTE

OcurypsiBaHe Ha MOIOXOASAIIO0 HUBO Ha KIHOYOBH
YMEHHS B HAYATHOTO IPOHECHOHATHO 00pa3oBaHHE U
oOyueHwme.

O6paSOBaHI/I€ 34 Ipa’kAaHCTBO, NPCATIPUEMAYCCTBO U
YCTOﬁqHBOCT, 3a AJAIITUBHOCT IPE3 LCIUA ) KUBOT
KbM INPOMCHAIIWUTE CC HYKIU HA I1a3apa Ha Tpyda U
JIMYHOCTHO pa3BUTUC

HacwpuaBane Ha mprHoOIIaBaHETO 32 MPOHESCHOHATIHO
oOpazoBaHue U 00y4eHue.

CropaBsiHe C HEPaBEHCTBOTO MEXIy IOJOBETE H
crepeotunure B [I00
PaBeH jocTbIl 10 podechu 32 BCUUKH X0pa

VYBenuuyaBaHe Ha y4acTHETO Ha BCHYKH Bb3PACTHH,
0co0EHO Ha HHUCKOKBaTM(UIMpaHUTE, B MEPKH 3a
IIOBUIIIaABAHC Ha KBaHI/I(t)I/IKaHI/IHTa )54
MIpeKBATH(PUKATIHS.

[MponbirkaBamo npodecrnoHaHO 0o0pa3oBaHHEe |
obyuenne (CVET)

CraxxoBe W NpeayioKeHus 3a BHUCILE NPOo(ecHoHaTHO
obpa3oBanue u 00ydeHNE

IlpemaxBane Ha OapuepuTe mpeN Y4acTHETO,
CIOMAraly 3a IPeBPBILAHETO B PEATHOCT Ha PABOTO
Ha XOpaTa Ha KayeCTBEHO M MPUOOIIABALIO
obpasoBaHue, 00y4YeHHE U YUCHE MPe3 LeJIHs )KUBOT

CrpaBsiHe ¢ HEJOCTUTa Ha YYUTENHM M oOydyaBally B
po(eCHOHATHOTO 00pa3oBaHKE U OOyICHUE.

Kato Hanpasst npodecusita no-npusieKaresta,
rapaHTUpaiKu TSAXHATa npodecroHanHa
aBTOHOMHOCT;

Karo mpompmkar na WHBeCTHpaT B I'bpPBOHAYaJIHA
nenaroruyecka KpaMduKanus U NpodecHoHaTHO
pa3BuTHE

IMomkpenmsamm  ycinoBHS Ha TpyX H
BKJTIOYHUTEIHO YYMIHIITHO PHKOBOACTBO

cpena,

[MoBuiiaBane Ha  BHCOKHTE  IIOCTH)KEHHS B
npodecrnoHaTHOTO 0Opa3oBaHue U 0OydeHNUE.

Pazmupsisane Ha wmoxaena Ha llenTpoBere 3a
npodecronanto Bepxosu noctmwxeHus (CoVEs)
VYnecHsiBane Ha paboTaTta B Mpeka

I[Opa3BI/IBaH€ Ha mnporpamMmu 3a BUCHIC

npodecronaaHo o0pazoBaHe U 00ydeHHeE.

HuBa 5-8 mno EBpomeiickata kBannpuKannoHHa
paMka

[IpuoOuraBamnia MOOWITHOCT Ha YYaITUTE, YYUTCITUTE H
oOyJaBammure.

MoOumHOCT B MPOQECHOHATHOTO O0pa30BaHHE WU
o0OyueHme

MaKCI/IMI/BI/IpaHC Ha noTCHIHaJa, HaJCXKIHOCTTA H
OTTOBOPHOTO HM3IIOJ3BAHC HAa U3KYCTBCHUA MHTCIICKT.

Mogenu Ha rojieMu €3HIlM, BUPTyalHa U pa3lidpeHa
peanHocT

W3non3Bane HAa HMHCTPYMEHTH, OCHOBaHM Ha
M3KYCTBEH UHTEJICKT, 1 UMEPCUBHH TEXHOJIOTHH

OcurypsiBaHe Ha JOCTaTbYHH M  YCTOHYUBH
WHBECTHILIUH B HavyalHo npodecronanHo
oOpazoBanme U OOy4YeHHE W MPOIBIDKABAIIO

npodecroHaHO 00pa3oBaHue M O0yUCHHE.

MOHHTOPHHT U OLIEHKA Ha HAIIMOHAIHO HUBO
IMoaxpena 1 mo-100pa KOOPAWHALIUS HA CHOTBETHHUTE
¢unancoBn wmexanusmMu Ha EC W HanMoHAIHH,
PETHOHAHA WK CEKTOpHHU (PoHAOBE 32 00ydeHne Ha
CITY)KUTEIIUTE

Source: Herning Declaration on attractive and inclusive Vocational Education and Training for
increased competitiveness and quality jobs 2026-2030

2. IlpeausBuxartescTBa npeA NPpohecHOHAJIHOTO 00pa3oBaHue U 00yUeHHe B

buarapus.

PamkoBara nonutuka Ha EC sicHO moguyepTaBa HEOOXOAMMOCTTA OT U3MOJI3BaHE HA IIBJIHUS
NOTEHIIMAJ Ha IIU(PPOBHUTE TEXHOJIOTHU B PEAOCTABSIHETO HA MPodecHoHanHo 00pa3oBaHue
u oOyuenue. ToBa BKIIOYBA BbBEXK/IaHE HA HOBU MHCTPYMEHTH U MOJIXO/H 32 LIUPPOBO
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o0y4eHHue U MHTETrpUpaHe Ha HU(PPOBUTE TEXHOJIOTHHU B ITEaroTUKaTa U JUIAKTHKATA T10
HA4MH, OPUEHTHPAH KbM yUalluTe, ¥ B IMOJAKpena Ha (g poBoTO MproOIaBaHe.
CEDEFOP! nopaspsa European VET policy dashboard, kosiTo npe/crass Bu3yaiHo
HanpeabKa Ha CTPAHUTE MPH ITOCTUTAHE Ha JOTOBOPEHUTE KOJIMYESCTBEHH LIEIIH Pa3/ICIICHU B
TPU KJIIOYOBH TaKUBa:

e [IOO 3a pa3zButue Ha KyJITypa Ha y4eHE Ipe3 LeIus )KUBOT;

e [I0O 3a ycToiuuB nmpexo/1, yCTOMUYUBOCT U BUCOKH ITOCTHUIKEHUS,
e [IOO 3a eBpomneiicko 00pa30BaTENHO MPOCTPAHCTBO.

Ha 3 noemBpu 2024 1. ce mpoBexaa Tpaauiimonnara ,,ReferNet™ kondepenmus ,,EBponeiicku
u3MepeHus Ha npodecruoHaIHoTO oOpa3zoBaHue U 00ydeHue , OpraHu3upaHa ot
Harnmonamuara areHius 3a mpogecuoHamHO oOpa3oBaHue u 00y4deHHe. B pa3riexannre
KIJIFOUOBHU TEMH CE€ BKIIOYBAT: ,,JUTUTAIIHUTE YMEHUS U 3HAYCHHETO UM 3a TpaHcopMaIusaTa
Ha ma3apa Ha TpyAa“ u ,,u3KyCTBEeHUAT uHTeNnekT B [I00.

Cuctemara 3a [100O B beirapus 6u Moria f1a ce mpecTaBu BU3YaTHO ChC CJIEIHATA CXeMa!

Za A ) Al
Learning Content g Learning Manageme: Bisness lmehgvm Big _ WEB portal, Mobile
Management System System Data, Artificial \pp Chat GPT
S Inteligence
X .
MMH S “d

NC Ha
HAMOO

@
f
1

ObyuaBaHu

O6byuntenu

Source: nroctpanus Ha aBTOpa.

®urypa 8: [IpumepHa cxema Ha CyOEKTUTE B OOYUMTEITHHS ITPOLIEC

Ha 0a3a eneMeHTHTE OT npeacraBeHara cxeéMa Morart Jga €€ CUCTEMaTu3upaT U aHajlu3upar
OpeAU3BUKATCIICTBAaTa, KOUTO CpC€IIaT OTACIHUTEC C}’6€KTI/I, KaTro C€ IMoCOYBAT BBH3MOXKHHUTC
JUTUTAJTHA UHCTPYMCHTH 3a CIIpaBAHE.

B nauanoto Ha ,,Bepurata‘ ca moctraBeHu 00yuuTeInTe, KOUTO MOTaT J1a Ce pa3riexaar U KaTo
cBoeoOpas3eH poJ ch3naTenu Ha uudpoBo chabpkanue. [IpenusBukarencTBata mpea TAX ca
MHOTO, Thi KaTO0 Y4eOHOTO ChIbPKAHUE OCBEH Jja OTTOBOPH HA MOTPEOHOCTUTE Ha Ma3apa Ha
TpyAa, TpsOBa 1a 0b/ie chboOPa3eHO U € AbP>KaBHUTE 00pa30BaTEeIHU CTaHAAPTH.

[IpenusBukaresncTBa npea 00y4UTeIuTe:

e Jlumca Ha B3aMMOIIOMOMI U ITOAKPCIIA ITPU NPUBCIKIAHC HA OTACTITHUTC y‘-I€6HI/I IIJIAaHOBC
(o0yuenmsi) B cbotBercTBHE ¢ JIOC (mbpkaBHHM 00pa3oBaTelHW CTaHIAAPTH)
Ch3/laBaHe M MOJApbKKa Ha yHUuupana LCMS ot ctpana va HAIIOO, kosato na
npejasiara ”HOBaTUBHM MHCTpyMeHTH kKato Al u big data, 3a ch3maBaHe u aHaW3 Ha
y4eOHO ChIbpKAHUE;

! European Centre for the Development of Vocational Training - EBponeiickus IIEHTBp 3a Pa3BUTHE Ha
po¢ecHoHaITHOTO 00yUIeHHeE.

246



3 Scientific Conference ,,Innovative Information Technologies for Economy Digitalization* (IITED — 2025),

October 2025, UNWE, Sofia, Bulgaria

JIunca Ha YMCHHUA U KOMIICTCHTHOCTU 3a Cb3JdBAHC Ha I_[I/I(i)pOBO CbAbpPKAHUC —
BUPTyaJIHH ACUCTCHTH W  I[MOMOIIHMIM, 34 IIOBUIIABAHC HaA JUTHUTaJIHAaTa
KOMIICTCHTHOCT Ha 06yanauu/ITe.

[Ipenu3BrKaresncTBa npeja HEHTPOBETE 3a MPO(HECHOHATHO 00yUEHHeE:

lNonsima anmMuHHCTpaTHBHA TeXeCT W TpyAHOCTH npu u3nonssaHero Ha MC Ha
HAIIOO. OrpanudyeHd Bb3MOKHOCTH Ha HMH(POpPMALMOHHAaTa CHUCTEMa H
HE0O0XOIMMOCT OT MOJ/IpbxkKa Ha coOcTBeHa LMS — cb31aBane Ha noseue popmaTti 1
BB3MOXHOCTH 3a BbBekJaHe Ha 1aHHU B IC Ha HATIOO, ¢ nen npexBbpisiHe HA JaHHU
U HaMansBaHe Ha AyOnupaneTo. M3nomn3Bane Ha moaepHH XAPI;

TpynHOCTH NpHU Ch3aBaHETO U YIPABIEHUETO HA ,,IOPTAIH" 32 00yUeHHE U MOOUITHU
MPUIOKEHU — U3MOJI3BaHE HA 00JIAYHU PEIICHUS U PEIICHUS OT TUIa SaaS;
[Ipemarane Ha MOIEpHU YCIYTH THI ,,u3KUBsIBaHE  — mpemuHaBaHne ot LMS kM LXP
(LXS). M3non3BaHe Ha MHCTPYMEHTH KaTo redMuduKkamus, BUpTyaiHa U 1o0aBeHa
pEIHOCT 3a IMOBHUIIABAaHE KAyeCTBOTO M IMPHBIIEKATEIHOCTTAa HA MpejiaraHuTe
o0yJeHwus;

Jlunca Ha AocTaThbuHO OOYUMTENM — U3IOJI3BaHE Ha ,,BUPTYalIHH OOydyuTENH M
BUPTYaJIHU KJIACHU CTaH;

[Ipenyarane Ha UHAWBUIYAIHO OOyYeHHE CHOOPA3EHO C HYKIUTE U Bb3MOKHOCTHUTE
Ha o0yyaBaHMs — W3TpaXKJaHe Ha ,,BUPTyaJeH oOpa3z” Ha oOydaBaHus, aHaIU3 C
MIOMOIIITa Ha U3KYCTBEH MHTENIEKT U Ch3JlaBaHe Ha MHIMBUAYyallHa nporpama (learning
patch) u yueOen miaH.

[IpenusBukarencta npen HaruonamHata areHinus 3a OpOQECHOHATHO 00pa3oBaHUE U
oOydeHue:

Tpyzaen u 6aBeH mpolec 1Mo ch3JaBaHe U IpUeMaHe Ha HOBU IbP>KaBHU 00pa30BaTEIHU
CTaHJApTH — U3IOJI3BaHE Ha JBJIOOKH MOJEH 3a aHAIM3 M M3KYCTBEH MHTEJEKT, 3a
reHepHupaHe Ha CTaHAapTH;

Jlurca Ha ajieKBaTHa MOJAEpPHH3alMA B MH(POpPMAllMOHHATA CUCTEMAa HAa areHUusATa -
BHE/IpsIBAaHE HA M3KYCTBEH MHTeNeKT B miuardopmarta Ha HAIIOO, nonoOpsiBane Ha
Iu3ailHa Ha CHCTeMara W3MOJ3Ballku KoHIemusaTa 3a ,user friendly design®,
U3I0JI3BaHE HA MHTEUTeHTHA 00paboTKa Ha IOKYMEHTH;

Jlurica Ha ajieKBaTHAa MOOMJIHA MOAJIPBKKA — Ch3/1aBaHE AITEPHATHUBHO HA CUCTEMATa
MOOWJTHO MPUJIOKEHUE, U3MI0JI3BaHE HA IIPOIPECUBHU YeO MPUIOCHUS;

[IpenocraBsiHe Ha MpeKaleHO MajIKo MH(GOpPMalUs 3a LEHTPOBETE 3a MPOhECUOHATHO
oOydeHue U mpejiaraHuTe o0yueHusl — Ch3/1aBaHe Ha MojepHa miatdopMa OT THUIA
Mapketiieic, B kosato L{I1O na npennarar ceoute 00ydeHuUs.

Hpe,Z[I/ISBI/IKaTCJ'ICTBa npen obuaBaHUTE:

Jlumca Ha nocraTbyHO wuH(pOpMarusa, HeoOxomuma 3a u3bopa Ha oOyyaBama
UHCTUTYIUS (LEHTBP 3a TpodecruoHamTHo o0O0y4yeHue), KaKTO H KOHKPETHO
npodecnoHanHo 00y4yeHHe — IpejJiaraHe Ha KauecTBeHa uH(opMalus Ha caiiTa Ha
HATIOO u npyru miuardopmu, U3MoJI3BaHEe HA IMOBEUE TUTUTAITHU KaHAIIM, Ch3/1aBaHe
Ha Tiatdopmu Tl ,,marketplace®;
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e Jlumca Ha J0CTaThbUHO I'bBKABOCT U MOOWIHOCT NpPH TOJIIMA 4acT OT MpeajaraHuTe
oOydeHuss — Cbhb3JaBaHE Ha MHUKpoOOOyueHHs U e-learning, mnporpecuBHH Yyeo
npunoxxkenusi (PWA), conmanHo yueHe;

e TpyaHOCT HpU OTKPUBAHE Ha MOAXOIAIIM OOyueHHs — Cbh3/laBaHE HAa BUPTyaJleH
npodun u n3nomsBane Ha U, 3a n300p Ha oOyueHus, mbTeku 3a o0ydenue (learning
patch).

B cdepara mHa mpodecuonanHoTo 0OpazoBaHME W OOyYCHHE € HY)KHA €JHA MOJCpHA
€KOCHCTEMa, KOATO Ja OCUTYpU OOJIaYHM pelIeHHs, MOOMIHOCT U XxubpuaHoct. Ha Bcuuku
eTany OT aHAIM3MpaHus mnpoiec 1o npemprarane Ha [IOO ot oOyuuTenst 70 oOydaBaHUs €
HeoOXoIuMa JUTHUTAM3AIMs W HM3MOJI3BaHE HAa IOBEYE TEXHOJIOTWYHH HOBOCTH, KaKTO B
00yUYHUTETHHS IPOLIEC TaKa U B AIMUHHUCTPALIUATA M KOHTPOJIA. 3a /1a TO100PST MpeACTaBIHETO
CH Ha rasapa, Jia peJyIokaT KOHKYPEHTHH U cToiiHoCTHH ycayru LITO ce HyX1asT oT cuiiHu
cucteMu 3a e-learning u xubpuanu oO0ydyeHus. B MHOro ciaydau Te cpemaTt KOHKYpeHIHs OT
oOyuaBaru opranuzanuu 6e3 aunen3 kbM HAIIOO, kouTo n30sareaiiku aAMUHUCTpAaTUBHATA
TEXECT MPEAOCTABAT MHOTO M0-€BTUHU M aTPakTUBHU ycIyrd. OCHOBHHUTE YCUIIMS OT CTpaHa
Ha [{I1O Tps6Ba na ObaaT Hacouenu kbM u3nonsBane Ha LXS (Learning Experience System),
no3Hatu karo LXP (Learning Experience Platforms), kouto ca HacieJHUK Ha KJIACUYECKHUTE
CHCTEMH 32 YIpaBJIeHHE Ha OOy4YEHHETO, C Ta3u pas3liuKa, 4e MPEAOCTaBAT BB3MOXKHOCT 32
npecTaBsHe Ha OOYYUTETHHs MPOLeC KaTo LSIOCTHO M3KMUBSBAHE 3a 00y4yaBaHUs, KOETO
MOBHIIIaBa MPUBIEKATETHOCTTa U KauecTBOTO Ha [100.

obyuutenn
LCMS

uno
LMS

LXP

Mobile App

HANOO
BIl, Big Data

Gamification

Source: Unroctpariyst Ha aBTopa

®urypa 9: Tpancopmanus Ha 00ydIeHHETO

3akjaouyeHue

[Tpodecuonannoro obOpazoBanue u oOyueHue B bwarapus, cienBailku NpenopbKUTE U
pamkoBuTte criopazyMenusi Ha EC, BbpBU 6aBHO 110 bTA Ha AUTMTanu3anusata. Kino4doBoTo my
3HauUEHUE 32 UKOHOMMKATa Ha CTpaHaTa KaTo IsUI0 B HU(GPOBOTO JIECETHIIETHE MU3UCKBA I10-
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OBp3U U aJICKBaTHU MEPKH, KAKTO U MOJICPHU3AIIMS HA U3MOJI3BAHUTE IUTUTATHU TEXHOJIOTHH.
3a MOCTHUTraHeTo Ha KauecTBeHO, mpuoOmaBamo u jgocTbmHo [10O e HeobOxommma
Tpancopmarys oT 00ydeHre OPUESHTHPAHO KbM Mpolleca KbM 00yueHUE OPUEHTHUPAHO KbM
o0y4JaBaHUs, KOETO € HAITBbIIHO BB3MOKHO ¢ Tomornra Ha LXP — komOunamms or LMS, VR/AR,
reiiMmupukarnus u UN.
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AOcTpakT

Aemomamusupanume mecmose 3a OU3HeC 102UKA CA OM KPUMUYHA AICHOCM NPU PA3PAOOMKAma Ha
OuzHec uHpOpMayuonHu cucmemu. B cvepemennama cpeda ¢ NOCMOAHHO NPOMEHAWU Cce U
Hapacmeawu UUCKBAHUS, ABMOMAMUSUPAHOMO MeCmeane e eOuH Om UHCMPYMeHmume 3d
2aPAHMUPane Ha Kavecmeo u CmaduiHocm Ha cogpmyeprume pewrenus. Tpaouyuornusim Havun Ha
Ccv30asane Ha mecmoge e 6aseH U NOOAMIUE Ha Y0BeWKU SPEUKU, HO C PA3GUMUENO HA U3K)CEEHUs
uumenexm (Al) npeo paspabomuuyume u QA cneyuanucmume ce OMBEAPAM MHONCECMBO
8vb3modcHocmu 3a onmumuzayusi. Toszu 0okiad npedcmass eOHo uzcieddane Ha noazume om Al kamo
NOMOWHO CPeOCmEo 3a 2eHepupane Ha MecmosU Caydau 0a3upanu Ha aHAIu3 Ha NPOSPaAMHUS KOO,
2eHepupane Ha mecmose, N0ODOP U NPUOPUMUZUPAHE HA MeCTHO8e C Yel OJIeKOMABAHE HA Yeaus npoyec
6 .NET npunoowcenus.

Abstract

Unit testing the business logic is crucial in the development of business information systems. In a
dynamic and increasingly demanding environment, unit testing is one of the tools for assuring quality
and stability of software solutions. The traditional way of adding unit tests to a business logic layer is
a slow and prone to errors process, but with the evolving artificial intelligence assistance, software
developers and QA specialists have more optimization opportunities. This paper presents research
results on the benefits of using Al assistance in generating test cases, based on code analysis, generating
tests, test selection and prioritization, improving the efficiency and effectiveness of the testing process
in .NET application.

KurouoBu gymm: Unit Testing optimization, Al in Unit testing, Business logic.

JEL: C88, L86

YBoa

busznec mHOpPMALMOHHUTE CUCTEMH Ca NPSKO 3aBHUCHUMM OT IPaBUJIHOCTTa Ha OH3HEC
JIOTHKAaTa 3aJ0’KeHa B TAX. TecToBeTe HalKMCaHy, 3a J1a yIPaKHABAT CII0A ¢ OM3HEC JIOTHKATa,
ca KJIIOYOBM 32 PaHHO OTKPHUBAHE HA perpecus B KoJa U MOJCUTYpSIBaHE HAa OYAKBAHOTO
IIOBEJICHUE Ha cUCTeMaTa. B chII0TO BpeMe, MUCAHETO U NOJIbPKAHETO HA TECTOBE YECTO CE
npeHeOperna, 3a1oTo € TPYA0EMKO 1 U3UCKBa JbJIOOKH MTO3HAHUS B 001aCTTa HA IPUIIOKEHUE
Ha MH(POpPMAIMOHHATA CUCTEMa, KaKTO U B HelfHaTa nMIieMeHTanus. [locneaaure Bepcuu Ha
UHCTpYMEHTHTE 3a pa3pabotunuu ¢ Al acucTeHUus mpeiaraT pa3inyHU BB3MOXKHOCTH 3a
ABTOMAaTUYHO TE€HEpPUPAHE Ha TECTOBH ClIy4yaW, NPENOpbYBAT BXOJHM JaHHU 3a TIX U
MPUOPUTU3UPAT TECTOBUTE CIIy4aH ¢ 11ell mo-e(eKTUBHO U (hoKycupaHo TecTBaHe. HacTosmus

' T ac. a-p B karenpa ,,IHPOPMALMOHHH TEXHOJIOTHH U KoMyHuKauuu®, YHCC
2. ac. n-p B Karezapa ,,VIHQOPMAIMOHHY TEXHOJIOTHY M KoMyHuKarmu*, YHCC
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JOKJIa] pasriiexaa W3NoiI3BaHeTo Ha Al momomn B memust mporec Ha TECTBAaHETO NpPHU
npuiiokeHus paspadorenu B .NET.

CoBpemeHHara o0auHa cpeia, MaCUBUTE OT JaHHHU U YCIOKHEHHTE 3aBUCHMOCTH U3HCKBAT
HOB TIO/IX0/1 3a moanomarane Ha QA, TecToBe U apxutekTypa [5].

Bb3npuemaneTro Ha aBTOMAaTU3MpaHM W AJalTUBHU MOJIXOAM TpU pa3pabOTBAHETO Ha
WH(POPMALIMOHHN CHCTEMH € B Ch3BYyYHE€ C TEHJCHIIMHTE 3a CHCTEMH C BHCOKA CTENEH Ha
KOH(QUrypupyeMocT U mnepcoHanuzanus [6]. Te3um mpuHuMIIM Morar ycmeumHo Aa ObaaT
IPUJIOKEHU U TIPU BHEpSIBAaHETO Ha Al acucTeHIUs B polieca Ha TECTBAHE Ha OU3HEC JIOTHKA.

TecTBaHe Ha KoAa

ITo neduammmst or Microsoft [1] TecTBaHETO € YyAeceH HAYMH Ja CE TMOJCUTYpPH, Y€ SIHO
MPUIIOKEHUE MTPaBU TOYHO TOBA, KOETO HETOBUS aBTOp € IeNsl. B crartusta ce pasriexaar
HSKOJIKO BHJa TecTBaHe — eauHu4yHu TecToBe (Unit tests), WHTErpallMOHHU TECTOBE
(Integration tests) m TectoBe 3a HaroBapBaHe (Load tests). Enunuuynute TecTtoBe ce
YIPaXHABAT BHPXY W30JMPAHU SAUHALN OT KOJa M LEJIAT JIa TIOJCUTYPSIT, Y BCSIKA CIMHUIIA
OT JIOTMKaTa paboTH KaKTO € MO AW3aifH W JONpUHACS 3a I[UIOCTHATa HAACKTHOCT Ha
cucremara. J[pyrute BUJOBE TECTOBE Ca ChUIO OT MU3KIIIOUUTEIHA BaXXHOCT, HO HACTOSILIOTO
u3cnenBane ce (GOKycHpa BbpXy SAMHUYHUTE TECTOBE U B U3JI0KEHUETO MPHU CIIOMEHABaHE Ha
TECTOBE M TECTBAHE C€ MMa MPEABHU €IMHUYHO TECTBAHE.

3a .NET ce mpemiarar pa3IuuHu Cpelid 3a Ch3/1aBaHE HA TECTOBE, OMOIMOTEKH C pa3IuyHU
BB3MOKHOCTH ¥ yJICCHEHHS 3a Bepu(uImpane Ha OYaKBaAaHUTE PE3YJITATH OT U3ITBIHECHUE HA
equannute koa. Cpen 1ax ca NUnit, xUnit u MSTest. NUnit [2] e Beue 3psiia mnatdopma ¢
IMPOK JAWana3oH Ha onuuu 3a npoBepka. xUnit [3] e mo-HoBa mmardopma, ¢ moBeue
BB3MOKHOCTH 3a pasimupsiBane U moaynapHocT. MSTest [4] e Brpagena Microsoft, koaTo
necHo ce uarerpupa ¢ Visual Studio.

Beopekn ye Tesn miiaTGopMH IMpenoCTaBAT conugHa ocHoBa 3a TtectBaHe B .NET,
TPaJULIMOHHUTE MTOJXOAU KbM Ch3/1aBaHETO U MOAbPIKAHETO HAa TECTOBE UECTO €€ CONBCKBAT
C IpeaM3BHUKATENCTBA. PBUHOTO mKCaHe HA TECTOBU Clydad € TPYLOEMKO, IOJATIUBO Ha
YOBEIIKa I'PEIIKa U MOXKE J1a He 00XBaHE BCUUKU Bb3MOXKHHU CLIEHAPUU WIIA PAHUYHU CIIy4au.

3a 12 mpeo1oyieeM Te3U OIpPaHUYEHUS U J1a TOCTUTHEM M0-€(h)eKTUBEH U BCEOOXBATEH MPOLIEC
Ha TECTBaHe, ¢ MPECTaBUM aalTHBEH MOIX0/1, 0a3upaH Ha U3IOJI3BAHETO HA HHCTPYMEHTH
C U3KYCTBEH MHTENEKT. M3KyCTBEHHUSAT UHTENIEKT € Beue B TOJIIMA IIOMOIII Ha pa3padoTYuLUTe
Ha codTyep, OE3CIOPHO € HeromaTa I0Ji3a W IpH TecTBaHeTo. IIpeacrom na pasriemame
IIOJIXO/1 C SICHM U TIOCJIEZIOBATEIIHU CTHIIKH, CJIEIBAHETO Ha KOUTO IIIe JOBEE /10 HaMaJsiBaHe
Ha BPEMETO U Bh3MOKHUTE TPEIIKH ITpH ch3aaBaHeTo Ha TectoBe B .NET cpena.

IHoaxoxa 3a rectBane ¢ Al acucreHuus

Koraro pa3paborunkbsT u3bepe Aa H3MOA3Ba HMHCTPYMEHTH € Al BB3MOXKHOCTU MpHU
Ch3/1aBaHETO HA TECTOBE, A00pa MpaKTHKA € Ja C€ MPEMHUHE NPe3 CIETHUTE CTHIIKU:

- Awnanu3 Ha Koza
- I'enmepupane Ha TecTOBE

- Tlonbop u npuopuTH3UpaHe HA TECTOBE
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- M3nbiaHeHue Ha TECTOBETE M aHAIU3 Ha ITOKPpUTHUCTO

N36op n

M3nbnHeHne Ha

[eHepupaHe Ha

AHanus Ha koga npuopuTnU3MpaHe

TEeCcToBe TEeCTOoBEeTE

Ha TecToBeTe

®urypa 1: CTbnku B npoueca Ha TectBane ¢ Al acucteHnus
Ananu3 na kooa

Tona e nponec Ha CEMAHTUUCH aHAJIM3 Ha KOJa € HEJI Ja CC OMPCACIIN KaKBO TpHGBa Ja CC
TECTBA, KaK Ja CC U30JIUpaT OTACIHU CAUMHHUIN 3a TCCTBAHC, KAKBU BXOAHH JAaHHHW, U3XOJHU
JAaHHH, CTPAHUYHHA C(I)GKTI/I 1 3aBUCUMOCTHU Ca OT 3HAYCHHUC.

W3nonzear ce Texuuku kato AST (aOCTpakTHO CEMaHTHYHO ABPBO) 3a M3BIMYAHE Ha
CTpyKTypaTta u cemaHTukaTa Ha koja. Control flow ananu3 3a wuneHTHUIMpaHEe HA
BB3MOKHHTE ITBTHUIIA TIPU M3IIBIHEHUE HA Koja. B pesynrar Ha ToBa 11e ObaT onpeaeiieHun
€IMHULM OT OM3HEC JIOTHKATA, KOUTO € HE00X0anMO 1a ObaaT 00XBaHATH OT TECTOBETE, KAKTO
Y 3aBUCUMOCTH B KOJia OT CBbpP3aHH METOIH, BbHIIHU API.

Enun n1o0bp MHCTpYMEHT 3a M3BBpIIBaHE Ha aHanu3 Ha koja € Roslyn, .NET miatdopma,
kosTo nipeuiara APl 3a ananusupane Ha C# Ko/, KOUTO NMOJAbPKA U MOCIECIHUTE BEPCUU HA
.NET 3a pasiuka ot 1pyru HHCTPYMEHTH.

I'enepupane na mecmoege

Bb3 ocHOBa Ha M3BJICUCHUTE OT aHAJIM3a HAa KOJa MeTagaHHH, (a3aTa Ha TCHEPHUpAHE Ha
TECTOBE II€JIM aBTOMAaTHYHOTO Ch3/IaBaHe Ha ISUIOCTEH IMaKeT OT unit TecToBe. B 3aBucuMoCT
OT U30paHKst UHCTPYMEHT 3a TEHEpUPAHE Ce MPUIIAraT pa3jinyHu KoMOuHaiuu ot Al TeXHUKH,
BKJIIOYHTEIHO ThPCCHE-0a3MpaHO TECTBAHE M Pa3lIO3HABAaHE HA MOJCIH, 3a T€HEpUpaHE Ha
pa3Ho00pa3HU TECTOBH CIy4yau, HACOYCHU KbM Pa3IMYHH acleKTH OT (PYHKIMOHAIHOCTTA Ha
kKoma. Hampumep, usmon3BaMe T'€HETHYHH AITOPHUTMHU 3a €BOJIIOMpPAHE Ha TECTOBE, KOHTO
MaKCUMH3HUPAT MMOKPUTHETO HA KOJA M Pa3sKpHBAT MOTCHIMAIHU TPEIIKU. | eHepupaHHUTE
TECTOBE Ca MPOEKTUPaHu Ja Obaar chBMectumu ¢ momnyssspau .NET miargopmu 3a TecTBane,
kaTo xUnit u NUnit.

B Tasu ¢daza moxe nma ce m3nomBa m GitHub Copilot, 3a koiiTo TpsibBa na ce mo0aBAT
METa/IaHHUTE B KOJIa KaTo KOMEHTapH. TpsOBa na ce 00bpHE BHUMAaHHUE TE3U MOJCKA3KU Ja
OBJIaT ICHU ¥ TOYHH, pa30MpacMu 3a aCUCTeHTA. TO3M MHCTPYMEHT € MHOT'O IOJIe3¢H 32 ObP30
Ch3J[aBaHE HA CKEJIET Ha TECTOBE, HO M3MCKBA BHUMATEIICH IPETJIe]] ¥ MPOBEPKA.
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H360p na mecmoese u npuopumu3supane

3a 1a ce onTUMHU3MpPA MPolieca Ha TECTBAHE U J1a CE TapaHTUPA, Y€ Hal-KPUTUYHUTE TECTOBE
ce U3ITBJIHABAT IIBPBH, ce U3M0a3BaT Al-0a3upaHu TEXHUKH 3a CEJEKIHs U IPUOPUTU3ALIUS Ha
TECTOBETE. ANTOPUTMH 3a MAIIMHHO OOyYeHHE aHAJIM3UpaT JaHHH 33 HCTOPUYECKU
U3IIBIIHEHUS Ha TECTOBE, IPOMEHHU B KOJIa U METPUKH 32 CJII0OKHOCT Ha KOJA, 3a Jja IPEABUIAT
KOU TECTOBE € Hal-BEpOSATHO J1a € MPOBAJAT WIM J1a PasKpUAT HOBU JedekTtu. ToBa HU
NO3BOJIsIBA J1a TMPHOPUTU3MpAME TEeCTOBeTe Ha 0a3a Ha TEXHUS PHUCK M MOTEHIMAIHO
BB3/CHCTBUE, TIO3BOJSIBAMKH Ha MPOTPAMHUCTUTE Ja ce (OKYCHpAT BHPXY Hail-Ba)KHHUTE
obyactu OT KoJoBaTa 0asa.

H3nvnnenue na mecmoseme

I'enepupanuTe 1 MPUOPUTU3UPAHU TECTOBE ClIe TOBa ce MHTerpupar 0e3npobiaemuo B .NET
cpenara 3a pazpabdotka. M3mon3sar ce cranmaptau .NET mmardgopmu 3a tecrBane (xUnit,
NUnit, MSTest) 3a u3nbiIHeHHE HAa TECTOBETE U Iperiiel Ha pe3yiratute. B nobaBka moxe
Ja ce pa3paboTu cOOCTBEH MHCTPYMEHT 3a CTapTHpaHE Ha TECTOBE, Ha KOWTO Jla ce YKaxKe
IPUOPUTU3UPAHUSAT PEM, TAPAHTUPANKU Y€ Hall-KPUTUYHUTE TECTOBE CE U3IIBIHABAT IIBPBH.
Pesynrature oT TectoBeTe ce aHaIM3HMpaT, 3a Ja ce WACHTU(hUUUpAT AePeKTH U Ja ce
npeaocTaBu oOpaTHa Bpb3Ka Ha MPOTrPAMUCTHTE.

Onenka

3a nenuTe Ha IEMOHCTpAIUATA U OI[EHKATa Ha OMUCAHUS MOJX0]] € U3TOTBEH E1H MPUMEPEH
C# xmac ¢ derupu Mmeroja 3a paborta ¢ TekcT. CamMuTe METOAM HSAMAT MPAKTHYECKO
MPUIOKEHUE WU TIPETEHIIUY J1a M3IBJIHSABAT CIIOKHA OUM3HEC JIOTHKA, Ch3/IaJICHU ca caMo 3a
[eIUTe Ha JCMOHCTpAalHs Ha TMOAXoaa. BbepXy Kkiaca ce yHpaKHEHU CTHIKHTE B
mpeJcTaBeHaTa MOCIeI0BaTeIHOCT. KaTo KpaeH pe3ynrar 1ie u3noi3Bame nHhopMalusara oT
Visual Studio mpezacTagsiia HIBOTO Ha MOKPUTHE HA KOJIa C TECTOBE.

I’IGTI/IpI/ITe METOJa B KJ1aC Ca KaKTO CJICABa:

- Meron 3a aHanu3 Ha 4yyBcTBaTa B TeKCT (AnalyzeSentiment), KOWTO mpuema KaTo
BXOOAHU IHOaHHHU TCKCT W IMPCACTaBA Ha HU3XO0Ja CU B TCKCTOB PE3YyJITAT OLUCHKA —
TIO3UTHBEH, HETraTUBEH MJIM HEYTPaJIeH.

- Meronx 3a mpeBop Ha TekcT (TranslateText), koiiTo mpuema KaTo BXOAHHU TaHHU TEKCT
Y LIEJIEBU €3UK U B PE3YJITAT BPbILA IPEBEICHUS TEKCT.

- Meronx 3a reHepupane Ha u3pedeHue ¢ nogaaeHa gyma (GenerateText), koliTo mpuema
KAaTO BXOJHHM JIAHHM JIyMa U MPEJCTaBs HAa U3X0J1a CU U3PEUEHUE, B KOETO CE ChAbPKA
Ta3u qyma.

- Meron 3a cpkpamniaBane Ha TekeT (SummarizeText), KoMTo nmprueMa KaTo BXOIHU IaHHU
TEKCT U B pe3yJITaT BPbIlla O-KPAThK TEKCT.

[IbpBarta cThIKa € aHATTU3 Ha KoAa, n30paH € Roslyn kaTo nHCTpyMeHT 3a aHanu3 Ha KojAa. 3a
U3IOJI3BAHETO MYy € Ch3Ja/JIEHO IPUIIOKEHHUE, KOETO JOCTBhIIBA JUPEKTHO LENEBUS Kiac U
U3BBPIIBA CEMAHTUYCH aHAJIN3.

OT u3BBpILIEHHS aHAJIU3 TOJTy4aBaMe pe3yJTaT KaTo mpejacTaBeHus Ha ¢urypa 2. B 1ax ce
ChIbpakKa MHPOpMALMA 32 JOCTBIIHOCTTA HA METOJa, BXOJHM IapaMeTpH, TUI Ha BPBIIAHUA
pe3yaTar, ClIUChK C METOIU, KOUTO C€ M3BHKBAT, AAJIH BKIIIOYBA try catch KOHCTPYKIMH, TaIH
¥IMa U3PUYHO XBBPJISHE HA IPEIIKH, KAKTO U NPEAJIOKEHNUS 32 KIIFOUOBH TECTOBH CIIy4au.
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To3u ananu3 Ou MOMOTHAN U MIPH PHYHO CH3/1aBaHE HA TECTOBE, Thi KaTO ChIbPIKA MOJIE3HA
uH(pOpMAIIUs, KOSITO Ja HacodyBa pa3pabOTYMKBT W Ja TOJACUTYPH, Y€ HsAMa Ja ObJar
IIPOIYCHATH BaKHU €JIEMEHTH OT JIOTUKATA U 3aBUCUMOCTUTE B TECTBAHUSA METOI.

{
"Name": "AIGeneratedUnitTestsExample.AICapabilities.AfnalyzeSentiment(stringl",
"Accessibility": "Public™,
"ReturnType": "string",
"Parameters”: [
1
"Name": "text",
"Type": "string",
"IsNullable": false
}
:ll
"InvokedMethods™: [
1
"Name": "string.IsNullOrEmpty(string?)",
"ContainingType™: "string"
+
1
"Mame": "string.Split(char, System.StringSplitOptions)™,
"ContainingType™: "string"
}I
1
“Mame": "string.ToLower(J)",
"ContainingType™: "string"
}I
1
"Name": "string.ToLower(J)",
"ContainingType™: "string"
}
]l
"BranchCount™: 5,
"Throws": false,
"HasTryCatch": false,
"SuggestedEdgeCases": [
"text == null"”,
"text is empty (if collection/stringl",
"exercise true/false branches"
]
}r

®urypa 2: Pesynratu oT ceMaHTH4YeH aHaiu3 ¢ Roslyn
Pesynrature 3anucBaMe B json (aiii, 3a U3M10JI3BAHETO UM B ClI€JBallaTa CThIIKA.

3a reHepUpaHETO Ha caMHTEe TeCTOBe u3mnona3BaMe acucreHusaTa Ha GitHubCopilot. Enun ot
BB3MO)KHUTE HAUMHH € J1a CE 100aBH ChKpaTeHa HHPOPMAIHS OT Pe3yITaTUTE OT aHAIN3a KaTo
KOMeHTap Ha Bceku Meto. Ciies ToBa aa ce nojaae uckane keM GitHub Copilot ga renepupa
TecToBe ChoOpassBaiiku ce ¢ Ta3u uH(popmanusa. B mpumepHus kinac ToBa He OM OMIIO
3aTpyAHEHHUE, 3aII0TO ChIAbpPXKA CaMO HSIKOJIKO METOoZa M He Ou Omito TonkoBa BpemeeMko. C
OTJIe/l Ha TOBA, Y€ IEJUTE Ha N3CJIECABAHETO Ca Ja YTBBPAM MOJAXO0/ IPHIOKHUM U IIPH TOJIEMH
UH(POPMALIMOHHU CUCTEMH, M30HMpaMe Jla ChbXpaHUM HH(POpMaLUATa KaTo MOMOILNEH (aiin
nobaBeH B mpoekTa M Ja HacounM Al acucreHTa KbM TO3U (aill ImpU reHepHpaHEeTO Ha
TECTOBETE.

[TogaBame cieTHOTO HCKaHE B pa3roBopa ¢ acucteHTa: I have a RoslynResults.json file in the
project, can you generate unit tests for the project considering those Roslyn analyzer results?
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B pe3yiTaT ImojiydaBaMe HETOBUTEC IPCAJIOKCHUS 34 TCCTOBE, 061_1_[0 14, BKJIFOYBAIIlM HACOKHUTC
JaJICHH OT aHaJIk3a.

3a nmokazaHus Ha ¢uUrypa 2 METoj C pe3yJTaTUTe OT HETOBHS aHAJIM3 ca TeHepUpaHu 4 Tecra
BKJIIOUBAIIN CUTYal[UUTE:

- TloxaneH e mpa3eH TEKCT, B KOWTO HIMa MO3UTUBHY U HETAaTUBHU IyMH. Pe3ynTaTsT ce
oyakBa Jia ObJe ,,HeyTpaIcH .

- TloxaneH e TEKCT ¢ MOBeYE MO3UTUBHU TYyMH, OTKOJKOTO HEraTHBHHU. Pe3ynTarhT ce
O4akBa 1a ObJe ,,JIO3UTUBEH .

- TloganeH e TEKCT ¢ MOBeYE HETaTHBHU JAYMH, OTKOJKOTO MO3UTHBHHU. Pe3ynTarhT ce
OYaKkBa 11a ObJe ,, HETaTUBEH .

- TlomaneH e TeKcT ¢ paBeH Opoii MO3UTHBHU U HETATUBHU AyMH. Pe3ynraThT ce ouakBa
na Ob1e ,,HeyTpaieH .

public class AICapabilitiesTests
i
[Fact]
public void AnalyzeSentiment Returnsheutral ForNullOrEmptyOf ]
[Fact]
public void AnalyzeSentiment_ReturnsPositive_whenmorepositiveWords[)[::
[Fact]
public void AnalyzeSentiment_ReturnsNegative_whenmoremegativewordsf)[::
[Fact]

public void AnalyzeSentiment ReturnsNeutral OnTie(J[. .|

®urypa 3: I'enepupanu tectoBe ¢ nomoinra Ha GitHub Copilot

CreBaiara CThIIKA € CEJCKLUS M MPUOPUTH3MPaHEe Ha TecToBe. [IpoydBaHeTo mokasa, ue
HsIMA OTJAEJICH WM UHTErpupaH UHCTpYMEHT ¢ Al Bb3MoxkHOCTH cbBMecTHM ¢ Visual Studio,
niu none He 6e3miaten TakbB. Ho GitHub Copilot ce oka3za mosie3eH u 3a Ta3u CThIIKA.

[Ipu momaneHo crnenHoro uckane : Can you perform a selection and prioritization of the
generated tests and add them in lists?, ca npeqnoxeHn MoauuKanuy Ha TEHEPUPAHUTE TI0-
paHo TeCcTOBE, KOUTO OTpa3siBaT TexHus npuopuret criopea Al acucrenra. Jlobasen e Trait, ¢
uMe Priority, kaTo ca W3MOM3BaHU CTOMHOCTUTE — BUCOK, CPEJICH, HUCHK.

Crniopen 100aBEeHOTO omMcaHue B MOAM(UKALUUTE, TPU U300pa Ha CTOMHOCT € M3IOJ3BaHa
ClIe/IHATA JIOTHKA :

- Bucox IMPUOPUTET € AaJJICH HAa TCCTOBC, KOUTO 3acCiAraT KJIFOYOBO 3a U3IIBJIHCHUCTO HA
METOAUTEC MMOBEACHUE UJIU Ca 6331/IpaHI/I Ha KpaﬁHPI Cliydau,

- Cpeden npUOPUTET UMAT TECTOBE 3a MMOBEJCHUE HA BAKHU, HO HE KPUTHYHU, €JIEMEHTU
WM TaKUBa CBBP3aHU C (popmaTupaHe HapUMep.

-  Hucwvk MNpUOPUTET € HaACH Ha TCECTOBC CBBpP3daHHU CHC CHTyallMd, KOHUTO € MaJIKO
BEPOATHO Ja C€ CliydaT B pC€aJIHOCTTA.

W ocraBa na W3NBIHUM IOCIETHATA CTHIKA, Ja OTPa3UM H300pa M MPUOPUTETHTE IMPHU
u3nbjIHeHHe Ha TecToBete. BuB Visual Studio pasmomarame ¢ Test Explorer, B koiTo ce
U3BEX/1a IIBJICH CIHMCHK HAa BCHUKHM TECTOBE B cuUcTeMara. Pasmonarame ¢ yaoOHO MEHIO 3a
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rpynupase, ¢ KOeTo Moxe Jia rpynupamMe tecroBete 1o Traits. Tei kaTo ©MaMe caMo €MH U
TOW € IPUOPUTETHT Ha TECTOBETE, KAKTO € TIOKa3aHo Ha (urypa 4, JIECHO ce BIXKIAT TPYIHTE
Y MOTaT J1a Ce U3IBJHABAT CAMOCTOSTEIHO IO TPYIN IIPH HYK .

Test discovery finished: 14 Tests 4k 0 Warnings € 0 Errors

Test

T : ;
B <> Priority [High]

T : -
b <L} Priority [Medium

®durypa 4: I'pynupane Ha TectoBe o npuoputet B Test Explorer, Visual Studio

[Ipu noGaBsiHe Ha moBeve BUAOBE Traits, TO3U MOAXOM MOXKE U Ja Ce YCIOKHHU, HO 32 TaKHBa
CUTYAaIIUU MOKE J]a CE M3TOTBAT CIUCHIHU B CHIIUS HHCTPYMEHT. M3ITbIITHEHNETO UM Clie]] TOBa
€ aHAJIOTUYHO.

3akiaoueHue

W3cnenBaHeTo U IEMOHCTPATUBHUAT IPUMED MOKA3BaT 00€IaBaIll Bb3MOKHOCTH 32 OBEII0
pazButue Ha Al-6azupanu pemenus 3a TectBane B .NET cpenu. Bwmpekun ue Hamero
u3cnenBaHe ce (OKycupa BbpXy CIEU(PUYHU TEXHUKU M CIIydyau Ha ynorpeba, BipBame, ue
NPUHLMIIATE U Pe3yJITaTUTE Morar Ja ObJaT MPHIOKEHU U B JAPYTrd KOHTEKCTH. bpaemure
u3cieBaHus 1e ce (QOKycHpaT BbpPXY MO-HATATHIIHOTO aBTOMAaTHU3MpaHE Ha Ipoleca Ha
TeCTBaHe, M0100psiBaHE HA TOYHOCTTA HAa MPUOPUTUZUPAHETO HA TECTOBETE U pa3IIMpsIBaHE Ha
o0xBaTa Ha TEXHUKUTE 3a aHaJIM3 Ha Koja. MHTerpupaHeTo Ha W3KYCTBEH WHTEJIEKT B
IIPaKTUKUTE 34 TECTBAHE MPECTABISIBA 3HAUUTEIIHA CTHIIKA KbM Ch3JaBAHETO HA MO-HAJEKIACH
U BUCOKOKa4ecTBeH coryep.
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THUITIOBE JAHHHU B YIIPABJIEHUETO HA BU3HEC ITPOLIECH
(BPM) — KIACUDOUKALIA, CPABHEHUE 1 AHAJIMTUYEH
INOTEHIINAJI

Data Types in Business Process Management: classification, comparison, and analytical
potential

I'eno Credanos’,
e-mail: genostefanov@unwe.bg '

Abstract

Business Process Management (BPM) generates and uses a variety of data types that play a key role in
modeling, analyzing, optimizing, and monitoring business processes. This report provides a systematic
classification and comparison of the main categories of process data used in BPM - process models
(BPMN), process execution data (log data), and contextual business data. Their characteristics,
sources, purposes, and applicability in various analytical scenarios are analyzed - from process mining
to predictive analytics and business process optimization. A comparative summary of the advantages
and limitations of each data type is presented, as well as their importance for generating knowledge
and making management decisions. Finally, the main challenges related to their integration, quality,
and joint use are outlined.

Key words: BPM, Process Mining, Predictive Analytics.
JEL: 030, 031

Introduction

In today’s digital economy, Business Process Management (BPM) plays a crucial role in organizational
sustainability, efficiency, and innovation[1]. A core feature of BPM is its data-centered nature —
processes not only generate, but also extensively use various types of data, which form the foundation
for modeling, monitoring, analysis, and continuous improvement. The quality of data and its
preparation, including cleaning, transformation, and integration - is a critical prerequisite for the
effectiveness of analytics in business process contexts[2]. In [3] the authors are emphasizing that data
intelligence significantly influences how content is structured and presented in digital environments,
which is increasingly relevant in the context of process - aware information systems. In [4] the authors
are stating that digitalization has met certain expectations related to automation, efficiency, and
accessibility, yet it has simultaneously exposed critical limitations - particularly concerning the
integration of heterogencous data and the realization of meaningful, data - driven business
transformation, which directly impact how we use the process data.

Process data in BPM encompass different categories, each contributing uniquely to understanding and
optimizing processes. This report provides a systematic overview of the three main categories of data
in BPM:

e Process Models — created through notations such as BPMN, they formally describe the
sequence, logic, and participants in a given process;

e Process Execution Data (Logs) — dynamic data recording the actual execution of processes
within information systems such as ERP or BPM systems;

e Contextual Business Data — additional business data reflecting external and internal factors
that influence process execution and analysis.

! 'maen Acuctent, nokrop. Karenpa Undopmannorau Texaonoruu u komyrukamuy, Y HCC.
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Each of these data types has a different structure, purpose, analytical potential, and set of challenges.
Their integration and joint use are strategically important for knowledge extraction, precise analysis,
and informed decision-making.

The goal of this report is to classify, compare, and analyze these three categories of process data,
emphasizing their characteristics, applications, and role in modern analytical practices such as Process
Mining, Predictive Analytics, and Business Process Optimization. Furthermore, the paper identifies
challenges related to data quality, integration, and usability, which lay the foundation for future research
and improvement in BPM.

Data categories in BPM
Process Models (BPMN)

Process models are formal and graphical descriptions of business activities, their sequence, participants,
rules, and interrelations. They serve as a basic representation for understanding, analyzing, automating,
and optimizing business processes. The most common notation is the Business Process Model and
Notation (BPMN) — an international standard maintained by the Object Management Group
(OMQG)[1].

The main characteristics of this data type are listed in Table 1.

Table 2. Main characteristics of process model data

Characteristic Description ‘

Data Type Structured (XML/JSON)

Format/Notation BPMN, EPC (Event-driven Process Chains), UML Activity
Diagrams

Components Activities, events, branches, flows, roles, objects

Storage/Sources BPMS (Business Process Management Systems), modeling tools

(Camunda, Signavio, Bizagi)
Purpose Modeling, documentation, automation, simulation
Level of Abstraction High — describes what should happen, not necessarily how

Although process models primarily serve visualization and communication functions through graphical
notations, their underlying structured digital representation — typically in XML or JSON — enables
automated processing, analysis, and comparison with other process data sources.

Process Execution Data (Logs)

Process execution data, often called event logs or audit trails, are chronological records of actions,
events, and states occurring during the actual execution of business processes within an information
system.

They are automatically generated by various software systems such as BPMS, ERP (e.g., SAP, Oracle
EBS), CRM, IoT platforms, and other applications that record interactions and transactions.

The main characteristics of this data type are listed in Table 2.

Table 2. Main characteristics of log data

Characteristic Description ‘

Data Type Structured (tabular, JSON, CSV, XES — eXtensible Event Stream)
Granularity High — records actions at the event level

Sources BPMS, ERP, CRM, IoT devices, Web systems

Purpose Execution analysis, Process Mining, monitoring, auditing

Issues Different formats, lack of context

Logs contain structured information, most often using the following format (table 3):
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Table 3. Example log data format

IHone IIpumep

Case ID INV 00231

Activity Approve Invoice

Timestamp 10/29/2025 15:42

Resource John Smith

Outcome Approved

Context (opt.) Amount > 1000, Country=BG

Logs are the main data source for Process Mining techniques, which include:
¢ Discovery — automatic extraction of process models from data;
e Conformance checking — comparing models with real executions;
e Enhancement — improving existing models with real-world data.
Contextual Business Data

Contextual business data enrich the understanding and analysis of business processes.
Unlike process models and logs, which directly relate to process structure and execution,
contextual data provide an “external perspective,” reflecting the environment in which
processes occur.

They include both internal organizational factors (e.g., customer profiles, product categories,
employee roles) and external influences (e.g., market conditions, seasonality, regulatory
changes, macroeconomic indicators). The addition of contextual data significantly increases
the analytical value of process analysis, especially in predictive and personalized scenarios.

The main characteristics of this data type are listed in Table 4.
Table 4. Main characteristics of contextual business data

Characteristic Description

Structured, semi-structured (JSON), unstructured (text,

Data Type documents)
CRM systems, Bl platforms, external databases, market research,
Sources
open data
Purpose Enriching analysis, forecasting, supporting decision-making
Heterogeneity, difficult integration, lack of standards, dynamic
Issues
updates

The full potential of contextual data is realized when semantically linked to process events —
for example, connecting a customer ID from a log to a CRM profile. This requires the use of
metadata management, ontologies, and master data integration techniques.

Analytical potential and applications of data in BPM
Process Mining: From Execution Data to Real Insights
Process Mining is a data-driven approach that leverages event logs to:
e discover how processes are actually executed (discovery),
e compare real execution with predefined models (conformance checking),

¢ enhance existing models with insights from execution data (enhancement).
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It is one of the most effective methods for identifying bottlenecks, deviations, inefficiencies,
and opportunities for improvement[6].

Predictive Analytics: Anticipating Process Outcomes

By combining historical event logs with contextual business data, organizations can build
predictive models that:

e estimate process completion time,
o forecast the likelihood of delays or failures,
e assess risk levels in ongoing process instances.

Techniques include machine learning algorithms such as Decision Trees, Random Forests, and
Gradient Boosting, often enhanced by contextual features like customer segment, product type,
or workload[10].

Prescriptive Analytics & Decision Support: Optimization through Insight

The highest level of analytics in BPM involves integrating all three data types to support[7]:
e scenario analysis and simulation (what if scenarios),
e process optimization (resource allocation, cost/time reduction),
e strategic decision-making via Decision Support Systems (DSS).

Figure 1. illustrates the intersection of three key data sources in Business Process Management:
process models, execution logs, and contextual data. Each category contributes distinct value -
process models provide structural definitions (e.g., BPMN), logs capture real execution
behavior (e.g., XES), and contextual data enriches analysis with business relevance. At their
intersection lie powerful capabilities such as process mining, predictive analytics, and
simulation, ultimately enabling integrated BPM intelligence. This integration supports more
informed decision - making, continuous improvement, and strategic alignment of business
processes.

Process Models Execution Logs

Process Mining
Structure Execution
(XML, BPMN) (Logs, XES)

Integrated BPM Intelligence

Simulation & Planning Predictive Analytics

Business
Context

Contextual Data

Figure 1: Intersection of BPM Data Types and Analytical use
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Conclusion

The three types of BPM data — models, logs, and contextual data — represent complementary
sources of knowledge. While each type has its own analytical potential, their integration and
combined use yield the highest value for organizations. Major challenges remain: ensuring data
quality, overcoming heterogeneity, and building compatible integration platforms. Future
research should focus on developing integration frameworks, metadata standards, and Al-based
methods for automatic linking between models and real data.
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ARTIFICIAL INTELLIGENCE AND TAX ADMINISTRATION IN
BULGARIA
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Abstract

This report explores the transformative potential of Artificial Intelligence (Al) technologies in tax
administration in Bulgaria, with a focus on bridging the gap between existing tax fraud detection tools
and the incorporation of business characteristics, such as abnormal financial status. It underscores the
importance of integrating Al technologies to harmonize both structural and financial characteristics in
tax fraud detection. The report presents a critical overview of existing tax fraud detection tools, deriving
key insights on how such technologies can be improved.

KarouoBu aymu: (1o 5 mymu). Format: TNR 11 pt.

JEL: H26, C55, C81

Introduction

Artificial Intelligence (Al) has emerged as a transformative force across various sectors, revolutionizing
the way businesses and governments operate. In the context of tax administration, Al has the potential
to streamline processes, enhance efficiency, and improve compliance, thereby contributing to the
economic growth and stability of nations. In recent years, the Bulgarian tax administration bodies,
predominantly the National Revenue Agency (NRA), have recognized the significance of digitalization,
but the implementation of Al technologies remains a complex process which is still due.

The integration of Al into tax administration not only promises to increase revenue collection but also
to simplify complex taxation processes, minimize errors, and foster a climate of transparency and trust
between the government and its citizens.

This report aims to provide an overview of how different Al technologies are implemented in different
tax administration bodies around the world. It explores the difficulties of such implementation and
proposes a tool for enhancing tax fraud detection.

Research gap

This report serves as a critical bridge over an existing gap in the current landscape of tax administration
and fraud detection. Presently, the tools and methodologies employed for detecting tax fraud
predominantly focus on structural characteristics, such as the organization's structure or transactional
patterns. While these aspects are undoubtedly essential for identifying potential irregularities, they often
fall short in capturing a more holistic view of tax fraud. This limitation becomes glaringly evident when
one considers the inherent dynamism and adaptability of fraudulent activities in the modern economic
landscape.

The gap that this report addresses centers around the need to incorporate the business characteristics of
tax fraud, specifically factors like abnormal financial status, into the detection process. Traditional
methods may not sufficiently recognize signs of tax evasion or fraud that are rooted in the financial
health or behavior of an entity. Such behaviors may include abnormal fluctuations in revenue, expense
patterns, or financial ratios that deviate from industry norms and benchmarks.

By delving into this critical gap, this report seeks to shed light on how Artificial Intelligence can be
harnessed to bridge the divide between structural and business characteristics in tax fraud detection. Al
technologies have the capacity to analyze vast and complex financial datasets, identifying anomalies
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and patterns that human auditors might overlook. By taking into account abnormal financial status
alongside structural information, Al-powered solutions have the potential to revolutionize tax
administration, providing a more comprehensive and accurate assessment of potential fraud.

Literature review

The use of Al in tax administration can have significant benefits. It can improve taxpayer compliance
by incorporating informaton and comunication technology (ICT) into the tax adinistration system
(Djafri et al., 2023). The application of e-tax systems, Al, chatbots, and biometric identification can
streamline processes such as registration, filing, payment, and identification, making it easier for
taxpayers to comply with their obligations (Djafri et al., 2023). Additionally, Al can be used to monitor
entrepreneurial activity and identify cases of tax evasion, both by regulatory authorities and by
entrepreneurs themselves.

Furtherore, Al can contribute to macroeconoic stability and economic growth. Tax adinistration
reforms, including the integration of Al, can address challenges such as low tax revenue and corruption
in the tax bureaucracy (Herbert et al., 2018). By improving tax policy and administration, Al can help
generate higher tax revenue and reduce opportunities for corruption, leading to economic stability and
growth.

Artificial intelligence (Al) has the potential to revolutionize tax administration by improving efficiency,
enhancing tax collection and management, and reducing tax evasion. Several studies have explored the
application of Al in tax administration and its impact on various aspects of the tax system.

Zhang (2023) suggests that the construction of an Al-based environmental protection tax system can
improve tax collection and management, tax payment service, and tax management (Zhang, 2023). By
leveraging Al technology, tax authorities can optimize the design of the tax system and enhance the
efficiency of tax administration processes. This can lead to more effective tax collection and a reduction
in tax evasion.

Another study highlights the digitalization of tax administration communication as a result of Al
technology (IhnatiSinova, 2021). Al creates new digital communication channels, enabling more
efficient and paperless tax administration. This can streamline communication between taxpayers and
tax authorities, leading to faster and more accurate processing of tax-related information.

Furthermore, the integration of Al technology and tax risk management can establish an intelligent tax
system (Huang & Zhang, 2022). By using Al algorithms such as Bagging and Support Vector Machines
(SVM), tax authorities can analyze large volumes of data to identify potential tax risks and anomalies.
This can help in detecting tax evasion and improving tax compliance.

Jiang (2022) presents an intelligent tax planning platform based on the current situation analysis, and
proposes a new tax planning algorithm based on the advanced technology of big data and artificial
intelligence, which helps enterprises to carry out intelligent tax planning under the premise of legal
compliance, reduce company labor costs, and increase the freelancers’ revenue.

However, there are certain challenges that need to be addressed when implementing such technologies.
One such challenge is the need for administrative capacity and accountability. Studies have shown that
countries like Bulgaria and Romania face obstacles in terms of administrative capacity and
accountability, which can hinder the successful implementation of reforms, including those related to
Al (Wegener et al., 2011). Therefore, it is crucial for Bulgaria to address these challenges and build a
strong adinistrative foundation to support the integration of Al in tax administration.

To fully harness the potential of Al in tax adinistration, Bulgaria should consider the experiences and
best practices of other countries. In the following section, we provide several examples of successful
implementation of Al technologies in tax administration processes.
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Examples of implementation of Al in tax administration

The government of Malta has implemented a system which alerts the authorities when a tax payer’s
income does not correspond to the value of assets in his possession (Zammit, 2023). While a good
example of combating tax fraud and money laundering, this case poses the question of personal rights
and security.

The Canadian government has announced TaxGPT (https:/taxgpt.ca/), a chatbot which assists
taxpayers in the process of understanding and filing their income returns. Of course, relying solely on
a chatbot to do your taxes is never a good option, but it is still a great support tool.

The Netherlands also implemented a self-learning algorithm which categorizes citizens into risk groups
in effort to stop childcare benefits fraud. It is also a good example of how terribly bad such
implementation can go if not done right. Thousands of Dutch families have been wrongfully categorized
and punished over the years which led to a need for revision of the tool. (Goujard and Manancourt,
2022). Such system has been successfully implemented in Italy.

Australia claims to have identified over $530 million in unpaid tax bills and prevent $2.5 billion in
fraudulent claims using Al models, including deep learning and natural language models.

China has implemented reforms in tax collection and administration, using Al and blockchain
technology to reshape its core processes (Wang & Chen, 2018). Similarly, Russia has utilized Al in the
tax sphere to identify cases of tax evasion and ensure compliance.

By studying and adapting the successful approaches, Bulgaria can develop a coprehensive strategy for
integrating Al into its tax adinistration system.

Challenges in implementing Al in the Bulgarian tax administration

There are several non-neglectable challenges in implementing Al technologies in the tax administration
process in Bulgaria.

Wegener et al., 2011 presents the need for administrative capacity and accountability so that reforms
can be pushed through successfully. As he goes to show, Bulgaria and Romania did not have that
capacity then. The country's political and socioeconomic transformations are still unfinished, which
hinders the adequate completion of the Europeanization process (Wegener et al., 2011). These
challenges can impact the implementation of Al in tax administration, as they require a strong
administrative capacity and a robust accountability framework.

Another issue is lack of infrastructure and technology. Upgrading and modernizing existing IT
infrastructure to support Al implementation can be costly and time-consuming. This includes procuring
powerful hardware, software, and networking resources. Moreover, integrating the complex Al systems
with the already in-place legacy systems requires skillful professionals in the field. This leads to the
next issues — skill gap.

Building a team with the necessary Al expertise can be challenging. Recruiting and training data
scientists, machine learning engineers, and Al specialists may require significant effort. In addition to
that, they also have to be skilled in tax, audit, and accounting which makes the task even harder.

As we saw in the aforementioned examples, ethical considerations are always an issue which has to be
taken care of. Tax administration Al systems must be designed with ethical considerations in mind,
avoiding bias in algorithms and ensuring fairness in decision-making are crucial aspects for people to
trust the technology. Building and maintaining public trust in Al-powered tax administration is critical.
Ensuring that the public understands how Al is being used and its benefits is important for acceptance.

To successfully implement Al in the Bulgarian tax administration, a comprehensive strategy that
addresses these challenges is essential. This strategy should involve collaboration among stakeholders,
including government agencies, I'T experts, data scientists, and the public, to ensure that Al systems are
effective, transparent, and trusted.
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Conclusion

The implementation of Al in tax administration in Bulgaria holds immense potential for transforming
the efficiency, effectiveness, and transparency of the country's tax system. This report has explored the
various facets of integrating Al into tax administration, highlighting both the opportunities and
challenges associated with this endeavor.

Bulgaria, like many other countries, faces significant challenges in modernizing its tax administration
system. The complexities of tax laws, the need for efficient revenue collection, and the demand for
improved taxpayer services all converge to create a pressing need for innovative solutions. Al
technologies, including machine learning, data analytics, and automation, offer a promising path
forward.

As Bulgaria progresses in its journey toward Al-driven tax administration, it is imperative that the
government and tax authorities collaborate with technology experts, data scientists, and other
stakeholders. This collaboration will help in building a strong foundation for Al implementation,
ensuring that it aligns with the unique needs and requirements of Bulgaria's tax system.

In conclusion, embracing Al in tax administration is not only a technological improvement but also a
strategic necessity for Bulgaria. By harnessing the power of Al, Bulgaria can create a more efficient,
fair, and taxpayer-friendly tax system that not only bolsters revenue collection but also enhances the
overall economic and business environment in the country.
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N3ITOJIBBAHE HA MAIIIMHHO OBYYEHME 3A ABTOMATHU3ALIMA
ITPU AHAJIN3 HA HEXAPMOHM3NPAHU ®PUPMEHU TAHHU

Using Machine Learning to Automate the Analysis of Unharmonized Company Data

Teonop Toxopos!,
e-mail: ttodorovl31@unwe.bg '

AOcTpakT

3uauumenno npeouzsUKAmMencmeo nped MAIKus u CpeoeH OUsHec npu U3IUYAHEMo HA 3HAHUe ce AB8A6A
OCUSYPABAHEMO HA KAYeCMBEHU XAPMOHUUPAHU OauHu. B mankume u cpednume npeonpusmus
UHpOpMaAYUAMA YeCmo ce CbXPaHA6a 6b8 ppazmenmupany u ciabo cmpykmypupanu gaiiioge, Koemo
nPasu u3epaxscoanemo Ha HAOeHCOHU AHATUMUYHY U NPOCHOCTNUYHU CUCTEMU CTIONHCHO U 8DEMEEMKO.
Hacmosawusam 0oknao pazenesicoa 6vb3moxiCHOCMuUmMe 3a U3NOA36AHE HA MEmoOU HA MAWUHHOMO
obyuenue npu paboma ¢ HeXapMOHUUPAHU GUPMeHU OaHHU.

Abstract

A significant challenge for small and medium-sized enterprises (SMEs) in the process of knowledge
extraction lies in ensuring the availability of high-quality, harmonized data. In SMEs, information is
often stored in fragmented and poorly structured files, which makes the development of reliable
analytical and predictive systems both complex and time-consuming. This paper explores the potential
applications of machine learning methods for working with non-harmonized corporate data.

Kaouosu AYMMU: U3BJIMYAHC HA JaHHU, MAIlIUHHO 06yquHe, XapMOHU3ausa

JEL: C810
YBoa

Hopu u ipe3 2025 roauHa, MaJKUTE U CPEIHH TMPEANPUATHS IPOIBIDKABAT J1a Ce COIbCKBAT
ChC CBINECTBEHU MPEIM3BUKATEIICTBA MPU aHaIW3a Ha KIIOYOBA 3a TEXHUS OU3HEC
nndopmanusa. HenpexkbscHartoto paszsutre Ha ERP u Bl cuctemure B Hamm nHU BOAM 10
HAIMYUETO Ha BCE MMOBEYE JaHHH, KOUTO TPsiOBa Ja ce MpeBbpHAT B 3HaHUE. Ha mpbB mormen,
KOMIIAHUMTE MOTaT Ja Ce BB3MOJ3BAaT OT OrpoMeH Habop uHopManus, ype3 KosTo Ja
ONTUMU3HUPAT CBOUTE MPOLIECH, HO IIPAKTHKATA IMOKa3Ba 3abJI00YaBaHe Ha (parMeHTanusaTa
M OT pasznuyHuTe Tiatdopmu. Hammumero Ha pa3sHOOOpasHU Ma3apHU PEIICHHs] C HUCKA
MeCeYHa I[eHa He pa3pelraBa TO3U Ka3yc — Ha Pa3MoOJIOKEHUE Ca PA3TUYHH - U e()EeKTUBHU
caMu 1o cebe cu — copTyepHH PEIICHHS 3a CUeTOBOJACTBO, mpoaaxom, CRM, morucruka,
ynpaBieHue Ha (puHaHCUTE. BbIpekn BCHYKU MPEIUMCTBA U MTO-HUCKATa OTHOCUTEIIHA TIeHA,
Te YecTo (PYHKIMOHHpPAT KAaTO H30JMPAHH OCTPOBH OT JaHHHM, O€3 CTaHIapTU3UPAHU
uHTepdeiicu u 6e3 Bb3MOKHOCTH 32 aBTOMATHU3MpaH 0OMeH Ha HH(OpMAaITsI TOMEex 1y cu. B
pe3ynTar Ha TOBa, OM3HEC aHAJU3BT 3al04Ba C BPEMEEMKO MpeoOpa3yBaHe Ha MHOKECTBO
HECBBp3aHHU (ailyioBe ¢ pasHOOOpa3Ha CTPYKTypa U (HopMaTH, KOETO M3MCKBA 3HAYUTEIICH
YOBEIIKU Pecypc U MOXKeE Jla IMPEJCTaBIIABa 3HAUUTEIHO MPEAU3BUKATEICTBO MPe]l MAJIKHU U
CPeIHU KOMITaHHH.

! loxropanT, Karezapa ,, IHpOPMAILIMOHHH TEXHOJIOTUH W KOMYHUKAIHK ", pakyiTeT ,,[Ipunokna nHGOpMaTHKa 1
craructuka®, YHCC, rp. Coduss, ORCID 0009-0002-5119-8873
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JIOI'BJIHUTETHO MPEIU3BUKATENICTBO CE ABSBA IEPUOAUYHOCTTA B HEOOXOAMMOCTTA OT aHAJIU3U
— C IPUKJIIOYBAHETO HAa OTUETEH MEPUOJI WM BHTPEIIEH OpraHU3allMOHEH eTall, KOMIaHUsITa €
NpUHYJEHa Ja BB3MPOU3BEXKIA LEIHs MPOLeC MO MHTErpals U aHajdu3 Ha JaHHUTE OT
pa3nu4HUTE TUIaT(GOPMH OT caMOTO Havasio. ToBa BOAM 710 MO-TOJISIMO 3a0aBsiHE U — B KpaliHa
CMETKa — UTHOpPHPAHE Ha 4acT OT BakHaTa MHQOpMaLus, KOSTO O MOIJIa Jia ce MpeBbpHE B
JOIIBJIHUTENTHO 3HaHue. Pa30upa ce, mpe3 mocneannute roauau miardopmu karo Microsoft
Power BI, Tableau, Google Data Studio u apyru, KouTo nomarar 3a yJecHsBaHe JOCTbIIA 10
BU3YyaJM3al[ii, KAaTO IMO3BOJISIBAT HA MOTPEOUTENNUTE /a OOEAMHSIBAT JaHHU OT Pa3IUYHU
M3TOYHMIIM U J1a U3TrpaXK1aT AMHaMUYHU Tabjia 3a ynpasieHue. Brnpeku ToBa, eekTuBHOCTTA
Ha TE3M PELIEHUS 3aBUCH B rOJsiMa CTENEH OT MPEIBAPUTEIIHOTO KAYECTBO U CHITIACYBAHOCT
Ha JIaHHHUTE, KaKTO U OT PECypcuTe, KOUTO KOMIIAHUATA MOXKE Ja OTAEIH, 33 TAXHOTO
xapMoHu3upane. [IponechT Ha cBbp3BaHEe, HACTPONKA Ha BPB3KHU, Ch3/IaBaHE HA TUMEHCUH U
OCUTYpSIBaHE Ha aKTyaJIHU JaHHU OOMKHOBEHO M3MCKBA 3HAUUTEIICH PhUYEH TPYA U TEXHUUECKa
excrieptusa. [lo Ta3u npuynHa 1me 0baaT pasrieaHd Bb3MOXKHOCTUTE 32 PA3IUYHU TOIXO0IU
3a aBTOMATH3UPAHO W3BJIMYAHE HAa 3HAHUE OT HEXapMOHU3UPAaHU (PUPMEHU JaHHU, IPH KOUTO
MaIIMHHOTO 00yueHrne MOke J1a 3aeme KirodoBa posst B ETL mporeca.

Kiawo4oBn mosio:keHHsl NMPH aHAJIW3 HAa JAHHH B MAJIKHM W CPeIHH NPpeInpHATHS
Iloozomoeka na oannu. XapMoHu3upanu u HeXapmoHu3upanu OGHHU

B cBoe onpenenenue, uznanuero Gartner (2023) mocTtaBsi aKkLEHT BbpPXY HENpeKbCHaTaTa
MOBTapsieMOCT Ha Mpolieca Mo MpeaBapuTesiHaTa MOJArOTOBKAa Ha JaHHHU. ToBa € cloXHa U
MHOI'OIIIaCTOBA ﬂeﬁHOCT, KOsTO M3HCKBA 3HAYUTCIIHA YOBCIIIKa HaAMECa — U CIICIIUAJIMCTHU II0
JAaHHU, U OM3HEC aHaJIM3aTOpH, KOWUTO Ja JajaT Bb3MOXKHOCT 3a M3BJIMYAaHE HA 3HAHMA 3a
Ou3HEeC HY)KJIUTE Ha opraHu3anusTa. Jlopu npu uU3Mnoyi3BaHETO Ha MOJIEPHU MHCTPYMEHTH 3a
aBTOMaTH3allMsg Ha BU3yaJM3allMMTE, B OCHOBaTa Ha aHajHM3a OcCTaBa pbyHaTra paboTa IO
HOYHCTBAHE U ChITIacyBaHe Ha AaHHHUTE. IMEeHHO TOBa 00ycCiaBs M HyXK/1aTa OT HOBH ITOIXO/IH,
a €IHa Bb3MOKHOCT € MalllIMHHOTO 06yquI/Ie Ja IMoeMe 4acCT OT TC3U 3aJa4u YpEC3 aBTOMATUYIHO
OTKpHBAaHE HAa 3aBUCUMOCTH, aHOMAJIUH U JIUIICH.

B ceBpemenHara muTepaTypa, TEPMHUHBT XapMOHM3UpPaHW JaHHM, harmonized data,
o003Ha4yaBa CBHBKYIMHOCT OT pa3JMYHU TO CMHUCHI JaHHH, KOUTO Ca CHIVIACYBaHU B
,»TEXHUYECKHU ' CMUCBHJI — UMaT €THaKbB (popMmar, CTpyKTypa, CeMaHTHKa. B To3u pen Ha muciuy,
pa3IUYHHUTE M3TOYHUIM Ha WHGOpManus TpsOBa ga MMaT CXOJHA JIOTMKAa HAa OMHCAHHE,
no3BojsiBamia aHanu3 W uHTeprperamus (Inmon, 2005; Kimball and Ross, 2013).
XapMOHHU3aMITa UMa 3a e Ja OCUTYPU B3aMMHA CbBMECTHUMOCT MEXIYy CHCTEMH, TaKa 4e
eHa U ChIlla OM3HEC MPOMEHJIMBA — HAIPUMEpP MPHUXOJ — Ja ObJie pa30OupaHa Mo €IHAKHB
HauuMH B pa3uyHus Ou3Hec KOHTEKCT. B cBos paspaborka ot 2021 ronuna, Hukomait
Hparomupos u Jlroben bosnoB (Dragomirov, Boyanov, 2021) u3cmensar BaxHU
NPEIM3BUKATEIICTBA TIPU aHAIM3a Ha JaHHM OT pa3jMYHd HM3TOYHUIM B cdepara Ha
JIOTUCTHKATa, KaTO IMOAYEpTaBaT BB3MOXKHOCTUTE 33 OrPOMHO KOJMYECTBO MOTEHIUAIHO
3HaHMe. 3a Ja ObJe JOCTUTHATO TO, 00ade, CTOM HEOOXOIMMOCTTa OT YyeIHAKBSIBAHE
(xapMoHHU3anMsl), KOETO C€ U3BBPIIBA B MO-rojisiMa miaTdopMa 3a aHAIU3 Ha TOJIEMU JIaHHHU.
Upes xapMoOHM3alMsI HA TaHHUTE, MOXKE Ja ObJie MOCTUTHATA U ,,KpaifHara 1en” B cdeparta -
ajiekBaTteH aHanu3. Pazbupa ce, OT Apyrara cTpaHa, WM MO-TOYHO — B HAYaJOTO HA BCAKO
HaMEpEeHHUE 3a aHaliu3, CTOAT T.Hap. ,,HexapMoHM3MpaHu aaHHU. Te ca neduHUpaHu KaTo
HECTPYKTYypUPaHH, HECHBIAJANIM WIM YACTHYHO-CHBIAJAINMA CIUHUIM OT WH(POpMAIHs,
KOUTO Ce€ sBSIBAT OCHOBHO TPEAM3BUKATEICTBO TMpe] aBTOMaTH3UpaHaTa o0OpaboTka
(Goodfellow, Bengio and Courville, 2016). Paznuuus Mexay JTaHHUTE YECTO Bb3HUKBAT OIIIE
B CBh3/IaBaHETO HA OTJEITHUTE ,,kbcueTa* nHpopmarusa B ERP cucrtemure, Thit KaTo pazaudHu
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YacTU Ha IUIaT(OpMUTE MOraT Ja M3MOJI3BaT Pa3IYHU YCIOBHOCTU WM (OpPMATH 32 BXOJ-
u3xoJ. Jluncara Ha aBTOMaTH4HA NMPOBEpKA U LHEHTPAIU3UPAHO YIIPABJICHUE HA IbPBUYHUTE
JTAaHHU MOJKE J1a IOBEZIE 10 T.Hap. pa3MUHaBaHe HA 3HaYeHUsATa, semantic drift — B To3u ciyuaii,
OCBEH Y€ JJaHHUTE CTaBaT TPYJHU 3a MHTEPIpETAIs, T€ MOraT J1a JOBEeJaT JO Bb3HUKBAHETO
Ha HeTtouHM u3BoaHu (Ivanova, Iliev, Stoyanov, 2020). B cBoif Tpya 3a HHTEpHET Ha Hellara
(IOT), uerupuma OBArapcku aBTOPU OTOENSI3BAT ChILECTBEHATa HEOOXOAUMOCT OT
XapMOHU3aIUS Ha JAHHUTE KaTO MPeINOoCTaBKa 3a U3rpaKJaHeTO Ha MHTEIPUPAaHU MOJIENH 32
anayms (Zlatev, Georgieva, Todorov, Stoykova, 2022). B chirara pa3zpaboTka ce oTOens3Ba u
Ye JINIICaTa Ha XapMOHU3UPAHU JaHHU B ITOBEUETO OBJIrapCKU KOMIIAHUK MOXe 1a ObJe NpsKa
nocjeAnlia OT UCTOpUYECKaTa 3aBHCUMOCT KbM YHHUBEpPCAJIHHM MHCTpyMeHTH (kato Excel),
KOETO B KOHTEKCTAa Ha HACTOSALIMS JIOKJIAJ € CBIIECTBEHA IMpeyka Mpe] aBTOMaTH3alusaTa
aHaJIM3a Ha KJIIOYOBH MOKa3aTeIn

B cnempammre Wactu Ha Jokiana, me ObAe OOBPHATO BHHUMAHHE HMEHHO Ha HSIKOH
ABTOMATHU3MPAHU MOAXOAM 332 XaPMOHU3ALIUA, TP KOUTO aITOPUTMHU 32 MAITUHHO 00y4YeHUE
MOTaT Ja U3IIBJIHIBAT 3aa49i KaTo:

e ABTOMaTH3MpaHO CPaBHEHHE MMEHATA HAa KOJOHU C PA3IMYHU HAUMEHOBAHUS, T. HAP.
schema matching;

o Pazno3naBaHe u nmpeoOpa3yBaHe HA Pa3IMYHU MEPHU €IMHUIH, Unit conversion;

e Ilpunuceane Ha 3HAUYCHUS KbM JAHHH C JIUTICBAIA CTOMHOCTH, data imputation;

o OrTkpuBaHEe U KOPEKIHsI Ha aHOManH, anomaly correction.

Te3u moaxoau OMxa MOTTH Ja ChKPATAT BPEMETO U PA3XOJIUTE 32 XapMOHU3AIUs HAa JTaHHU U
6uxa Oum 0co0eHO MOJIe3HU 3a MAJIKU U CPEAHU IPEANPUITHS, KaTO MIPEXBBHPJISAT 3HAUUTETHA
9acT OT ,,MUCJIOBHATA* IEWHOCT OT YOBEKa KbM KOMIIOThpHATa cucteMa (Agrawal, 2023).

ChuiecTByBalM pellieHHs U OTPAaHUYEHUS.

Knuenmcku BI u ETL cucmemu ¢ MoOyiu ¢ u3KycmeeH uHmes1exkm

['omsiMa yacT OT MaJKUTE U CpelHU KOMIIAHUHU Beye ca J00pe 3al03HATH € TEKYIUTE PeLICHUS
3a BU3yalM3alys Ha JaHHU Ha ma3apa. OCBeH Ta3u CU OCHOBHA (YHKIUS, MPOIYKTH KAaTo
Power BI u Data Studio mpennarar momor npu csOupane u TpaHchopMmalus Ha JaHHH.
JobGapsiiiku ¢akTa, 4e cTaBa AyMa 3a CPAaBHUTEITHO €BTHHH PEIICHUS C MECeueH aOOHAMEHT
(Software as a service, SaaS mMojen), MaIKHUAT OU3HEC YECTO € ,,M3KYIICH * OT TOBA JIa 3aII0YHE
C HAKOM OT M30poeHuTe pemieHus. Yact oT BB3MOXHOCTHTE Ha moaoOHu BI cuctemu ca
UMEHHO BPB3KUTE C pa3IMYHU U3TOYHUIIM Ha AaHHU — Excel ¢aitnose, n3BinyaHe Ha JaHHU
upe3 API u npyru. OCHOBHOTO IpeaM3BHKATEICTBO, 00aue, OTHOBO CE€ KOPEHHU BHB BBIIPOCA
KaKBO J]a HalpaBH NPEANPUATHETO C JAHHUTE, MPeIu Ja Tu ,,nonane” kpbM Bl mmatdopmara.
Penuna aBTOpu mocousar, 4e Te3u MIaTGoOpMU HE peliaBaT OCHOBHUS MPOOJIEM C KaueCTBOTO
U CbIJIaCyBaHOCTTa Ha JaHHUTE. B cBoe mnpakTuuecko wusciensaHe ot 2021, HAKOIKO
WHAMMCKY YYeHM HW3Ka3BaT Te3aTa, Y€ BBIPEKHU H3KIIOUMTENHATa CH BHU3yaliHa Mo, BI
MHCTPYMEHTHTE OCTAaBaT 3aBUCHMHM OT IPEIBAPUTEIHO 00pabOTeHU M HAJEXKIHU JaHHH, 0e3
KOUTO TEXHHUTE U3BOAM IryosT croiHoCT (Vasudevan, 2021). Ako ce onurame 1a 000puM TOBa
TBBPJCHHUE C HATMYMETO Ha BCE MO-HANpeaHAIN J0biIHeHus (add-ons) ¢ M3KYCTBEH HHTEICKT
B pCIICHUATA HA BOJACUIUTE COPTYEepHH KOMIIAHHUU, LI€ YCTAaHOBUM, Y€ JOPU U JHEC
U3KYCTBEHUSAT HHTENEKT BCE OlLIe MMa HYXJIa OT peAHlla HACOKH M MOTBBPKACHUS OT
noTpeduTens, peau Aa NPUCTHIIN KbM KOHKPETHO AeiicTBue. [lo0aBsiMe U Bb3MOKHOCTTA OT
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JIONTyCKaHe Ha rojisiM Opoil €IHOTHUITHU NMPOIYCKH W aBTOMAaTHU3alUsATa Ha TO3U IMPOLEC ce
OKa3Ba IMMOJAMOMOTHATa, HO HE M NOCTUTHATA, M MPOJBIDKaBa Ja ObJie HAIUIE HEOOXOAUMOCT
OT TACHO HpOCeisBaHE Ha BCEKM acHeKT OT XapMOHM3alMATa OT CTpaHa Ha Ou3Hec
opranuszanusaTa. KazaHo HakpaTko, Makap pelleHusTa 3a OM3HeC aHaJIM3M J]a CTaBaT BCE I0-
MOIIHHM U MHOT'OIUIACTOBH, T€ MPOIbJKABAT Ja ca IOCJIeHa MHCTAHIUs OT aHAJIM3a Ha JaHHU
U ca Hali-II0JIE3HHU MIPU BU3yalu3alusATa Ha Beue o0paboTeHu NaHHU. [lopu u npu Hanuyue Ha
UHCTPYMEHTH C M3KYCTBEH MHTEJIEKT, C€ H3MCKBAa OT MOTPEOUTENs MpeIBapUTENIHO Ja
neduHUpA MI0CTHATA JIOTHKA 331 JAHHHUTE, KOSTO TOW TpsiOBa 1ma pasoupa.

Low-code nnamdghopmu 3a unmezpupane na oannu

ATpECHBHOTO pa3BUTHE Ha OOJaYHUTE TEXHOJOTHU CIIOMOTHA M 32 YTBBP)KIABAaHETO Ha
KoprnopatuBau Tuiatgopmu ot tunl Low-code. ToBa ca codryepHu perieHus 3a yCKOPEHO
pa3zpaboTBaHe M NOJAPHKKA HA MPUIIOKEHUS, M3MOJ3BAIld MHCTPYMEHTH 3a pa3paboTka,
0a3upaHy Ha MOJEJH; T€HEPaTHUBEH HM3KYCTBEH WHTENEKT W MpPEIBapUTENIHO H3TpaJieHH
KaTaJl031 Ha KOMIIOHCHTH 3a IEJIUsl TEXHOJIOTHYCH CTeK Ha mpmiokeHueto (Gartner, 2025).
[Ipumepu 3a nmono6uu mpoayktu ca Talend, Apache NiFi, Airbyte, RapidMiner, kato Te
MPEIOCTABIT Bb3MOKHOCTH 3 ISUI0CTHO Moaenupane Ha ETL nponecu u yecto ce u3nos3Bar
B HAY4YHM U TOJIEMH KOPIOPATUBHHU Cpeau 3a Obp30 MojenupaHe Ha aHainu3u. Low-code u
open-source tatdopmute kato KNIME, RapidMiner u Talend umar 3a men ga ynecHsT
NOTPEOUTENUTE Ype3 BU3YaHU Cpelu 3a MOJAEIHpaHEe Ha MPOLECH M TOTOBH KOHEKTOPH.
Bonpekun ToBa, TAXHOTO €(EKTHBHO H3IOJI3BAaHE HM3UCKBA KOHLENTYaJHO pa3OupaHe Ha
MOJENIUTe Ha JAaHHUTE M OCHOBHM YMEHHUS 3a MHTErpamnus, KOeTO YeCTO HaAXBBbPII
KaranuTeTa Ha Maikute npennpustus (Gartner, 2024; Deloitte, 2022). B To3u cmMucsi, Makap
Jla eTMMUHUPAT HyXJaTa OT MUCaHe Ha KOJ|, Te HEe SJIMMUHHUPAT Hy)XKJaTa OT eKCIepTH3a B
aHanv3a Ha JaHHM W Jorukata Ha ETL mponecure.

Ymnuu ETL pewienun. AI-Enhanced ETL.

C HapacTBaHeTo Ha 00eMHUTE OT JaHHHU U HEOOXOAUMOCTTA OT Obp3 aHAIH3, IIPE3 TOCICIHUTE
TOJIMHA BB3HUKBA HOBO IIOKOJICHHE TexHOsoruH, ompeaensan kato Al-Enhanced ETL
(pasmmpeHn upe3 M3KYCTBEH MHTEJIEKT MpoLecH Mo TpaHchopMmanus Ha aaHHu, Intelligent
Data Preparation Tools). Te nHamansBaT BpeMeTO 3a XOMOTCHU3MpaHE M HWHTETpaIus Ha
dbupmMeHuTe 1aHHU, KaTo MO3BOJISABAT HA OM3HEC TOTPEOUTETUTE /1a H3MOJI3BAT €THOBPEMEHHO
paznmuuHu u3ToYHMIM. OCBEH TOBa, TE€ JaBaT IIAHC HAa KOMIIAHWUTE Ja HIACHTUDUIUpAT
AHOMAJNH, J1a M3CJIeIBAaT U OYepTaBaT MOJETH, J1a MOJOOPAT Ka4eCTBOTO HAa JAHHUTE OT
coute otkputus (Gartner, 2025). TakuBa HHCTPYMEHTH H3I0JI3BAT U3KYCTBEH MHTEICKT U
MallMHHO OOydYeHHe, 3a J1a aBTOMAaTU3UpaT TpaguIUOHHUTE ¢a3u Ha u3BiauuaHe (Extract),
tpanchopmanus (Transform) u 3apexnane (Load) Ha nanHu.

Knacuueckust ETL nporiec paboTu 1o mpeaBapuTeNIHO 3a0a/IeHN IPAaBIIIa — BCEKU M3TOYHUK
Ha JaHHU TpsOBa Ja ObJe omMcaH, BCUYKU IOJIETa — ChIOCTABEHHU, TpaHCHOpMAIUHUTE —
nepUHUpaHU.
Al-Enhanced ETL noGaBs ¢Jioii OT HHTEJIMTEeHTHOCT, IPY KOUTO Tuiardopmara:

e ABTOMAaTHYHO oOmpe/esi U KATeropusMpa JIaHHUTE — OTKPHBA THUIIOBE IIOJIETA,

dbopMaTH 1 3aBUCUMOCTH;
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e OTkpuBa aHOMAJIMH U JIUIICH YpE3 aJITOPUTMH 332 MAIIMHHO OoOyuyeHHe (Hamp. ype3
Isolation Forest, AutoEncoder);

e II3BBpmIBA aBTOMATHYHA HMIMYTAIMs HA JMICBAIlM CTOWHOCTH Ha Oa3ara Ha
BCPOATHOCTHH 3aBUCHUMOCTH;

o Ilpunara TtpaHchopManuM, H3MOI3BAHKKM MOJENTH, OOYYEHH BBPXY NPEIUIIHU
oTiepaluny;

e  OnTHMH3MPA MOC/TeI0BATEIHOCTTA HA 3aJaUuTe.

[To TO3M HayMH cucTemMara HE MPOCTO M3IIBJIHSABA MHCTPYKIMH, a ce camooOydyaBa OT
NPEIUITHE TpaHCPOPMAMKM M TPEIIKW, HAMaJSBAallKM HYy)XKJaTa OT YOBENIKAa Hameca ITpU
noBTopHO M3BIMYaHe Ha JaHHU. AWS Glue DataBrew, Google Cloud Dataprep (Trifacta),
Snowflake Cortex u Databricks AutoML, nanpumep, mpuiarat ememeHTn Ha ML 3a
aBTOMATUYHO MpOoQHIMpaHe, OTKPUBAaHE HA AHOMAJIMHM W TEHEpUpPAHE Ha TPETOPBKH 3a
tpanchopmaruu. Cropen Gartner (2024), ,,ymnume“ ETL uncmpymenmu ce namupam 6v8
@aza na npexo0 om acucmupawa KoM asMOHOMHA A6MOMAMU3AYUsl, KATO IOBEYETO PELICHUS
BCE Olle MpejyiaraT Npernopbkyu, HO HE T'M mpuiarat camoctoarenHo. C apyru nymu, Al-
Enhanced ETL Bce omie He e HambJIHO caMooOydaBalla ce CHCTeMa, HO OeJeXu ImbpBara
CTBIIKa KbM CBH3/IaBAaHETO Ha IMPOIECH, KOUTO aBTOMATHYHO C€ agalTHpaTr MpH MPOMEHHU B
CTPYKTypaTa WU ChAbP/KAaHUETO Ha JTaHHUTE.

Bonpeku Hanmpenbka, IpUiaraHeTo Ha U3KYCTBEH UHTEJIEKT B MPOLIECUTE IO TpaHCHopMaIus
U 3apeXJaHe Ha JaHHU, CPEILA HAKOJIKO IIPEAU3BUKATEIICTBA:

e Heob6xonuMocT OT Beye HATUYHU TOJIEMH 00EMH UCTOPHUECKU JaHHU 32 O0yueHUe Ha
MO/ICIINTE;

e Bb3MoXHM 3aTpyAHEHHS TpU HMHTEPIPETAlUATa HAa aBTOMATUYHO H3BBHPIICHUTE
Tpanchopmaruu (T.Hap. explainability nmpobirem — He e sicHO 3amo ,,;utargopmara
B3MMa KOHKPETHO PEIlIeHHE);

o [loBumenn M3WCKBaHHUS KbM HM3YUCIUTEIHUTE PECYPCH U CUTYPHOCTTA (Makap TO3H
Ka3yc Jia ce pa3peliaBa CpPaBHUTEITHO JIECHO C M3MOJI3BaHETO Ha 00JIa4YHU PECYpCH)

B koHTekcTa Ha MaIKUTE U CPEIHU IPEANPUATHs, TE3U OIPAHUYEHUS YECTO IPABSIT
BHE/IPSIBAHETO UM HEee()EKTUBHO OT (prHAHCOBA IJIe/lHa TOUKa. BeIIpeku ToBa, TEHAECHIUATA €
scHO ouepTaHa — Obaeniero Ha ETL npouecure € B camooOyuyaBaliuTe ce MOAEIH, KOUTO IIe
IIO3BOJIAT aHAJIN3 BbPXY HEXapMOHU3MPAHU JaHHU C MUHMMAaJIHA HAMECA Ha YOBEKA.

Hanpaenust 0030p mmoka3Ba, ye HE3aBUCUMO OT HaIpeabKa B 001acTTa Ha OM3HEC aHaIM3a U
aBTOMATHU3alMATa Ha JAHHWTE, CBINECTBYBAIUTE PEIICHUS OCTAaBaT 3aBUCHMH OT
IpeBapuTe/IHA MMOATOTOBKA U pbyHA Hameca. Jlopu U Hall-MOJIEPHUTE UHCTPYMEHTH, KOUTO
U3I10J13BaT MAIIMHHO O0y4eHue, BCE OlLEe HEe INPUTEKaBaT I'bJIHA aBTOHOMHOCT M HE MOTrar
CaMOCTOSITENTHO Aa 00paboTBaT HEXapMOHU3UPaHU (PUPMEHH JIaHHH B TSAXHATA IbPBOHAYAIIHA
¢dopma. ToBa cb3aaBa peanHa HyXJa OT METOAOJIOIUA, KOATO Ja 00eIMHU MIpeIuMCcTBaTa Ha
ML-6a3upanuTe aaropuTMH C MpakTHYHOCTTA Ha Bl MHCTpyMeHTHTE, KaTO 1O TO3M HAYHH
OCUTYPU €JHOKPAaTHO H3rpaxJaHe M IOCJIE[BAll0 CaMOOOHOBSBAaHE Ha aHajau3a Ipu
NOCTHIIBaHE HAa HOBa MHGopmanus. CrenoBaTeaHo, B ce/iBalllaTa rjiaBa ce npejajiara paMka 3a
aBTOMaTH3allis Ha aHAJIM3a Ha HEXapMOHU3UPaHU (GUPMEHU JaHHU, OCHOBaHA Ha MHTErpaLus
MEXIy aJrOPUTMU 32 MAIIMHHO 00y4YeHHE U nponecuTe Ha kinacuueckus ETL mukb.
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AHaJM3 HA BH3MOKHOCTHTE 32 AaBTOMATH3AIUs MPU XapPMOHU3AIUATA HA TaHHHU 4pe3
MAalIUHHO 00y4YeHue.

Ome mipe3 1959, Aptep JInit Camrobn aeduHEpa MAITUHHOTO O0yYeHUE KaTO HayKa, KOSTO
M3y4aBa ClIOCOOHOCTTa KOMIIOTPUTE J1a c€ 00yuaBaT 3a U3MbIHEHHE Ha 3a/1a4a, 0e3 fa ObaaT
KOHKPETHO MpOrpaMupaHy 3a U3BLPIIBaHETO HA chinata. Cien ToBa, pe3 1986, Tom Muubn
pa3BHUBa CBhBpPEMEHHAaTa ACPUHHUIMS 3a MAaIIMHHO OOy4YeHHe, KaTo s MpeICTaBs Karo
3aBUCHUMOCT MEX]Ty €(EKTUBHOCTTA 3a U3IIbJIHEHHUE Ha ONpeEesieHa 3aja4a, U YBEJINYaBaHETO
Ha OMHUTa, HATPYMaH OT M3MBIHEHHETO Ha chbiiaTa. CHBPEMEHHHUTE aNTOPUTMH MoraT Ja
OTKpHUSAT 3aKOHOMEPHOCTH, TPYNH M OTKJIOHEHWS B JaHHU C HECJHOPOJHA CTPYKTypa U Ja
nonnomarat ETL mpoueca. Taka Hampumep, moaenu Kato k-nearest neighbors (KNN) un
Multiple Imputation by Chained Equations (MICE) ce u3moJi3Bar 3a UMITyTaIusl Ha JIMTICBAIIN
croitHoctn (Azur, 2011), mokaro Isolation Forest m AutoEncoder Neural Networks ca
e(eKTUBHU 3a OTKpHBaHE Ha aHOMaJuM B TabnuyHu naHHU (Sakurada & Yairi, 2014). Te3u
METOJIY TI03BOJISIBAT HA CHCTEMAaTa aBTOMATHYHO J1a IObJIBA, KOPUTHPA U BATUANPA JaHHUTE,
HaMaJIsIBaiiKu BPEeMETO, HEOOXOIMMO 3a TAXHOTO PHUHO MpETJekaane. B KOHTeKcTa Ha MaTKust
U cpelieH OM3HeC MpUiIaraHeTo Ha MAllIMHHO 00y4YeHUE UMa CTPATErnYecKo 3HaUeHue, 3aI10To
npeMaxBa Hy)KJaTa OT JbJI0OOKa TEXHUYECKa eKCIEepTH3a, XapaKTepHa 3a TOJEeMHUTE
opranm3anuu. Kakro mocouBar Gartner (2024), HapacTBaHEeTO Ha O0EMHTE OT IaHHH U
pa3npoOCTpaHEHWETO Ha BH3YaJIHH WHCTPYMEHTH 3a MAIIMHHO OOydYeHHWe Ch3laBaT
BB3MOKHOCTH 32 ,,JIEMOKpaTH3aIMs" Ha aHallu3a — T.€. JOCTHII 10 aBTOMATU3UPAHU (QYHKIIUU
0e3 crienualM3upany MO3HAHUS 10 MporpamMupane. TakuBa TIaThOpMH MOTAT Ja U3BBPIIBAT
schema matching (cplOCTaBsIHE HAa HECHOTBETCTBAIIM KOJOHH), unit normalization
(yemnakBsiBaHe Ha MepHH enuHMIM W (opmatu) u semantic labeling (aBTOMaTHYHO
NPUITKMCBAHE HA 3HaYCHUsI KbM KOJOHHM) Bb3 OCHOBA Ha Beue oOyuenu monenu (Wang, 2022).
Te3n (HyHKIMOHATHOCTH MPEBPBIIAT MAIIMHHOTO OOYYCHHE B ,,MHTEIMTCHTEH MMOCPEITHUK
MEXIy pPa3IMYHUTE HM3TOYHUIM HA WHQPOpPMAIMs W TMO3BOJSBAT MO-OBP30 IOCTUTaHE M0
KOHCUCTEHTHH, TOTOBH 3a aHanu3 AaHHu. OceeH B ETL nporeca, ML anroputmure morar aa
ObJIaT M3MOJI3BAHM U 3a MPOTHO3EH aHAM3 Ha KJIIOYOBU OM3HEC MHAMKATopu. Mojenu KaTto
XGBoost mo3BOJISIBAT MpEJICKa3BaHe HA TEHACHIIMN Ha 0a3aTa Ha UCTOPUYECKH JJAHHHU, KaTo Ce
aJanTupaT aBTOMAaTUYHO KbM CE30HHU KOJICOAHMS U JTUIICBAIIM HAOIIOJCHUS — HEIO, KOETO
TPaJMMOHHUTE CTATUCTUYECKH METOJIU TPYAHO mocturaT. ToBa € 0COOEHO MOJE3HO 3a
KOMIIaHUH, KOMTO HE pa3moJiaraT cbC COOCTBEHU OT/AEIH 3a aHAJIU3, HO Ce HYXKIasT OT Obp3a
U JIOCTBITHA TIPOTHO3A 32 OBACIIU MPOAAKOH, Pa3X0aH WU Ma3apHU PUCKOBE.

[IporiechT Ha XapMOHU3AIMS YpE3 MAMTUHHO 00ydeHre 00eMHIBA HAKOJIKO B3aMMOCBBP3aHU
CTBIIKM, KOUTO MOTaT Jia ce MpujaraT MocjeAoBaTeIHO WU napajienHo. [IbpBarta cTblka e
npogunupare na OanHume, IPU KOETO aJTOPUTMHU 3a KITbCTEpUpaHe U KiIacupukanus (Hamp.
k-means unu decision trees) aBTOMaTHYHO OTKPUBAT CXOJICTBA MEXAY KOJIOHHM C Pa3IUYHU
HAUMEHOBAHHUS M OIpEHeNsIT KakBa € TsAXHATa ceMaHTuka — Hampumep ,,Client 1D,
,»Customer Number* u ,,KiaueHnt* ce pasno3naBar KaTo WACHTH(HUKATOPH HA €AHO M CBHIIO
nousitue. Crex ToBa ce IpwiaraT MOJENU 3a HOPMAAUSUPAHe HA CMOUHOCMU, KOUTO
yenHakBsiBaT (opMaTH U EAMHULHM, KaTo ce o0ydaBaT BbpPXY MNPUMEpPU OT MPEAUIITHU
tparcopmanmu (Abdelaal, 2023). B TperaTta cThIKa ce U3MOI3BAT METOIU 32 UMNYMAYUS U
OomKpusane Ha aHOManuu, MPU KOUTO MAIIMHHOTO OOy4eHHe UASHTU(UIUPA JIUIICBALU WU
HETUINMYHU CTOWHOCTH M TMpE/Jiara BEpOSITHH KOPEKIUU Ha 0a3aTa HA CXOJHU HAOIIOJICHUS
(Azur, 2011). Haxkpas, upe3 self-supervised momxoamw, cuUcCTeMara MOXE Ja H3Tpaxkia
COOCTBEHU TpejAcTaBsSiHUS Ha naHHUTE (embeddings), KOWTO yIECHSBAT TOCIEABAILN
CHIIOCTaBSHUS MEXKIY Pa3IUYHA U3TOYHUIIM, TOPU KOTaTO UMEHATa U (OPMHUTE Ha KOJIOHUTE
ca HambBJIHO pa3inudHu. [1o TO3W HAYMH XapMOHM3AIMATA MpecTaBa Ja ObJe U3ISUIO PhUCH
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IIPOLIEC M C€ MPEBpbIAa B HENPEKBCHAT LUKBI HA CaMOYCHbBBPILICHCTBAHE, IPU KOWTO
MOJICJINTE NOCTENEHHO ,,Hay4aBaT" CTPyKTypaTa Ha KOPIOPAaTHBHUTE AHHU W S MpUjarat
aBTOMAaTUYHO IIPYU HOBU U3TOYHUILIN.

3akjaueHue

B epara nHa HapactBamm oOemH OT HH(OpMAIUS MAIKUTE W CPEIHHUTE NPEANIPHITHS Ca
U3NPaBEHU IMpeJ NapajoKC — pasnoyiaraT ¢ IOBE4YE€ JAaHHM OT BCSAKOra, HO TPYJHO T'H
npeBphIIaT B 3HaHUE. JIurcara Ha XapMOHHU3UPAHH N3TOYHHIIH, Pa3HOOOpa3neTo ot hopmaru
U OTPaHUYEHUTE PECYPCH 3a MOAAPHKKA Ha ciokHU UT pemienust npaBsT TpagulMOHHUTE
MOJXOY 32 aHAINU3 Hee(PEKTUBHU. B TO3M KOHTEKCT MallIMHHOTO 00y4YeHHE Mpeasiara Bce 1o-
pealMcTUYHA ¥ I'bBKaBa aJiTepHaTnuBa. B npuponara Ha ML e na oTkprBa 3aKOHOMEPHOCTH, J1a
IION'bJIBA JIMIICH M /14 YEIHAKBSBA PAa3sHOPOIAHHU CTPYKTYPH, KaTO Taka 3HAYMUTEIHA 4acT OT
pbuHaTa paboTa 110 NOAroTOBKA U MHTEPIIPETALHs Ha TaHHUTE MOKe Ja oTnaaHe. Hactosmust
JOKJIaJl pasriiefa KOHIENUIUATA 32 U3MOJI3BAaHE Ha aIrOPUTMH 33 MAlIMHHO OOydeHHe Ipu
aHaliM3a Ha HEeXapMOHM3MpaHM (UPMEHU JaHHM, KaToO oOd4epTa BB3MOKHOCTUTE 32
aBTOMAaTH3AallMsl Ha KJIIOYOBHU €TaIu OT Ipoleca — NpopuiinpaHe, HOpMalIu3upaHe, UMITy Talus
U OTKpUBaHe Ha aHoMaluu. IIpeAcraBeHUAT TEOpPETHYEH MOAECHI JEMOHCTPHUpA, Ye
MHTETpalusaTa Mex1y cbiectByBamute Bl unctpymentu u ML-6a3upanu aaroputMu Moxe
Jla U3rpajid €MHEH U caMOOOHOBSIBAILl C€ AaHATUTHYEH IIMKbBJI, KOMTO ChKpalllaBa BPEMETO 3a
aHaJIM3 U MTOBUILIABA HAJICKJTHOCTTA HA Pe3yJITaTUTE. Taka MAJIKUTE U CPEJHUTE IPEANPUATHS
Morar J1a M3I0J13BaT MPeIMMCTBATa Ha U3KYCTBEHUS MHTEJIEKT 0€3 He00X0ANMOCT OT MaladHa
UT undpactpykTypa Uiu CEpuo3HU NPOrpaMHHU YMEHHUS.

B mo-mmpok miuaH MammHHOTO OOyuYeHHUE ce ABsiBa HE MPOCTO TEXHOJIOTMYHA WHOBAIMS, a
METOJIOJIOTUYEH MOCT MEXAY JaHHUTE U OU3HeC 3HaHUETO. To MO3BOJIsBA HA OpraHU3aLUUTE
Jla TPEMUHAT OT €JHOKPATEeH, PhbYHO HU3BBPIIBAH aHAIM3 KbM HENPEKbCHAT MIpOLEeC Ha
CaMOYCHBBPIICHCTBAHE, IMPU KOMTO BCsika HOBa MH(pOpMalus aBTOMATUYHO IOA0OpsBa
TOYHOCTTA Ha cie/Balara. ToBa mocTaBsi OCHOBATA 3a CJIEBAIIU U3CJIEIBAaHUS, HACOUYEHU KbM
IpakTHYeCKa peanu3alys Ha IpeljioKeHaTa paMKa M KbM pa3paboTBaHE Ha JOCTBIIHH,
aIaNTUBHM PEIICHUS 32 aHAllM3 W MPOTHO3WMpaAHE HAa JaHHU B peayiHaTta OM3HEC cpeaa Ha
MaJIKUTE U CPEeIHU IPEIIPUITHS.
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Hueumannume 6auznayu — GUPMYAIHU NPeOCMABAHUs HA Qu3UYecKU CUCMeMU, KOoumo ce
aKmyanu3upam HenpeKbCHAmo ¢ Peaiti OaHHU — Ce NPesPbUAm 8 MPAaHCHOPMUPAUA MEXHONO2US 8
30paseonasgaremo. Upes unmeepayus Ha Gu3UOLOcUYHU MOOETU, MEOUYUHCKU OAHHU U UHpOpMayus
3a nayueHmu 8 pearHo peme, OucUMAIHume OIUHAYU NO36OJAGAM CUMYIAYUU, NPOSHOIUPAHE U
onmumMu3ayusl Ha 30pAGHU CbCMOAHUS U pe3yaimamu om aedenuemo. B cmamusma ce pasenesicoam
aApXUMeKmypama, UHmMmezpayusima Ha OaHHU, POJISIMA HA UKYCINGEHUsL UHMENeKm, emuYHume U npasHu
acnekmu, Kakmo u 6voewume meHOeHyUU.

Abstract

Digital twins-virtual representations of physical systems continuously updated with real-world data-
are emerging as a transformative technology in healthcare. By integrating physiological models,
medical data, and real-time patient information, digital twins enable simulation, prediction, and
optimization of individual health states and treatment outcomes. This paper explores the concept and
architecture of digital twins in medicine, focusing on data integration, modeling techniques, and the
role of artificial intelligence in maintaining accurate and adaptive simulations. Ethical and privacy
challenges are also discussed, along with the potential of digital twin ecosystems for clinical research,
preventive medicine, and personalized treatment planning. The study concludes that digital twins
represent a paradigm shift from reactive to proactive healthcare, driven by data, computation, and
intelligent modeling.

Keywords: Digital Twin, Healthcare, Artificial Intelligence, Data Integration, Simulation
JEL: 110, 033, C88
Introduction

Healthcare systems are increasingly data-intensive, with electronic health records (EHRs), imaging
archives, laboratory information systems, and connected medical devices generating high-velocity,
high-volume streams of heterogeneous information. Yet clinical decision-making remains largely
reactive-responding to events after they occur rather than anticipating and preventing them. Digital
twins (DTs) propose an alternative paradigm: continuously updated computational representations that
mirror the evolving state of a patient, organ, or clinical process. These representations enable
simulation, prediction, and optimization, thereby supporting proactive, personalized care.

While DTs originated in manufacturing and aerospace, where they are used to monitor equipment,
optimize maintenance, and enhance safety, their translation to healthcare introduces unique challenges.
Biological systems are nonlinear, multi-scale, and subject to substantial inter-individual variability;
moreover, healthcare data are fragmented across institutional, regulatory, and technical boundaries.
This paper analyzes the foundational components needed to realize healthcare DTs, synthesizes
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implementation patterns, and outlines the policy and ethical safeguards that must accompany
deployment.

The contribution of this work is threefold. First, it proposes a clear conceptual architecture for healthcare
digital twins that integrates data pipelines, computational models, and intelligent services. Second, it
identifies data and algorithmic requirements for multi-scale modeling and continuous learning. Third,
it discusses implementation barriers and governance mechanisms necessary to ensure safety, privacy,
and equity. The analysis is scoped to clinical and operational use-cases and focuses on practical
pathways from pilot to scale.

Concept and Architecture of Digital Twins

A healthcare digital twin can be conceptualized as a layered system that couples a physical entity (the
patient or clinical process) with a virtual entity maintained by data-driven and mechanistic models. The
coupling is bi-directional: telemetry, measurements, and clinical events update the virtual state, while
simulated trajectories and counterfactuals inform decisions in the physical domain. Four architectural
layers are commonly distinguished: the physical layer, the data acquisition and integration layer, the
modeling and simulation layer, and the intelligence and interaction layer.

The physical layer encompasses sensors and devices (bedside monitors, implantables, wearables), as
well as clinical workflows that produce discrete observations (laboratory results, imaging, clinician
notes). The integration layer standardizes inputs using interoperability profiles (e.g., HL7 FHIR
resources for clinical data and DICOM objects for imaging) and performs data quality management,
identity resolution, and semantic harmonization. Data are persisted in secure repositories with auditable
access control. Streaming pipelines enable near real-time ingestion for time-sensitive monitoring tasks.

The modeling and simulation layer combines mechanistic physiology (e.g., compartmental or finite-
element models) with data-driven components (e.g., state-space models, recurrent neural networks) to
form hybrid digital representations. Model calibration uses patient-specific parameters inferred from
historical and current data. The intelligence and interaction layer exposes services-risk scoring, anomaly
detection, what-if simulations-through decision-support interfaces. Importantly, this layer maintains
explainability artifacts (saliency maps, feature attributions, uncertainty estimates) to support clinical
validation and trust.

Data Integration and Multi-Scale Modeling

Constructing clinically useful digital twins requires reconciling heterogeneous data with varying
cadence, fidelity, and semantics. Time-aligned integration is essential: physiological sensor streams
(millisecond to minute resolution) must be synchronized with episodic EHR updates and periodic
imaging. Robust timestamping, clock synchronization, and data versioning are necessary to reconstruct
a faithful longitudinal state. Missingness patterns-common in routine care-should be modeled explicitly
using probabilistic frameworks rather than imputed naively.

From a representational standpoint, graph-based data structures are advantageous. Patients, encounters,
observations, and interventions can be modeled as typed nodes and edges, allowing the twin to capture
temporal dependencies and causal pathways. Graph neural networks (GNNs) extend this representation
with learnable message passing, supporting individualized predictions. At the same time, mechanistic
models encode biophysical constraints that stabilize learning and improve extrapolation.
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Multi-scale modeling links molecular-level dynamics (e.g., pharmacokinetics/pharmacodynamics),
tissue or organ-level behavior (e.g., electrophysiology), and system-level responses (e.g.,
hemodynamics, metabolism). Coupling across scales can be achieved through surrogate models-
reduced-order approximations trained on high-fidelity simulations-that provide tractable components
for real-time use. Bayesian calibration harmonizes priors from population studies with patient-specific
data to update parameter distributions and quantify uncertainty.

Interoperability remains a practical bottleneck. Adoption of open standards such as HL7 FHIR for
resources (Patient, Observation, MedicationStatement), DICOM for imaging, and OMOP CDM for
observational research enables reproducible pipelines and cross-institution validation. Privacy-
preserving computation-federated learning, secure enclaves, and differential privacy-allows multi-
center modeling without centralizing sensitive data.

Artificial Intelligence and Simulation

Al augments digital twins along three axes: perception, prediction, and control. Perception algorithms
transform raw signals into semantically rich features-arrhythmia detection from ECG, motion artifacts
from accelerometers, phenotype extraction from clinical notes using natural language processing
(NLP). Prediction models estimate risk trajectories, treatment response, and counterfactual outcomes
under alternative interventions. Control leverages reinforcement learning and model-predictive control
to recommend actions subject to safety constraints.

A critical requirement is continual learning. As clinical practice evolves and populations shift, static
models decay. Online learning paradigms-bounded by safeguards such as shadow deployment, drift
detection, and human-in-the-loop review-enable twins to adapt without compromising safety.
Uncertainty quantification (e.g., ensembles, Bayesian neural networks) is essential for calibrated
decision-making, with thresholds and alerts tuned to clinical utility rather than raw accuracy metrics.

Explainability must align with the task. Clinicians often prefer concise, mechanistically plausible
rationales over opaque saliency maps. Hybrid twins offer a practical route: they fuse mechanistic
structures-where cause—effect relations are explicit-with machine-learned residuals that capture
idiosyncratic patterns. This design yields interpretable outputs while maintaining predictive
performance.

Practical Applications and Case Studies

Patient monitoring twins integrate bedside telemetry and wearable data to detect early physiological
deterioration in general wards. By modeling baseline variability and individual set points, the twin
suppresses false alarms and elevates clinically meaningful deviations. In perioperative care, twin-
guided hemodynamic simulations inform fluid management strategies tailored to patient-specific
cardiovascular dynamics.

In chronic disease management, long-term twins synthesize medication adherence, activity profiles, and
lab trends to anticipate exacerbations and recommend adjustments. Hospital operations benefit from
process twins that simulate patient flow and resource allocation, enabling proactive staffing and bed
management during demand surges. Pharmaceutical R&D explores cohort-level twins-population
models calibrated to trial data-to optimize protocol design and identify responders.

Early industrial deployments demonstrate feasibility: vendors have piloted DT-enabled monitoring
platforms that integrate EHR streams with telemetry for real-time risk stratification, while academic—
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industry consortia have produced high-fidelity organ models (e.g., cardiac electrophysiology) validated
against clinical outcomes. Although many pilots remain pre-market, they provide a template for
translating DTs from research to clinical practice.

Implementation Barriers and Policy Perspectives

Scaling digital twins beyond pilots faces organizational, technical, and regulatory barriers. Data
custodianship is fragmented; hospitals, device manufacturers, and software vendors maintain siloed
systems with divergent incentives. Robust data-sharing agreements and standardized APIs are
prerequisites for end-to-end integration. Economically, sustainable business models must demonstrate
value through reduced adverse events, shorter length of stay, or optimized resource utilization.

From a safety standpoint, DTs implicate software as a medical device (SaMD) regulations. Lifecycle
management requires documented verification and validation, real-world performance monitoring, and
post-market surveillance. Change control for continuously learning systems must be formalized:
updates should pass through staged evaluation with rollback capability and audit trails. Clinical
governance needs clear delineation of responsibility between decision-support recommendations and
clinician judgment.

Equity considerations demand rigorous bias assessment and inclusivity in training data. Federated
studies should ensure representation across demographic groups and care settings to avoid performance
gaps. Policymakers can encourage safe innovation through regulatory sandboxes, reference
implementations, and public datasets curated to benchmark fairness, robustness, and privacy-preserving
efficacy.

Future Trends and Challenges

Three technical trends will shape the next decade of healthcare DTs. First, high-performance and cloud—
edge hybrid computing will enable real-time multiscale simulations at the point of care. Second,
standardized provenance and model cards will make DT components composable and auditable,
supporting reuse across institutions. Third, privacy-enhancing technologies-federated analytics with
secure aggregation, homomorphic encryption for selected operations-will allow richer collaboration
without exposing raw data.

On the methodological front, digital physiology libraries will expand, providing validated mechanistic
building blocks (e.g., circulatory models, pulmonary mechanics) that can be parameterized for
individuals. Surrogate modeling and physics-informed neural networks will accelerate complex
simulations. Human factors engineering will gain prominence: DT interfaces must integrate seamlessly
into clinical workflows, minimize alert fatigue, and present recommendations with appropriate context
and uncertainty.

A realistic trajectory is progressive deployment: start with narrow, high-value tasks (e.g., deterioration
detection on a specific ward), establish data and governance foundations, and iteratively broaden scope.
Success metrics should extend beyond AUC to encompass calibration, clinical impact, equity, and cost-
effectiveness. Ultimately, DTs can help shift health systems from episodic care to continuous,
preventive, and personalized management.

Conclusion

Digital twins offer a coherent framework that unifies data integration, modeling, and Al-driven decision
support for personalized and proactive healthcare. By mirroring patient states and simulating
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interventions, DTs can improve timeliness of care, reduce avoidable harm, and optimize resource use.

However, realizing this potential requires rigorous engineering, careful governance, and sustained

collaboration across clinical, technical, and policy domains.

This paper articulated a reference architecture, clarified data and modeling requirements, and examined
practical applications alongside barriers to scale. Future work should prioritize prospective evaluations

in diverse health systems, transparent reporting of real-world performance, and open, standards-based

ecosystems that enable reproducibility and trust.
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B Ooknaoa ce pazenesxcoam aneopummume, OGHHUME U UHIICEHEPHUME NPeOU3BUKAMeNIcmsea npu
npunazawemo Ha uzkycmeer unmenekm (HMU) e meduyunckama ouaenocmuxa. Ilpeocmass ce
CMpYKmMypupan npeeneo Ha munogeme MeOUYUHCKU OAHHU (0OpasHu, Mekcmosu, PU3UOIOSUUHU),
MoOenume 34 MAUWUHHO U ObIOOKO 00yueHue, HCUSHEHUs YUKbA Ha pazpabomeane Ha Al cucmemu u
MempuKkume 3a OyeHKda. AHanusupanu ca emuynume, NpAGHUME U OP2AHUSAYUOHHUME ACHeKmU
(GDPR, npospaunocm, npucmpacmus), Kakmo u NpaKxmuyecku npensmcmeus npu eHeopseaue 8
KauHuuHa cpeoa. Llenma e da ce popmynupam mexuuyecku NPUHYURU 34 HAOEHCOHU, 0OSACHUMU U
bezonacnu Al cucmemu, koumo noonomazam ouazHocmuxkama, 6e3 0a 3aMeHAMm KIUHUYUCMA.

Abstract

Artificial intelligence (Al) is reshaping medical diagnostics by transforming heterogeneous data-
imaging, clinical text, and physiological signals-into actionable predictions that support clinicians.
This paper surveys core algorithmic approaches (supervised learning, deep learning, self-supervised
and foundation models), data management requirements, and the development lifecycle for diagnostic
Al systems. We emphasize validation methodologies, calibration and generalization across sites, as
well as workflow integration and human-in-the-loop oversight. Ethical, legal, and organizational
challenges are discussed with reference to GDPR, transparency, bias, and accountability. The paper
distills engineering principles for building reliable, explainable, and safe Al tools that augment, rather
than replace, clinical expertise.

Keywords: Medical diagnostics, Artificial intelligence, Machine learning, Medical imaging, Model
validation

JEL: 110, 033, C88
Introduction

Medical diagnostics relies on interpreting complex evidence under uncertainty-radiology images,
laboratory values, clinical narratives, and vital-sign trajectories. Over the past decade, advances in
machine learning (ML) and deep learning (DL) have enabled algorithms to detect patterns that are
difficult for humans to perceive, especially in high-dimensional imaging and time-series data. Despite
rapid progress in research benchmarks, translating Al into trustworthy clinical tools requires careful
engineering, rigorous validation, and governance. This paper presents a practice-oriented synthesis for
readers with an informatics background.

We structure the discussion around five pillars: (i) data types and pipelines; (ii) algorithmic methods
for perception and prediction; (iii) development lifecycle and evaluation; (iv) workflow integration and
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human oversight; and (v) ethics, regulation, and deployment barriers. The scope is diagnostic support;
we deliberately avoid therapeutic recommendations or clinical management guidance.

Medical Data for Diagnostic Al

Diagnostic Al consumes heterogeneous data. Imaging modalities-X-ray, CT, MRI, ultrasound, digital
pathology-provide high-dimensional visual inputs with varying resolution, noise characteristics, and
acquisition protocols. Textual data from electronic health records (EHRs)-problem lists, radiology
reports, discharge summaries-capture clinical context but are unstructured and institution-specific.
Physiological signals (ECG, PPG, EEG, respiratory impedance) combine high temporal resolution with
device-dependent artifacts.

Data governance and quality are decisive. Label provenance should be explicit: image-level labels
derived from expert reports, region-level annotations for localization tasks, and patient-level outcomes
for prognostic models. Weak supervision (report-derived labels) scales annotation but introduces noise;
consensus reading and adjudication reduce bias. Data splitting must be patient-wise and time-aware to
prevent leakage. Cross-site external validation is essential to estimate generalization under domain shift.

Interoperability standards facilitate robust pipelines: DICOM for imaging objects and metadata; HL7
FHIR resources for problems, observations, procedures; and controlled vocabularies such as SNOMED
CT and LOINC. Privacy-preserving collaboration-federated learning and secure aggregation-enables
multi-center models without centralizing sensitive data.

Algorithms for Diagnostic Tasks

Supervised learning remains the workhorse for classification, detection, and segmentation.
Convolutional neural networks (CNNs) dominate image tasks, while transformers and hybrid
CNN-transformer architectures increasingly match or surpass CNN baselines. For text,
transformer-based language models fine-tuned on clinical corpora perform named-entity recognition,
report generation, and entailment tasks. For signals, temporal CNNs and recurrent architectures model
rhythm and morphology.

Self-supervised learning (SSL) and foundation models mitigate label scarcity by pretraining on large
unlabeled datasets, then fine-tuning for specific tasks. Multi-modal models combine images, text
reports, and tabular context to improve discrimination and reduce spurious correlations. Calibration
techniques (temperature scaling, isotonic regression) convert raw scores into well-calibrated
probabilities suitable for decision thresholds.

Interpretability is task-dependent. Saliency and attribution maps (Grad-CAM, integrated gradients)
provide visual rationales in imaging; prototype-based networks and concept bottlenecks offer
human-interpretable intermediate spaces. Nonetheless, explanation artifacts must be validated, as
misleading heatmaps can arise from confounders.

Development Lifecycle and Evaluation

A disciplined lifecycle spans problem definition, data curation, model development, validation, and
post-deployment monitoring. Problem statements should specify intended use, target population, input
constraints, and acceptable trade-offs between sensitivity and specificity. Dataset documentation (data
sheets, model cards) records provenance, inclusion criteria, pre-processing, and known limitations.
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Evaluation must go beyond internal cross-validation. Hold-out test sets from the same site estimate
in-distribution performance; external validation on geographically or temporally distinct cohorts probes
robustness. Metrics should align with clinical utility: area under the ROC curve (AUC) is insufficient
alone; sensitivity at fixed specificity, positive and negative predictive values at plausible prevalence,
decision curve analysis, and calibration error (ECE) are critical. For detection/segmentation, mean
average precision and Dice/F1 scores are standard.

Uncertainty quantification and safety are integral. Techniques include deep ensembles, Monte-Carlo
dropout, and conformal prediction to bound error rates. Dataset shift monitoring and periodic
re-calibration maintain reliability as practice changes. Human-in-the-loop review policies define when
and how clinicians can override or seek additional data.

Workflow Integration and Human Oversight

Embedding Al into clinical workflows requires interoperability with existing systems (PACS/RIS,
EHR) and careful human factors design. Alerting and worklist triage should prioritize actionable
findings without inducing alarm fatigue. User interfaces must present concise rationales, uncertainty
indicators, and links to source data for rapid verification.

Prospective evaluations-silent mode shadow deployment, randomized workflow studies, and
stepped-wedge designs-quantify operational impact on turnaround time, recall rates, and downstream
testing. Governance boards should oversee updates, monitor performance across subgroups, and ensure
traceable audit logs. Importantly, Al outputs are decision support; final judgments remain with
clinicians.

Ethical, Legal, and Regulatory Considerations

Diagnostic Al engages sensitive personal data, triggering obligations under GDPR for lawful basis, data
minimization, purpose limitation, and data-subject rights. De-identification and pseudonymization
reduce risk but do not eliminate re-identification concerns with rich imaging and text. Transparency
requirements imply documenting data use and model behavior.

Fairness requires systematic subgroup analysis by sex, age, ethnicity, and scanner/site characteristics.
When disparities appear, mitigation strategies include re-sampling, re-weighting, domain adaptation,
and targeted fine-tuning. Explainability should be fit-for-purpose-sufficient for clinician understanding
without implying unwarranted certainty.

Regulatory pathways classify many diagnostic Al tools as Software as a Medical Device (SaMD).
Verification and validation, post-market surveillance, change control for learning systems, and
real-world performance monitoring are essential elements of compliant lifecycle management.

Future Directions

Research is converging on multi-modal, self-supervised, and foundation models that transfer across
tasks and institutions with minimal labeled data. Federated learning with secure aggregation will enable
cross-hospital collaboration while preserving privacy. Advances in uncertainty estimation and causal
representation learning promise better generalization and more reliable decision support.

Operationally, the most sustainable deployments target narrow, high-impact tasks-standardized image
quality checks, structured report extraction, or risk triage for defined populations. Success depends on
clear intended use, transparent reporting, and continuous monitoring, not solely on benchmark accuracy.
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Conclusion

Al for medical diagnostics holds significant promise when engineered and governed rigorously. This

paper synthesized data pipelines, algorithmic methods, evaluation practices, and deployment

considerations with an emphasis on safety, calibration, and human oversight. Properly designed Al

systems can enhance diagnostic accuracy and efficiency while respecting privacy, fairness, and
accountability.

For practitioners with an informatics background, the path to impactful diagnostic Al lies in disciplined

problem definition, high-quality data engineering, robust validation, and thoughtful workflow

integration. These principles form the foundation for translating research into reliable clinical decision
support.
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METOJOJIOT'NYHHA TOAXOAU B MYJITUMOIAJTHUA
CEHTUMEHT AHAJIN3

Methodological Approaches in Multimodal Sentiment Analysis

Cranumupa Mopnanosa!
e-mail: syordanova@unwe. bgl

AOcTpakT

Mynmumooannuam CeHmuMeHm aHaIu3 ce Ymevbpocodasa KAmo u3cied08amencka o0aacm, Kosmo
obxsawa obpabomrkama Ha ecmecmeen e3ux, KOMNIOMbPHOMO 3peHue u obpabomkama Ha pey. 3a
Ppaznuxa om mpaouyuoHHUme nooxoou, KOUmo pasuumanm eOUHCMEeHo Ha MeKCH, MYImumMoOaiHume
NnOO0X00U UHMEZSPUPA XeMePOSeHHU UMOYHUYU HA UHDOPMAYUs KAMO e3UK, GU3YATHU CUSHAU U
ayouo xapakxmepucmuku, 3a 0a6ce YI06U CIONCHOCIMMA HA YO8eUKUMe eMoyuu u MHeHus. Joknadvm
npedcmass npe2ied HA HAOOPU OM OAHHU 30 MYIMUMOOATIHUS CEHMUMEHM AHATU3 U U36excOd
MemOOON02UYHY APXUMEKMYPHU NOOX00U, U3NOA36AHU 6 anaiusa. B Odoxnadem ce obcwocoam
8adICHUME NPeOU3BUKAMENCMEA KAMO CUHXPOHUZAUUAMA MeHcOy MOOATHOCmUme, OUCOAIAHCHM 8
OaHHUME U 3A8UCUMOCIMMA OMm KoHmeKkcma. Joknadsm uma 3a yen 0a 00npuHece 3a pazeumuemo Ha
VCMOUYUBU, Mawabupyemu U KOHMEKCMHO OCb3HAMU MOOeIU 3d NPUNLOJICEHUe 8 PedHU cpedu Ha
CEHMUMEHN AHATU3.

Abstract

Multimodal sentiment analysis is a research area that encompasses natural language processing,
computer vision, and speech processing. Unlike traditional approaches that rely solely on text,
multimodal methods integrate heterogeneous sources of information such as language, visual, and
audio features to capture the complexity of human emotions and opinions. The paper presents popular
datasets and methodological approaches used in the multimodal sentiment analysis architecture.
Challenges such as synchronization between modalities, data imbalances, and contextual dependency
are discussed. The paper aims to contribute to the development of more sustainable, scalable, and
context-aware models for application in real-world sentiment analytics environments.

KiawuoBu nymu: multimodal sentiment analysis, NLP, aspect-based sentiment analysis

BbBenenune

CeHTHMEHT aHAIM3BT € 3a7ada B obpaboTkara Ha ectectBeH e3uk (HJIII), kosaro mMma 3a 1em ma ce
U3BJIEKAT YOBEIIKUTE EMOIMHA M MHEHHS B KOMYHUKAIMATA OT TEKCTOBU M3TOYHHIIA KaTO OT3UBH 32
MPOJYKTH W ITyOJUKAIMK B COIMAIHUTE Meauu. Thi KaTo OOIIyBaHETO MEXIY XopaTa € CIIOXKEH U
JUHAMHYEH TPOIEC, KOUTO ChueTaBa BepOAJHM M HEBEpOAIHU 3HAIM, TPAJAWIIMOHHUTE CHCTEMU 3a
CCHTUMEHT aHaJli3, H3II0JI3BaiKN CaMO TEKCTOBH M3TOYHHMIIM, YECTO HE YCIISIBAT JIa YIIOBIT HIOAHCUTE
Ha eMOIMHTE, KOUTO ce M3pa3siBaT B OOIIyBaHETO uUpe3 B3aMMOJACHCTBHE HA €3MKOBO ChABPIKaHHE,
WHTOHAIIMS HA peura M u3paxkeHus Ha Jymneto [1]. Tesu orpaHwueHUS HEU3MEHHO BOJIAT [0
HEOO0XOJIMMOCTTA OT Pa3BUTHE HA MYJITHMOJIAHUS CCHTUMEHT aHAJIN3, KOWTO MMa 3a e J1a MHTEerpupa
cyOekTHBHATa MH(OpMAIHS OT pPa3IMYHUTE W3TOYHHIIM KATO TEKCT, Pa3rOBOPH M BHUJICOKIIUIIOBE.
W3TouHUIIMTE HA KOMYHHKAIMsI ca OOraTH Ha TEKCTOBH, ayJUO M BU3YAIHH JaHHU U TPEAOCTABAT
BB3MOXHOCT 32 TIPABUJIHO OTPE/ICIISIHE U M3BIIMYAHE HA MHEHHATA (1yBCTBA M EMOIIUH), U3PA3CHU OT
Xopara 3a 00CKTH M TeXHHTE XapakTepucTuku. CIIOKHOCTTa Ha MyJITHMOJATHUS CCHTHMEHT aHAN3
MPOU3TUYAa OT HEOOXOAMMOCTTa HE CaMO Ja C€ HJICHTH(QUIMPAT KOHKPETHH OOCKTH WIIH
XapaKTePUCTUKH (aCIIEKTH) B ChIIbPIKAHUETO, HO U TOYHO Ja C€ OMPEICSIIAT HACTPOSHUSITA U MHCHUSTA,

' T'n. ac. 1-p kM kareapa UTK, YHCC, email: syordanova@unwe.bg
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CBBP3aHU C BCEKU OT TsX, KATO C€ U3IO0JI3BAT KOHTEKCTYaJIHHU 3HAIU OT TEKCTOBA, BU3yallHa U ayJU0
nHpOpMaLus, KaKTO U JIa c€ IOCTUTHE TOYHO pa30HpaHe B HIOAHCUTE HAa HACTPOCHUITA U MHCHHATA,
OCUTYpSIBalKM ISUIOCTEH TIOTJIE[ BBPXY YOBEIIKaTa KOMyHHKanus. EQeKTHBHOTO W3BIMYaHE Ha
HAaCTPOCHMATA U MHEHMATA 4Ype3 MYJNTHMOJAIEH CEHTHMMEH aHalu3 3aBHCH 10 IOJAMa CTENEH OT
BHCOKOKA4eCTBEHH, aHOTUPAHH MYJTHUMOJATHM HaOOpH OT JaHHHW, Karo oOpadoTKaTa MM IOCTaBs
NpEAN3BUKATEICTBA MpPe] CHOCOOHOCTTa Ha M3KYCTBCHHS HMHTEIEKT Ja WHTEPIPETUPa YOBEIIKa
KOMYHUKAIIHSL.

JloxiaabT uMa 3a TIel /1a MPeICTaBH METOOIOTHIHUTE TIOXOAHN B MyJITUMOJAITHUS CEHTUMEHT aHAJIH3
OT TJeHAa TOYKA Ha 3aJa4dTe B HW3BIMYAHETO HAa HACTPOCHUS W MHEHUS OT Pa3IUYHH THUIIOBE
U3TOYHUIM. B moKnana ce u3cienBaT XapakTEPUCTUKUTE Ha HEOOXOIUMUTE JaHHU U U3MCKBAHUATA
KBbM TSX, KaTo Ce TMOoJ4epTaBa 3HAYCHHWETO Ha IMpolleca HAa aHOTHPAaHE Ha JaHHU U MOCTUTAHETO Ha
MIPEICTaBUTEIHOCT, KOJMYECTBO M Ka4ecTBO Ha naHHUTE. lIpencraBeHa e moruvecka apXuTekTypa Ha
MYJITUMOJATHHSI CEHTHUMEHT aHajlu3, W3CICABAHU Ca METOMOJIOTMUYHU PAMKH 332 MYJITHMOJAJICH
CEHTHMEHT aHalli3 W Ca W3BEICHW NPEIN3BUKATEIICTBA, CBBP3aHU CHC CHHXPOHM3ANHUATA MEXKITY
MOJAIHOCTHATE, AucOajaHca B JaHHUTE, 3aBUCHUMOCTTa OT KOHTEKCTa M H3HCKBAaHUATA KbM
H3YHUCIIUTEIIHATA €(PEKTUBHOCT.

MyJITHMO}JaJIeH CEHTHUMEHT aHaJIM3

TpaguIMOHHUAT MOAXOM 3a CEHTUMEHT aHalu3, KOMTO MMa 3a Led A3 U3BINYa MHEHHE OT TEKCTOB
W3TOYHUK, KIACU(PHUIMPa MHEHHETO HAa TPU Pa3IMYHU HUBA — OOKYMEHM, U3peueHue U Acnexkm Ha
obexma. 3a paziWKa OT CEHTUMEHT aHaln3a, KOUTO MOXe Ja KiIacuQUIMpa IUT JOKYMEHT HIIH
H3pEYEHHUE KaTo MOJIOKUTEITHO, OTPULIATEIHO WM HEYTPAITHO, MyJITUMOJAIHUAT CECHTUMEHT aHAJIN3 Ha
HUBO acIeKT LeNY HACHTU(PHUINPAaHE HA KOHKPETHH OOCKTH MIIM XapaKTEPUCTHKH Ha OOCKTH (ACIIEKTH)
B CHIBPKAHUETO M CJE] TOBa J1a ONpEAeid TOYHATa MOJIIPHOCT Ha MHEHHETO (Hamp. MOJOXKHUTETHa,
OTpHIIaTeNHa WM HEyTpallHa), CBbP3aHa C M3BJICUEHUTE KOHKPETHH acrleKTH. 103U JeTaiiyieH aHamu3
MO3BOJISIBA MHOTO IM0-00TaTO M MPHJIOKUMO pa3OupaHe HAa MHEHHATA U €MOLHUHTE, 3all0TO Oa3upa
aHanm3a Ha HHGOpMAIUS OT Pa3IMIHU THIIOBE U3TOYHHUITH.

Pa3BuTHeTO Ha METONOJOTHYHWTE TMOAXOMM 3a MYJITHMOJAJICH CEHTHMEHT aHallu3 MpeThpsBa
€BOJIIONUS, HACOYEHA KbM OCHBBPIICHCTBAHE HA METOJUTE U AJITOPUTMUTE 32 U3BIUYAHE HA CTPYKTYpa
OT pa3JUYHUTE TUIOBE JAaHHU C IIeJ TOYHOTO OIpeaeiisiHe Ha MHEHHEeTOo. CCEeHTHUMEHT aHAIU3bT
MpPEeMHUHABa Tpe3 HIKOJIKO eTama, KOWTO Ce BIMSAT OT HapacTBaHETO Ha JAHHUTE B HHTEPHET
MIPOCTPAHCTBOTO, PA3BUTHETO HA METOIUTE 32 TIOJIrOTOBKA Ha JAHHUTE U MAIIUHHO O0YYCHHE, ITOsBATA
Ha ChBPEMEHHU METOM 3a KIacu(hUKaIKs U Pa3BUTUETO Ha M3KYCTBEHUS MHTENIEKT. B paHHUs eram Ha
ceoero passutue (npeau 2010r.), CEHTHMMEHT aHaMM3bT ¢ (OKYyCHpaH BBPXY OIpEIeIsIHe Ha
MOJIIPHOCTTA HA MHEHHUETO Ha HUBO JOKYMEHT, CJIe/] KOETO MTPEeMUHABa KbM CEHTUMEHT aHaJIN3 Ha HUBO
M3pEYCHUE U HUBO acCIeKT. B TO3u mepuoj ce mpuiiarat KIaCHYeCKHd METOJM OT MAIIMHHO 00yYeHue,
METOJI, M3MOI3BAIIH JIEKCUKOHH, KaKTO U XHOpHuHu Metoan. C mosiBaTa Ha BrpaKJaHETO Ha TyMH U
JBIIOOKOTO 00YyUeHHE, ce pa3BUBAT METOJJOJOTHYHHUTE TIOAXO0/IU 32 OTKPUBAHE M U3BIIMYAHE HA ACTICKTH
U OTpeJeNsHe Ha MHEHHMETO IO OTHOIIEHUE Ha u3BiedeHute acrektu. Caen 2010r. ce moctura no
MIPU3HAHKUETO, Y€ TEKCTHT CaM MO cede CH € HEJAOCTaThueH 3a CCHTUMEHT aHanmu3. M3o0paxkeHusTa,
ayIuo W BHAEOTO MoraT Aa J00aBAT OoraT KOHTEKCT, KOETO MOJTHKBAa MOABaTa HA TEXHUKH 3a
MYJITUMOJAJNICH CHUHTE3 WM MHTECTPUTPAaHE HA JaHHUA 33 CCHTHMMEHT aHAIM3 OT Pa3ju4yHU THUIIOBE
m3toynniy. [1]. [Ipe3 2020r. HanpeABKBT B Pa3BUTHETO HA TPAHCHOPMBP APXUTEKTYpPHUTE, OOyUCHH
mozenu katro BERT, RoBERTa u myntumoznanuu tpanchopmap apxutextypu (VisualBERT), mpasu
BB3MOXKHO CBHP3BAHETO Ha TEKCT C M300pakeHHWE W M3BJIMYAaHE HA CHOTBETCTBHE HA ACIEKTUTE OT
TEKCTa ¢ BU3yaJTHUTE 3HAIM OT n3oOpaxenusra. Crex 2023r., BbBEXKIAHETO HA TOJEMUTE €3UKOBU
MOJIETH TIPaBH BH3MOXKHA HHTETPAIUS UM C MyJITUMOJATHN U3TOYHHUIHN (TEKCT, N300pakeHne, ayano)
W JaBa HACOKa Ha HaydHaTa NEHHOCT KbM MYJITHMOJAJICH CEHTUMEHT aHalW3 Ha HUBO acIIeKT,
U3MOJ3BAIll TPOMIITOBE M HMHCTPYKIMHU KBM TE€HEPATUBHUTE €3UKOBUTE Mojaenu. ChBpeMEHHUTE
TEHJICHIIMU B PAa3BUTUETO Ha MYJITUMOJAIHHUSA CEHTHUMEHT aHAJIU3 Ca HACOUYCHM KBbM H3MOJ3BaHE Ha
TOJIEMH €3WKOBH MOJIEIH 32 O0SICHUMOCT, JIUTICA Ha €3WKOBH, 3BYKOBH PECYPCH U H300paKEHHS, KAKTO
Y IPUIIOKEHUS 332 KOHKPETHH 00IacTy (Hamp. 3paBeolia3BaHe, eJIeKTPOHHA ThPTOBUS, MOHUTOPHHT Ha
COLIMAITHUTE MEJTUH).
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HN3TOoUHMIM HA TaHHH 34 MYJTUMOJAJICH CECHTUMEHT aHAJIN3

B. Liuipe3 2012r. [2], onpenens MEEHHETO (sentiment, opinion) KaTo ChBKYITHOCT OT YETHPH EIIEMEHTA
obexm/acnekm Ha MHeHUe, uspazeno uyecmeo (feeling) 3a obexma/acnekm na obexma, asmop Ha
MHeHUuemo W 0amama, KO2amo e u3pazeHo MHeHuemo. B KOMyHHKanusATa CH, YOBEKBHT MOXKE 1a
u3pazsiBa emoyuu W uyecmeqa. OT TCUXONIOTHUYECKA TIEIHA TOYKAa emoyuume OOHUKHOBEHO ca
KPAaTKOCPOYHH CBhCTOSHUS, KOHMTO C€ 3aJeHCTBaT OT KOHKPETHH CHOMTHSI M BKJIIOYBAT
HOCJICIOBATEITHOCT OT KOTHUTHBHU OLICHKH, TEJICCHHU PEaKIIUK M M3PAYKCHUS KaTO JIBM)KCHHS Ha JIUIIETO
WM TJIACOBH 3Hany. HarmpuMep MOMEHTEH TOTJIe/T Ha M3HEHA/Ia WM MUMOJIETHO M3pa3sBaHe Ha THSB.
Yyecmeomo ce onpeaesi KaTo Mo-IbJI00KO, TO-TPaiHO Pa3MoIoKEHHUE UIIM YCTAHOBEHO MHEHHE, YECTO
OITMCBAHO KaTO MO3UIIMS KbM KOHKPETHA CHIIHOCT MIIM KOHIETIHS. [10JI0KUTETHOTO 4yBCTBO HA YOBEK
KbM O0EKT (HampuMep MPOAYKT WIM MOJUTHYECKA TapTHs) € TIICAHA TOYKa, KOSTO MOXE Ja Obje
UJCHTU(QUIMPAHA Ype3 MOCICeI0BATEIHN aQ)eKTHBHU B3aUMOJICHCTBHSI ¢ 00cekTa. JIoKaTto eMOoIuuTe
Morar Ja ObJIaT MPEXOHH, YyBCTBATa Ca MO-CTA0MITHHA U MOTaT Ja ObJIaT MPOCICICHHU Ype3 TOBTAPSIIH
ce EMOITMOHAITHY peakiu. ToBa pasrpaHUYCHUE ¢ BaXKHO, Thil KATO CUCTEMHUTE 32 MYJITUMOJANICH
CCHTHMEHT aHaJIM3 MOraT Ja ObJaT MPOEKTHPaHU J1a MACHTH(UIMPAT KPATKOCPOYHU €MOLMOHATHU
CHCTOSTHUS WJIH IBJITOCPOYHH UyBCTBA (MHCHHS).

W3TouHuIINTE HAa JAHHU 32 MYJATHMOAAJICH CEHTUMEHT aHAJIN3 Ca MeKCHM, U300pajxceHue u ayouo.

o Texcmosume uzmounuyu MPEJOCTABST ChAbPKAaHHE H KOHTEKCTyalTHa MH(pOpMAIHs, KOSTO € B
OCHOBaTa Ha HICHTU(UIMPAHETO HA aCIIEKTH U MHEHUE. BbpIpeku ToBa, B TeKCTa MOXKe J1a Obe
M3pa3eHo JABYCMHUCIHE, CapKa3bM MM HPOHHUSA, KOMTO YECTO C€ MPOIYCKAaT B MOJETHUTE 3a
CEHTHMEHT aHaJIu3 OT TeKCTOBU U3TOYHUK.

e Ayouo usmounuyume NPeAOCTaBAT HHGOPMAIHS 32 3HAIM, KOUTO JIMTICBAT B TUCMEHUS TEKCT
KaTo eMOIMOHAJIEH TOH, IPEAAaBaH YPE3 PEUEBU XaPAKTEPUCTHKH - BUCOUNHA, PUTHM U CHJIa Ha
3ByKa. TOHBT Ha roBOpEIUs MOXE Ja MOACHIM WIM Aa MPOTUBOPEYH Ha TEKCTOBOTO
ChIIbp)KaHUE, OCUTYPSIBAHKH BaxkHa HH(POpMAIHSI 32 TOYHO KilacuUIpaHe Ha MHEHUSTA.

e  Buzyannume uzmounuyu TIpeIyIaraT HeBepOalHa WHQOPMAIMs OT M3PaKEHUS Ha JIHIETO,
JKECTOBETE M €3MKa Ha TUI0TO, KOATO MOATIOMAara aHaIu3upaHeTO Ha YOBEIMIKOTO ChCTOSHUE U
MIOBE/ICHNUE.

OOyuennero Ha eEKTUBHU MOJIEIH 32 MYJITHMOJIATICH CEHTUMEHT aHalli3 M3UCKBA pa3HOOOpa3HU H
MpEICTAaBUTETHN HaOOpW OT NaHHU. BUCOKOKauecTBEHHWTE JaHHMU Ca OT CHIIECTBEHO 3HAUYECHHE 3a
TOYHOTO U €(PEKTHBHO OOYYCHHE Ha MOJCIIUTE, ThU KaTO MO3BOJIIBAT HAa MOJENUTE Ja 0000IaBaT
no0pe HOBH JTaHHU, KaTO TapaHTUpAT TIXHATa MPUIOKHUMOCT B PEANHH CIICHApHH. [[aHHUW C HUCKO
Ka4yeCcTBO, KOMUTO MOTAT J1a ChIbPKAT HETOYHOCTH, IITyM HJIM HECHOTBETCTBHUS, MOTAT Ja JAOBEIAT J0
HEHAJCKIAHU U IO-MaJKO TOYHU MPOTHO3HU MOJETH, KOUTO C€ y4aT OT TEe3U HEJOCTaThLHU.
HekauecTBeHHTE NaHHU MOCTaBAT MPEAMU3BHKATEICTBA B 00pabOTKaTa HA JAHHUTE U B OOyYEHHUETO,
CBBP3aHH C IIyM, JIMTICBAIIM JTaHHU WM OTKJIOHEHHS, BbBEICHHU 10 BpeMe Ha ChOMpaHeTo Ha JaHHU
wim aHoranusaTta. [IpumobuBaneTo Ha TOISIM 00€M BHCOKOKA4YE€CTBEHH, aHOTHPAHU MYJITHMOJATHH
JIAHHW € OCHOBHA TpeYKa 32 00y4YCHHE Ha CTA0WJIHM MOJISNIU 32 CEHTHMEHT Kiacu(uKamus, 3aiioTo
U3BJIMYAHETO M 00paboTKaTta Ha MYJITHMOJANHH JIAaHHW Ca CBbP3aHHHW C Pa3IMYHH OTPAHUYCHUS,
BKIIFOUMTEITHO MPOOJIEMH ¢ HEPUKOCHOBEHOCTTA Ha JIMYHHS KHBOT, CTPOTH PETYJIATOPHU PaMKH U
3HAQUUTETTHUTE Pa3XOAU U CIICHUATU3MPaH OIMUT 32 MOCIE0BATEIHA AHOTALUS HA TAHHUTE.

3a menuTe Ha M3CIeA0BaTENCKaTa JEHHOCT pa3IMyHi Ha0OpH OT JAaHHU Cca M3BJICUCHHU, aHOTHPAHU U
IIPEJOCTAaBEHHU 32 M3I0JI3BAHE, KaTO CE MPEBPBILAT BbB BAXKHU €TAJIOHU 3a CpaBHEHUE B 00JacTTa Ha
MYJTUMOJAIIHUS acTieKTHO-0a3upaH aHanu3 Ha MHeHus [3]. B tabnuna 1 e HampaBeHO cpaBHEHHE Ha
HaOOpH OT JaHHU, U3BJICUCHU U U3IIOI3BAaHH 32 MYJATUMOJIAJICH CEHTUMEHT aHaJIH3.
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Tabauua 3: CpaBHeHue Ha HAOOPH OT TAHHU 32 MYJITHUMOJAJICH CCHTUMEHT aHAJIN3

Ulm-TSST) [13]

Ha6op ot nanau | T'ogun Oo6em Mopaanoct | 3agaua/O6JacT Ha
a " NPHUJI0KEHNE
MOUD [4] 2013 498 n3ka3BaHUs Tekcr, [TonsipHOCT HA MHEHUS
aynmo, OT3uBH 32 IPOAYKTH,
BHJIEO WCTIAHCKH €3WK
Twitter-2015 [5] 2015 5,338 TyutoBe Texker, Mpmuenue 3a acrekt (3
n300paxkeHu | kiaca), TyuTsp maHu,
e AHTITUICKH €3UK
Twitter-2017 [5] 2017 5,972 TyutoBe Texker, Mmuenue 3a acrekt (3
n300paxkeHu | kiaca), TyuTsp
e JTAHHW, aHTITUHCKU
€31K
CMU-MOSI 2016 ~2199 cermenTa Ha | Tekcr, HNHTEeH3UBHOCT Ha
(Multimodal MHEHHETO ayJzmo, HACTPOCHHSITA
Opinion-Level BH/JIEO YouTube ot3uBH
Sentiment
Intensity) [6]
CMU-MOSEI 2018 ~23,453 u3peuyenust | Tekcr, MHeHue 1 eMOIuH
(Multimodal ayzuo, Buneo peu
Opinion Sentiment BUIEO
and Emotion
Intensity) [7]
MELD 2019 ~13,000 Tekcr, Emonuu u yyBcTBa
(Multimodal M3Ka3BaHU ayJzmo, Huanoszu (TB
EmotionLines BUIIEO npeaaBaHe
Dataset) [8] "[pusitenn")
Multi-ZOL [9] ~2019 | 5,288 oT3uBH Tekcr, Muenust 3a actekT (1—
mobpaxkenn | 10) (6 acrekra)
e OT31BH 32 TeneQoHU
TumEmo [10] ~2020/ | ~190,000 mpumepa | Tekcr, Knacudukamus na
2021 n300paxkenu | emouuute, Tumblr
e JaHHU (M300pakeHue
Y HAJIIHUC)
MASAD 2021 ~38,000 nBoiiku Teker u MynaTtumonanex
(Multimodal n300pakeHne— M300paKeHH | acIeKTHO-O0a3upaH
Aspect-Based TEKCT e CEHTUMEHT aHaJIU3 C
Sentiment Analysis 57 xaTeropuu Ha
dataset) [11] acneKTH. MHOXKECTBO
JIOMENHU
CH-SIMS v2.0 2022 ~4,406 mapkupann | Tekcr, Myntumonanex
[12] CETMEHTHU ayauo, CEHTUMEHT aHaJln3, C
BHJIEO JIOTTBTHUTEITHH
He00O3HAYEHH TaHHU
(~10,161) 3a
HEBEepOATHHUTE 3HAITH.
Buaeoxnunose 3a
nmoyepTaBaHe Ha
aKyCTHYHUTE/BU3yalTH
WTE 3HAIIM.
MuSe 2022 2022 MHOokecTBO Tekcr, MHO0keCTBO 3a1a4H:
(Passau-SFCH, HAOOPH OT JAHHH ayzmo, OTKpHBAaHE Ha XyMOD,
Hume-Reaction, BHUJICO €MOIIMOHAITHA

peaKImu, CTpec,

287




3 Scientific Conference ,,Innovative Information Technologies for Economy Digitalization* (IITED — 2025),
October 2025, UNWE, Sofia, Bulgaria

C3HKa

CIIOHTaHHO
MOBEICHUE,
E€MOIIMH/YYBCTBA.
MSED (Multi- ~2022 | 9,190 nBoiiku TekcT n Nnentudukanus Ha
modal Sentiment & TEKCT- M300paXKeHH | €MOILINH, KEeIaHus,
Emotion Desire n300pakeHne ot e MmHeHusa. Coluainun
dataset) [14] COITHATHUTE MEIUHU MU
M-EMD/ MEMD- | 2023 ~20 000 n3peuennst | Tekcr W3Bnuuane Ha MHEHUS
ABSA [15] ot ot3uBH; ~30 000 3a acIeKTH,
AHOTHPAHHU C SIBHU pasriiex/ia IBHU U
Y UMILTUIUTHA UMIUTHLIUTHY aCTICKTH.
ACTIEKTH/MHEHHS B CpaBHsiBaHE Ha
5 obnactu. MpUHOCA Ha
MOJATHOCTHTE.
Multimodal 2024 600 Bunmeoxauna ot | Tekcr, Knacuduxkarus Ha
Dataset for paszIudHU BHJIEO, EMOIINUTE, U3PA3CHU
Sentiment W3TOYHUIIH, ayamno 4pe3 BUIEO,
Analysis and €TUKETHpaHU 3a 7 AHIJIMMCKU €3UK
Classification [16] €MOLIHMH.
UniC (Dataset for | 2025 [Jannu 3a emorun | Tekcr, Mopenupane Ha
emotion analysis of KaKTO C ayJmo, EMOITUH U 9yCTBa,
videos with €IHOMO/IJIHH, TaKa | BUEO HOJTbpXKA
unimodal and U C MyJITUMOJITHH €AHOMOAATHN/MYIATHM
multimodal labels ETHKETH. OJIaJTHA €TUKETH.
[17] YouTube nanHu,
CpPaBHEHUE MEKTY
MYJITUMOJIATHUST
aHaJu3 U
€THOMOIATHHS
aHaJIN3.
EmotionTalk [18] | 2025 19 250 u3kazpaams | Tekcr, 7 KaTerOpHH €MOIINH,
(=23,6 gaca peu)) ayamwo, KUTANCKH €3WK,
BHJIEO Oorara aHoTarusl.
Ilone3no 3a
JIAAJIOT/eMOITHS,
CEHTHMEHT, CTHJL.
EmoSign [19] 2025 200 BugcoKIHUIIA TekcT, Knacudukamus Ha
(>xkecToMHUMHYEH BHJIEO YyBCTBa U €MOIIUH,
€3WK) C €TUKETH 32 paszOupane B
CAaHTHMECHTH H KOHTEKCTa Ha
EMOIINY; TUTIOC JKECTOMUMUYCH €3UK,
aHOTAIlUH Ha uHpopMaIus 3a
E€MOIIMOHAITHU JIUIIETO U KECTOBETE.
3HAIH.
M-ABSA 2025 T'omssm HAGOp OT Tekcr AHanmM3 Ha MHCHHS Ha
(Multilingual JTAaHHH, 00XBaIIaII HUBO actiekT. Dokyc
ABSA) [20] 7 nometina, 21 BbPXY U3BIMYAHETO

Ha acleKTEeH TEPMUH,
KaTeropus u
MOJIIPHOCT.
MHoroe3u4eH aHanu3
Ha MHEHHUS Ha HUBO
ACTIeKT.
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HoBute HaGopum OT naHHM ce OTiIMYaBaT C OOraTH, HIOAHCHPAHW AaHOTAI[MM KaTo aJapecupar
HEJOCTAaTbYHO TIPOYYCHH AacleKTH Ha CEHTUMEHT aHallu3a: HeBepOaTHWTE 3HAIlM; JIUIICBAIIN
MOJAIIHOCTH Ha TIOBEUE €3WIM (BKJI. >KECTOMHUMHYHM €3WIHM);, KaK YyBCTBaTa U EMOIIMHTE
B3aMMOJICUCTBAT C JKENMAHUITA WM CTHJA Ha pedta. VM3moisBaHeTo Ha TaKuBa MyONHYHO JOCTHITHH
Ha0OpH OT JaHHM 32 CEHTHMEHT aHaJIW3 ITO3BOJIIBAT HAa M3CIIEAOBATEIINTE J1a TIOA0OPSBAT METOANTE Ha
aHaJIM3 U J1a CPABHSIBAT MOJICITH 33 KJIaCHU(DUKAIIHSL.

OcCHOBHUTE TPEIN3BUKATEICTBATA MPE]] CHCTEMUTE 32 MYJITUMOJAJICH CCHTUMEHT aHaJIU3 Ca CBhP3aHU
ChC ChOMpaHe Ha JaHHU OT M3TOYHHUIM U ¢ €EeKTUBHO UM WHTETPHpAHE, C LEN Ja YIaBsAT CIOKHHUTE
BPB3KH, KOUTO OIPEIEIIAT YOBEUIKOTO M3pa3sBaHe. Hacrosimure uscieasanus B odnactra [21] [22]
MOKa3BaT, Y€ BCE OIIE JaHHUTE OT TEKCTOBHUTE M3TOYHHIIM 3aeMaT IEHTPAIHO MSICTO B CUCTEMHUTE 3a
MYJITUMOJIAJICH CEHTHMEHT aHallu3, a ayJin0 M BU3YaJHHUTE JAHHU CE€ M3MOJ3BaT 3a pa3pelraBaHe Ha
HESCHOTH WIH J00aBsHE Ha €MOIMOHANHA [BHJIOOYMHA B OMNpEACNSHETO HAa MHEHHETO. 3aToBa
ChBpEMEHATa HACOKa Ha HAYYHHUTE W3CICABAHUS € Ja Ce Ipeljiarar apXuTeKTypH, KOUTO U3MOJI3BAT
JAHHUTE OT TPUTE BHUAA H3TOYHHIIM, KAaTO BCEKHM HW3TOYHHUK JOMPHHACS €THAKBO C YHHKAalTHA
nH(popMaIus, KOSATO TOAOOpsABa ISUIOCTHOTO pa3dWpaHe HAa EMOILMOHATHOTO CHCTOSIHHE WITH
M3pa3eHOTO MHEHHE.

ApPXHMTeKTYPHHU MOAXO0IH 32 MYJTHMOJAJIEH CEHTUMEHT aHAJIN3

IIporiechT HA MyNTUMOJAJICH CEHTHMMEHT aHAIW3 BKJIIOUBA HAKOJIKO B3aWMOCBBP3aHH TO3aJauH,
KOMTO IONMPHHACAT 3a I[UTOCTHOTO pa3bHpaHe Ha HACTPOEHUATa/MHEHHATA B MYJITHMOJIAIHOTO
ChAbPIKAHUE, TO3BOJISBANKHU CICIMATU3UpaHa 00padoTKa U 00yUCHHE.

e [IppBara moa3agava € uzgIuuane Ha Acnekmu om pasiuyHume munoge dannu. OCHOBHATA 11E
€ TOYHO Ja ce¢ HICHTU(GUIMPAT W U3BJICKAT BCHYKH PEJICBAHTHU ACIECKTHH TEPMUHH,
HE3aBUCHMO JAJIM Ca U3PUYHO TOCOYCHU WM MMIUTAIIUTHO 3araTHATH OT TEKCTOBUTE JAAHHHU.
PeseBanTHHTE aclEeKTHU TEPMUHU Ca KOHKPETHUTC OGCKTI/I N TCXHUTC XapaKTCPUCTUKHU, 3a
KOHMTO C€ U3pas3siBa YyBCTBO WUJIM MHCHHUC.

e (CrenBamiata moj3agaya € MyIMUMOOAIHAMA ACNEKMHO-OPUSHMUPAHA KIACUpurkayus Ha
MHEHHETO, KOSITO CE ONPE/IeNis MOIAPHOCTTA HA MHEHHETO (HATIP. TOJIOKUTEIHA, OTPUIIATEIHA,
HEeyTpajHa), CBbp3aHa C BCEKH WACHTHU(UIMPAH acleKTeH TEPMHH, KaTro H3M0J3Ba
uHbOpMaIHsL, TOJydeHa KaKTO OT TeKCTOBUTE, TaKa U OT IPYTUTE JIBa H3TOYHUKA. BaxxHO ¢ 1a
ce 0TOeNEeKH, Ue MHEHHE KBbM EJIHH aCIeKT, MOXKE JIa Ce Pa3inuaBa 3HAYUTEITHO OT ISUTOCTHOTO
MHEHHE, U3Pa3eHO B MyONUKAIUS UITH JOKYMEHT.

IIpu MynTEMOIATHISI CEHTUMEHT aHAIM3, U3BIIMYAHETO HA ACTICKTHH TEPMHUHH U KJacH(pUKaIMiITa Ha
MHEHUSATA KbM TSAX Ca MHTETPUPAHU B €IMHHA PaMKa U 00XBallla U3BJIMYaHE HA JIBOMKH aCleKT-MHEHUE,
OT KOUTO MOJICIUTE HaydaBaT U U3MOI3BAT MPUCHIIUTE 3aBUCUMOCTH MEXAY TAX. T0O31M MHOT03aJaueH
MOJXO0J BOJX IO CTAOMIIHM U ITOCJIEIOBATEIHM MOJEIN U BCEOOXBAaTHA M TOYHA CHCTEMA 32 CEHTUMEHT
aHajus.

ApXUTEKTypaTa Ha CUCTEMa 32 MyJITUMOAJICH CEHTUMEHT aHAJIM3 UHTETPHUPA JJAHHU OT TPU U3TOYHHKA
(Texer, aymno W w300pakeHWs) W OOXBamia MET CJIOS — HM3BIWYAaHE HA NAHHW OT HM3TOYHHUITUTE,
00paboTKa Ha JJAHHUTE Ype3 U3BIIMUAHE HA aTPUOYTH OT JAHHHUTE, KOJMpaHe Ha JJaHHHUTE, CIIMBaHe Ha
JIAHHWUTE U KIacu(UKALUS C I ONPE/ISIISTHE Ha YyBCTBOTO/MHEHUETO (ur. 1).
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H3BinvaHe Ha aTPUOYTH HA
JAHHHTE

TF-IDF, BIPAKIAHE HA oy s
JlyMH, MOJIETIH 32

. IBJIOOKO 00yYeHHE CiauBaHe Ha
[oTpeduTtencku oT3uBH, / S MOJAJIHOCTHTE
COIMANHY MeIHH Text encoder

|
W3o6paxxenus, HKecrose, pekropu Ha B oo
BHUJICOKITHIIOBE P JIBIKEHHUE, 3PAKECHUS ‘} (noonure:
Ha JIUIIETO "o
: Knacudukamn | _ OTpULATEIH
Visual encoder s 0)
) 3anmcu Ha peyTa \

\ ToH, BUCOUUHA, PUTBM  fmie”

Audio encoder

®durypa 1: ApxurekTypa Ha cucTeMa 3a MyJTHMOJAJICH CEHTUMEHT aHaJIN3

Bxognure maHHM ca cypoBU, HEOOpaOOTEHH TEKCTOBU JaHHHW, M300pKHEHHS U TJIACOBU 3aIlHCH.
TexkcToBUTE NAaHHM NPENOCTaBAT CyOSKTHBHA HH(OpMAalMs KaToO MOXKE J1a ChABPXKAT CIIOMEHATH
aciektn Ha oOekta. M300paxeHusita (CBbpP3aHM CHUMKHA HJIM TPOSYKTOBH H300pa)KeHUsS) WIH
HOpeAnIIa OT BUIEO KaJIpu, KOUTO CBhABPKAT BU3YaJIHH JOKA3aTeJICTBAa 3a 00EKTa MJIM acleKTa Ha
o0ekTa (HarpuMep CHUMKa Ha KaMepa WK eKpaH) WK U3paXXeHHsI Ha JIMIETO, IBM)KCHU Ha IJlaBaTa u
JKECTOBE Ha TsU0TO. [ TacoBM 3amucy (HanpuMep OT3MBHU Ha KIIMEHTH, IIOAKACTH HIIH pa3roBOpH) TpsiOBa
Jia BKJIIOYBAT €MOLIMOHATIHN XapPaKTEPUCTHKH (TOH, MHTOHALMS, TEMIIO Ha peuTa).

B cnos Uzenuuane ma ampubymu na Oannume, CypOBUTE JaHHH C€ H3YHCTBAT, MOATOTBST
(pasmo3HaBaHe Ha 00EKTH B M300paKEHUATA, H3BIMYAHE Ha ayIH0 XapaKTePUCTUKH) U TpaHCchopMupaT
B CMHCIIEHH CTPYKTYypH (BEKTOPH), KOUTO YJABAT 3HAUYCHUETO HA TEKCTa, BU3YAIHUTE EJIEMEHTH H
emornuute B riaca. JJoOpara o6paboTka u TpaHc(OpMaIUs HA JAaHHUTE OCUIypsiBa ¢(EKTUBHOCT W
BHCOKO Ka4eCTBO Ha MOJICIUTE 32 Kiacu(UKaIus Ha 9yBCTBaTa/MHEHUsITA. B mpolieca Ha H3BIUYaHe
Ha arpuOyTH Ha JaHHHWTE C€ TNpWIaraT CSHKOICPH, KOWTO ca CICIUAM3UpPaHH WHCTPYMEHTH,
npe/Ha3HaA4YeHU Ja MPEeBeXaaT pa3OupacMu 3a YOBEKa JaHHH (€3WK, 3BYK, KaPTHHA) B MAIUHHO
pazoupaeMu YHUCIOBY NPEICTABSIHUS, KOUTO CE U3IOJI3BAT OT MPHIIOKEHUS C U3KYCTBEH UHTEIICKT.

e [logxomuTe 3a MOATOTOBKAa M TpaHC(oOpMALMs HA mekcmogume OanHu MOTAaT Aa ObaaT
Tpaauuuonnu Kato Bag-of-Words, TF-IDF, usnonssane na peununu (VADER!'[23]) win
KOHTEKCTyaJIM3UpaHyd BrpakJAaHe Ha IyMH OT MOJAEIH 3a Abi0oko oOydeHue kato BERT,
RoBERTa, kouTO yNaBsT CEMaHTUYHO 3HAYEHUE U KOHTEKCT. BXOIHOTO U3pedeHue ce pa3aenis
Ha MO-MaJlKH eAWHUIM (TOKeHH). Bcekn TokeH ce mpeoOpa3yBa B NMpenBapuUTENHO OOYy4eH
BEKTOp € MOMOIITa Ha Tabiuua 3a BrpakaaHe. BekTopure ca MpoeKTUpaHH Taka, 4ye JyMHUTE
ChC CXOJHH 3HAYCHHUS Ja ca OJM30 efHa A0 Apyra BbB BEKTOPHOTO IpocTpaHcTBO. EHkozmep
MozenuTe 00paboTBAaT MOCIIEAOBATETHOCTTA OT BEKTOPUTE UYpe3 MEXaHU3bM, HapeueH
Buumanue (Attention), 3a a ce MpeTeriIM BaYKHOCTTA Ha BCAKA TyMa CIPSIMO BCHYKH OCTaHAIIH.
EHKOzmepbT Ipon3BeKaa eIMH BEKTOP 3a IsIaTa BXOIHA ITOCIEA0BATEIIHOCT.

e 1I3BnuuaHeTo Ha aTpUOYTH OT 6UDEO U U300PAdICeHUs CE U3BBPIIBA UpE3 BUAEO CHKOAEP, KOUTO
B3WMa TMOpPEHIa OT BUACO KaJpu (M300pakeHHs) W MPHUIPYKABAIIOTO TH ayJAHO M Ch3/1aBa
npecTaBsHe, KOSTO YaBsl KaKTO IPOCTPAHCTBEHATA (B paMKHTE HA KaJbp), Taka U BpeMeBaTa
(nmpe3 kagpute) undpopmanms. Buaeo eHkogepuTe 4ecToO KOMOMHUPAT TEXHUKU OT 00padoTKa
Ha M300paXEeHUsI M TEKCT. M3BIMYaHeTo Ha MPOCTPAHCTBEHU XapaKTEPUCTHKN KaTO OOCKTH U
CIICHU OT BCEKH OTJEJICH KaJbp, CE M3BBPILIBA Ype3 KOHBOIIOHOHHA HeBpoHHA Mpexa (CNN).
W3Bnnuane Ha BpeMEBU XapaKTEPUCTHKH Ca BaYKHH 3a pa30upaHe Ha IBMKEHUETO U HCTOPHATA.
[MocenoBaTemrHOCTTa OT BEKTOPUTE HA aTpUOYTUTE OT BCEKU KaIbp CE I01aBa B MOJIET, KOHTO
pas0upa Mmocae10BaTeTHOCTUTE - TOBTapSIIH ce HeBpoHHH Mpexku (RNN) u Tparcdopmapu (¢

! VADER (Valence Aware Dictionary and sEntiment Reasoner)
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MEXaHU3bM Ha BHUMaHue). Bunmeo TpanchopMbpbT mpmiiara caMOBHMMAaHHE BbB BCHUKU
KaJpH, KOETO My IO3BOJIsIBA [1a pa3dupa AbITOCPOUHH 3aBUCUMOCTH U B3aMMOOTHOIIEHHUSL.

e B ussnmuuaneTo Ha aTpuOyTH OT ayO0uUo 3anucyu ce Ipuiiara ay 1uo eHKoIep, KOHUTo npeodpasyBa
HeoOpaboTeHU ayIMo CUTHAIU B CMHUCIEHO Mpe/cTaBsHe. BriaHara gecto ce mpeoOpasyBa B
CHeKTporpama (BU3yajHO MPEICTAaBSIHE HA CIEKThPa OT YECTOTH BbB BPEMETO), CIIEA KOETO Ce
M3BIIMYAT XapaKTEPUCTHKH, HACHTH(UIIpAT ce HOHEMH U APYTH aKyCTUYHU €JIEMEHTH. AyAHO
CUTHAIIBT € TIOCJICIOBATEIHOCT, Taka 4e Monaenu kato RNN wmu Tpancopmbpu Morar a ro
00paboTBaT TUPEKTHO, 32 /1 YIOBAT BPEMEBHUS KOHTEKCT, KOETO € OT pelllaBallo 3HaYCHUE 32
pa3bupaHeTo Ha peyTa U My3HKara.

Mynmumooanio crugare, CIEeNBAIIMAT CIOW B apXUTEKTypaTa, € Hal-H3CICABAHHUST KOMIIOHEHT B
CHUCTEeMHTE 32 MYITHMOZANIeH CEHTUMEHT aHanmu3. CIMBaHETO Ha MOIATHOCTUTE MMa 3a Ien Ja
KOMOWHHpa OTACTHHTE MpeAcTaBsHust Ha MoganHocTute [T, A, V] B CbBMeCTHO mpeacTaBsiHe Z, KOETO
e()EeKTHUBHO yJIaBs KAKTO MHTPAMOJAIHUTE, TaKa U KPOCMOJIATHUTE B3aUMOICHUCTBUS [24]. Z ¢ enuHeH
BEKTOPEH M3XOJ], KOWTO 00XBallla eMOIMOHATHATa WH(GOPMAIUSA OT BCHYKH yYacTBAIId MOJIATHOCTH
(Tekcr, aynno, n300pakeHue).

B MerononornyHuTEe MOMXOAM TpPEoOJIaaBaT HEBPOHHH apXUTEKTypH, KOUTO Morat naa ObaaT
KaTeropu3upaHu B Tpu nokosieHus: (1) oOyueHne 3a yHUMOJAIHO MPEICTaBIHE C KbCHO CIUBaHE, (2)
o0yyeHHE 3a CBBMECTHO MPEACTABSIHE C KPOCMOJNAIHU B3auMoAeHcTBUs M (3) CbBpEeMEHHH
ApXUTEKTYPH 3a CIIMBaHE, U3MOJI3BALIN PEABAPUTEIHO 00yUCHH MOJCIH.

B nepBOHauanHUTE MOAXOAM B MYJATHMOJAIHOTO O0yUYEHHE TOMUHUPA METOJOJIOTHYHHAT MOAXO0 Ha
KbCHOTO ciuBaHe. Bcska mMomaimHOCT (Hamp. TeKCT, M300pakeHHe) ce o0paboTBa OT cOOCTBEHa,
He3aBrucuMa HeBpoHHa Mpexa (Harp. CNN 3a nzoopaxenns, RNN/LSTM 3a TekcT niu ayimo), KOUTOo
W3BJIMYAT YHUMOJATHH XapaKTepUCTHKHY. [25]. CauBaHEeTO Ha M3BIIeUeHaTa HH(OpMAIIHS - BEKTOPH Ha
xapaktepuctukute [T; A; V] - ce u3BbpIuBa B OCICIHHUS €Tarl, 0OOMKHOBEHO Ype3 KOHKaTeHUpaHe Ha
MOJTyYEHUTE YHUMOJAIHHU MpPEICTAaBAHUs, MOCIeABaHO OT Kiacudukarop. llomxoapT mo3BoisiBa
W3MOJI3BAaHETO Ha J00pe pa3paboTeHU YHHMOJAIHU MOJICNH, HO HE YCISBAa Jia YJIOBU CIOXHHTE
KOpeJIaluy U B3aUMOACHCTBHA MEXIY MOJATHOCTHUTE (HAMp. pa3no3HaBaHETO Ha capKa3bM), Thi KaTo
B3aUMOJIEHCTBUETO € MUHUMAJIHO U C€ C1y4Ba TBBPJAE KbCHO B IIpoOLEca.

BropoTo mokoneHne apXuTeKTypu ce (pokycwpa BBpPXY MNPEOAOSIBAHETO HA OTpaHWYCHHAITa Ha
KBCHOTO CIIMBaHE Ype3 BHBEXKJAaHE HAa MO-PAaHHUW W EKCIUTMIMTHH MEXaHW3MH 33 B3aUMOJEiCTBHE
Mex Iy MopanHoctuTe. Llenra e aa ce Hayun CbBMECTHO NpeacTaBsiHe (joint representation) Ha JaHHUTE
KaTo ce M3Mo3Bar TpaHchopmbp-O0aszupanu moxenu (karo BERT) m MexaHm3mu 3a KpPBCTOCAHO
BHnManue (Cross-Attention). MexaHu3bM Ha KPBCTOCAHOTO BHUMAHHKE ITO3BOJISBA HA €THA MOJATHOCT
(Hamp. TEKCT) Ja ce OOBBpXKE C Hal-pelieBAaHTHUTE XapaKTEPUCTUKU OT Apyra MOAATHOCT (Hamp.
n3o0pakeHne) U 00paTHO, Ch3AaBaliku CHJIHM KPOCMOZAJIHH BPB3KH MeXAy Tix [26]. Hampumep,
nymaTta "macTiauB" B TEKCTa MOXKE Ja ¢ OOBBP)KE C YCMHUXHATO JIMIC BHB BHU3YaJTHHUS TIOTOK H
pa3BbJIHYBaH TOH B ayauo notoka. [Ipu To3u MoaysieH moAxo/] BCsIKa MOAAIHOCT UMa CBOW €HKOJEP,
HO MEXIy TSIX C€ BMBKBAT CIIOCBE 32 EKCIUTUITUTHO CIMBaHEe U B3amMmoeicTeue [27].

Haii-chbBpeMeHHUTE MYJITHMOJATHUA apPXUTEKTYpPH CE XapaKTepU3UpaT ¢ MamiadHO MpeBapUTEITHO
o0ydeHHe BBPXY OIPOMHH MacHBH OT MYITHMOJAIHU JaHHH M CTPEMEX KbM YHUQUIMPAHO
MIPEJICTaBsHE U LIEJIEeBO CluBaHe. M3mon3BaT ce Mojenu, 0a3upaHu Ha TPaHC(HOPMBP apXUTCKTYPH,
o0ydeHr MO0 METOAM Ha CaMOKOHTPOJHPAaHO OOy4YeHHWE BBPXY TOJSIM 00eM JBOWKH TaHHH (HAIIp.
n300pakeHne-TeKCeT). Te3u apXUTEKTypU YeCTO MMOCTUTAT PAHHO CIIMBAHE KATO MPEBPBINAT Pa3THYHHTE
MOJIAJTHOCTH B CIMHEH MOTOK OT TOKCHU Ol Ha BXOJa HA MOJeNa, MO3BOJSIBAMKU HA EIWH
TpaHchopMBp €HKONEp Na 00paboTBa BCHUYKH MOJAQIHOCTH CHBMECTHO. MYyNTHMOJAIHH TOJIEMH
€3WKOBH MOJICITIH U3IOJI3BAT MPEIBAPUTEIHO 00yUIeHU TrosieMu e3nkoBu Mozenu (LLMs) u eHkonepu 3a
n300paXeHus1/ayIno, CBbp3aHu upe3 HHTepdeiic 3a MOIATHOCTH. Te MaT crnocoOHOCTTa Aa IpUeMar,
Jla pa3ChKIaBaT U Ja U3BEKJAT MYJITHMOJATHA MH(OpMAIHs, KOSTO TH MPaBU IMOAXOJAIIMA 32 I0-
CJIOKEH EMOIMOHAJICH aHallu3, BKJIIOYBAI pa3chxkacHue. Hall-HOBHTE apXHTEKTYpPHH MOJXOIU CE
HACOYBAT KBbM IThJIHA MHTErpanis W YHH(UKAIUS, W3MOI3BAUKN MPEIUMCTBAaTa Ha TPEABAPUTEITHO
00y4YeHUTE MOJICIH U CIOXKHUTE MEXaHW3MHU 33 BHHUMaHUE, 32 Ja MOCTUTHAT pa30upaHe, KOETO € Io-
OJTU3KO JI0 YOBEIIKOTO BH3MPUATHE.
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Crnex MyNTHMOJATHOTO CIIMBaHE, KIAacH()UKAIMATa HA MHEHHE/4yBCTBO C€ H3BBPIIBA, KaTO
00CIMHEHOTO TIpe/CTaBsiHe Z Ha BCHYKH MOJAIHOCTH CE I0JaBa KbM CIIOW 3a kiacupukanus. [Ipu
KBCHOTO CIIMBaHE BEKTOPHT € arperupana Gopma Ha HHAWBUAYATHUTE U3XOH OT Kilacu(puKaTopuTe Ha
BCSIKa MOJITHOCT. [Ipy paHHOTO clMBaHE BEKTOPHT € TOJIyYEeH TUPEKTHO OT TOCIETHHS CKPHT CIIOH Ha
o0mMst TpaHCHOPMBP MOJEN WIM CJe] CIOS 32 KpocMomanHo BHHMaHue. OOeTMHEHHUAT BEKTOPEH
U3X0/ Z ce MojaBa Ha €MH WIH MOBeYe HABIIHO CBBP3aHH CJ0sS, KOUTO M3ITBIHIBAT 3ajadaTa 1o
knacupukanua. [lo Bpeme Ha oOydeHHETO, KIACH(PUKAIMOHHHUAT PE3YITAT CE CPABHSBA C PEalTHUS
KJac, u3rosn3Baiiku GyHkuus Ha 3ary6a (Loss Function), KosiTo ppKOBOAN aKTyaJM3HPAHETO HA TETJIaTa
Ha Is1aTa MyJITUMO/IAJIHA apXUTeKTypa. Upe3 MUHUMHU3UpaHe Ha Ta3u 3aryda, MOAETbT Ce HayyaBa Ja
Ch3JaBa 00€AMHEHN MIPEACTaBIHNSA, KOUTO Hali-qoOpe pasrpaHnyaBaT KJIaCOBETE, KaTO ChIIEBPEMEHHO
W3M0J3BaT JOMBIIBAIIA HHPOPMALIUS OT BCHYKH MOJATHOCTH.

HpelIH3BI/IKaTeJ'lCTBa npea MyJTuMOJIaJTHUA CEHTUMEHT aHAJIU3

BLHpeKI/I SHAYUTCIIHUA MPOrpeC B APXUTCKTYPHUTC U MCETOAOJIOTMYHU IMMOAXOAH, M3BJIMYAHCTO Ha
MHCHUA OT pas3jd4Hd THIOBC H3TOUYHHIHN CpCIIa MNPCAN3BUKATCIICTBA, KOUTO MNPOU3THUYAT OT
OpuchIIaTa CJIO0KHOCT Ha YOBCHIKHA C3UK, pa3H006pa3HaTa nopupoJa Ha MYJITUMOAAJTHUTC OAaHHU U
CYGCKTI/IBHaTa ChIIHOCT HA YyBCTBATa.

EJIHO OT OCHOBHHUTC IMPEAU3BUKATCIICTBA € CCMaHTUYHATa CJIOKHOCT. I/I3pequI/I$ITa YECTO CHbAbpIKAT
MHOXCCTBO aCIICKTH, BCCKHU OT KOHUTO MOTCHLIHUAJIHO CC OTHACA OO pa3JINYHU 00EKTH WIH TIOHATHA,
KaKTO B TCKCTA, TaKa W B NpHUIAPYXKaBallo H3o6pa>1<eHHe. OcBeH TOBa Te3H pa3iiMyYHU aClICKTU H
CHOTBETHUTE UM 00JIACTH Ha I/I306pa)KeHI/IeTO Morart aa HOCAT pa3jiIndYHU 4yBCTBA. TouHOTO Yyi1aBAHEC Ha
HIOAHCUpPAHW YYBCTBAa B CAOHA HBOﬁKa TGKCT—I/I306pa)KeHI/I€ HU3UCKBAa MOACIBT Aa pa3rpaHu4vYaBa U
Ompeacikd 4yBCTBaTa Ha z[eTameo HHUBO, OTKpHBaﬁKH CJIO)KHUTC CCMaHTUYHUH BPB3KHU.

Pa3Oupanero Ha dyBCTBaTa M KOHTEKCTYAJIHWTE BapHallM Cce€ MOJEIUpa TPYAHO TOPaId
JIIBYCMHCJICHOCT Ha €3HKa, MPH KOATO €JHA JymMa MOXKEe Ja NpUTeKaBa MHOXXECTBO 3HAYCHHS B
3aBUCUMOCT OT KOHTEKCTa CH. [IByCMHUCIEHOCTTa BOAM IO HAIBJIHO Pa3IMYHU WHTEpOpETalUd Ha
gyBcTBaTa. KynTypHHTE U KOHTEKCTYAIHUTE PA3IMUUsS CHINO 3HAYUTEIIHO BIMSAT BbPXY HauMHA, 110
KOHTO HACTPOCHHUATA CE€ M3PA3ABAT U MHTEPIPETUPAT, KOETO H3UCKBA AITOPUTMHUTE 1a ObIaT 00yUeHH
Ha pa3TUYHU HaOOpH OT JaHHH, 32 J1a Ce MPEOOesT Te31 BapHallly.

Jpyr npobiem, KOWTO YeCTO CHITBTCTBA JAHHUTE € CBBP3aH C HECHOTBETCTBUE MEXKIY TEKCTa U
U300pakKeHUETO,  NPUAPYKABaIllO0  Tekcra.  Hampumep — M300paKEHHETO  HE  ChIbpxkKa
00CKTHUTE/aCTIIeKTUTe, TOCOUYEHH B TEKCTa. TakoBa HECHOTBETCTBUE MOXE CEPHO3HO Ja BIIOIIN
KaueCcTBOTO HAa MOJIefa, KaTo JIOBEIE 10 HETOYHO KPOC-MOAITHO TIOJJpaBHABAHE. 3aTOBA ChBPEMCHHUTE
MOJICIIN Ca HACOYBAHU KbM HICHTU(DHUIFPAaHE U TUPEKTHO CIIPABIHE ChC CIICU(PUIHN, I€CTO CPEIIaHu
HECHOTBETCTBUS B MYJITUMOJIATHUTE TaHHU OT PEATHUS CBSIT.

[IpoMeHnuBOCTTa HA JaHHUTE, CYOCKTUBHOCTTA U MPUCTPACTHSTA Ch3aBaT 3HAYUTEITHU TPEIIATCTBHU
mpea 00ydIeHNETO Ha CTA0MITHU MOJIEITH, KOUTO U3UCKBAT pa3HOOOpa3HH U IIPEACTABUTCITHN HAOOpH OT
nannu. [IporechT Ha aHOTHpaHE HA JIAHHW BKIIIOYBA JIMYHA TPEIEHKA, KOSTO MOXKE Jia JIOBEIE IO
CyOeKTUBHOCT W TIpHUCTpacTus. B Ta3um Bpb3Ka € HEOOXOIMMO YCTAaHOBSBAaHE Ha SICHHM IpaBHIIa 3a
aHOTAIUsl U CTPATETHH 3a YNPaBJICHUE HA MPUCTPACTHUATA C LN Ja CE TapaHTHUpa Ch3/IaBaHETO Ha
HAJICKIHA aHOTUPAHU HAOOpH OT JaHHHU.

3akiaiouenue

Brbrpeku 3HaUUTENHUS HAPEABK, TOCTUTHAT Ype3 IbIOOKOTO 00yUeHUE U TpaHCHOpMbp-0a3upaHuTe
ApXUTEKTYpPH, MYITHMOJAIHUAT CEHTHMCHT aHaIW3 Bce Ome ce CcOIbCKBA C  BaXKHH
MPeIU3BUKATEIICTBA, CBBP3aHU C UWHTErpalMsg Ha JaHHUTE OT Pa3IMYHUTE HM3TOYHHIIH,
CUHXPOHHU3AIMATA, UHTCPIPETHPYEMOCTTa W HEJOCTHra Ha aHOTHpAHU JaHHU. ChINECTBYBAIIUTE
MOJIETTH YeCTO IMOKa3BaT OrpaHUIeHa CIIOCOOHOCT 32 00001aBaHe MEX/Ty Pa3INdHu JOMEWHH, €3UIIN 1
KYJITypHH KOHTEKCTH TMOpaad MPHUCTPACTHS U MaJKH HAOOpW OT MaHHW. [IpeomonsBaHETO Ha Te3n
mpoOJieMH HM3KMCKBA pa3pabOTBAaHETO HA MPO3PAaYHH M AJalTUBHU MYJITHMOJATHH apXUTCKTYPH,
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CHOCOOHM Ja paboTIT C HEMBJIHW WIM JAaHHU ChC NIYMOBE U Ja MPEIOCTABIT WHTCPIPETHPYEMHU
pe3ynraru.

Bbremure uscnenBanus € He00X0uMO J1a 0baaT POKyCHpaHU BhPXY paslIMpsBaHe HA MHOTOC3UIHUTE
pecypcH, HUCKOPECYPCHOTO OOYYCHHE W eTHYHATa yrmoTrpeba Ha JaHHH, 33 Jla Ce MOCTHTHAT I10-
HAJACKIHH, OOSCHUMH U KOHTEKCTYAJIHO YyBCTBUTEIHA CUCTEMH 33 aHAJIN3 HA MHCHUSL.
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