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Pe3tome. Ornenkara Ha NpoQECHOHATHUTE PUCKOBE € KIIOYOB EJIEMEHT B
cuUcTeMaTa 3a yIpaBJeHHE Ha Oe3omacHocTTa W 3apaBero mpu pabdora (B3P).
TpaguuuOHHUTE METOAN, MAKap M YTBBPICHH, YECTO CE OTIMYABAT C OMPEIEICHO
HUBO Ha Cy6eKTI/IBHOCT, orpaHn4cHa O6CKTI/IBHOCT U OTHEMAT 3HA4YUTCIICH
BpEeMEBH pecypc. B TO3M KOHTEKCT IpuiiaraHeTo Ha M3KYCTBEH HHTENeKT (Al)
MIPE/ICTaBIsIBa CHIICCTBCHA MHOBALMS C TIOTEHIMAI J]a ONTHMH3Hpa Ipolieca 4pe3
ABTOMAaTU3MPaHO CHOMpaHe, aHAIN3 M MHTEPIPETAHs Ha JaHHHU 32 yCIOBHUITA HA
TPYA, TEXHOJIOTUYHUTE PUCKOBE M YOBEIIKHS (haKTop.

HacrosmoTo npoy4saHe nma 3a 1€ ja IPOy4YHd Bb3MOKHOCTHTE 33 HHTETPHPaHE
Ha Al B mpomeca Ha oueHKa Ha NPO(EeCHOHAIHUTE PUCKOBE B KOHTEKCTa Ha
HallMOHAlIHATa HOPMAaTHBHA ypenda u Jo0puTe eBpOINECHCKH M MEXIyHapOIHU
NPaKTHKA. AHaJM3UpaHu ca O0a30BHTE ITOPUTMH W MOJEIM Ha MAalIMHHO
o0ydeHue, NPUIOKUMH NPU HASHTH(UIMPaHe, KiIacu(uIpane U IPOrHO3UPaHe
Ha puckoBute (hakropu. [IpeacraBenn ca mpakTudecku npumMepu oT EBpormeiickata
areHmus 3a 6e3onacHocT u 3apase npu padora (EU — OSHA), Mexnynapoanata
opranm3anus Ha Tpyaa (ILO) u Bogemy yacTHM opraHu3anuu, npunaramu Al B
CHCTEMHUTE CH 3a YIpaBJICHHE Ha PUCKA.

Pegynrature oT anamm3a mojpuepraBar mnoTeHuMaita Ha Al nga moBumm
e(eKTUBHOCTTA, TOYHOCTTA W IIPEBAHTUBHMS XapaKTep Ha OIIEHKaTa Ha PHCKa,
KaToO B CBIIOTO BPEME CE OTKPOSIBAT MPEAN3BUKATEIICTBATA, CBBP3aHN C CTHYHHUTE
ACIIEKTH, 3aI[UTaTa Ha JAHHUTE X HEOOXOIMMOCTTA OT IIOBHIIIABAHE HA TUTHUTAIHUTE
KOMITETEHITMH Ha crieruanuctute mno b3P.

Kniovosu Oymu: oleHka Ha pUCKa; MalIMHHO oOyuyeHue; uupposa
TpaHchopmanus
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1. OT Tpaguuu KbM HHOBAIMH B OIICHKATA HA PUCKA

TpaauuuOHHMAT MpoIec Ha OLIEHKA Ha PUCKa ce 0a3upa OCHOBHO Ha eKCIIepPTHA
MpeLeHKa, HaOMI0ACHU ¥ aHAIM3 HAa UCTOPUYECKH AaHHH. Makap TO3M MOJIXO.X
Jla OCUTypsiBa HOPMaTHBHA ChbBMECTHMOCT, TOH 4eCTO CTpaja OT CyOeKTHBHOCT,
YOBEIIKH TPEIIKM M HEBB3MOXKHOCT 34 CBOEBPEMEHHO 00paboTBaHE Ha ToJeMHU
obemu umH(popmanma. Murerpupanero Ha Al B mpoueca Ha OIEHKAa Ha pUCKa
JaBa BB3MOXKHOCT 3a JUHAMHYHO, OOCKTHBHO M TPEAWKTUBHO yNpaBlieHHE Ha
OMACHOCTHUTE Ype3 aBTOMATU3UPaH aHalM3 Ha JaHHH OT MHOXKECTBO M3TOYHHIU
— 3IpaBHU JOCHETa M aHAJIM3H, JOKJIaId OT WHUHUICHTU W TPYIOBH 3JIOMOIYKH,
JaHHU OT HOCUMH YCTPOHCTBA, MPOU3BOJICTBEHN CEH30PU U APYTH.

Upe3 mammHHO OOy4yeHHE, HEBPOHHH MPEXH W aITOPUTMH 32 MPOTHO3HU
anamm3u Al cucremuTe Morar He caMo Aa MIEHTHU(UIHMPAT CHUICCTBYBAIIUTE
PHUCKOBE, HO U J1a MPeIBMKAAT OBICIIN OMAaCHOCTH, MO3BOJISIBANKY MpHUIIaraHeTo
Ha epeKTHBHUA MepkH 3a mpeBeHus (Johnson et al., 2023). Tasu Tpanchopma-
LU € B CHHXPOH C €BPOINEHCKUTE M MEXIyHAPOIHUTE MOJIUTHKH, HACOYCHU KbM
uudpoBU3aLMATa HA TPYAa U U3TPaKAAHETO HA ,,yMHHU' CUCTEMH 3a yNpaBlicHHE
Ha Oe3onacHoctTa (Miiller et al., 2020).

2. AHAJIN3 Ha AJITOPUTMHUTE U MO/IeJIUTe 32 MAIIMHHO 00y4YeHHe B OlleHKATA
HA pHcKa

WnTerpupanero Ha Al B porieca 1o olleHKa Ha puUcKa Mperonara U3nojia3BaHe
Ha Pa3M4HU MOJENM U aJrOPUTMHU 38 MAIIMHHO OOYYEeHHE, BCEKH OT KOUTO MMa
cneunuuHy npeguMcTBa u npuitoxkenus (Li et al., 2025; Smith et al., 2024).

CynepBu3zupano o0y4denue (Supervised Learning) ce mpumara 3a
Kinacu(uKanys Ha PUCKOBETE Bb3 OCHOBAa HAa MCTOPUYECKH NAHHHU. AJNTOPUTMHU
karo Decision Trees, Random Forest u Support Vector Machines (SVM) ce
M3M0JI3BAT 3a IPOrHO3HPAHE Ha BEPOSITHOCTTA OT MHIIUIEHTH, KaTo CE aHAJIU3UpaT
MHOXECTBO (PaKTOpH, Kato Hampumep paboTHa cpena, eKCIO3UIHMs Ha BPEIHU
areHTH, YOBEIIKO MOBEJEHNUE U IPYTH.

HecynepBuszupano o0ydenmue (Unsupervised Learning) ce uszmonsBa 3a
OTKpPHBAaHE Ha CKPUTH 3aBUCHMOCTH W TpyNHpaHe Ha PUCKOBH CIIEHapuu 0Oe3
peaBapuTeaHo AeGUHUPAHU KaTeropuu. AIropuT™Mu Kato k-Means Clustering n
Principal Component Analysis (PCA) noanomarat uieHTH(pUIIMPAHETO HA MOJICITH
1 aHOMaJIMM B JAHHUTE OT MOHUTOPHUHT CUCTEMHU.

HeBponnu mpexu n 1bj100k0 odyuenne (Deep Learning) ce npunarar npu
00paboTKa Ha KOMIUIEKCHH M MYJTUMOAAJIHM JaHHU (HaIp. BHIACOHAONIOJCHHE,
CeH30PHM [IaHHM, TEKCTOBM OT4YeTH). KOHBONIOLMOHHUTE W PEKYpPEHTHHTE
neBpoHHu Mpexu (CNN, RNN) moraTt na pa3no3HaBaT MOBEIECHYECKHA MOJECTH,
CUTHAJIM3UPAIIHN 32 MOBUILEH PUCK WX MPECTOSAI] HHIIUAEHT.

AJdropurmure 3a nporioden anaiau3 (Predictive Analytics) komOunmpar
CTaTUCTUYECKU METOAM U MAIIMHHO OOYYEHHUE 32 NMPEABHKIaHE HAa BEPOSTHOCTTA
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OT ONpeAeeHN CHOUTHSA KaTo MHLIMACHTH, OTKa3 Ha 00OpyJBaHE WMJIM YOBEIIKa
rpemika.

Oo0sicnumusaT u3kycrseH nHrtenekT (Explainable AI) npeacraBnsBa HOB
MOJIX0J], KOUTO OCUTypsiBa MPO3PAavyHOCT U MPOCIEIUMOCT Ha B3ETUTE pEIICHUs
ot Al cucremara, KaTo 1O TO3M HaYMH TapaHTHpa CHOTBETCTBHE C €THYHHTE U
npaBauTe crangapty Ha EC u ISO 45001.

3. JloOpm mpakTHKH 3a NpUJjaokeHue Ha Al / MammHHO 0o0ydeHHe B
CHCTeMHUTE 32 yIpaBJjieHHe HA PUCKa

Cpen npuMepHTe OT MEKAYHAPOAHATA U €BpOIICHiCKaTa MPaKTHKa ce OTINYaBa
npoektbT Ha MIRA (Matrix of Intelligence and Risk Assessment) B AnGanusi.
Pazpaboten ¢ moakpenara Ha MexnyHapoaHaTta opranuzauus mo tpyna (ILO),
TO3M MHCTPYMEHT NoMara TPyAOBUTE MHCIEKIHMHU Jla IUIAHUPAT MPOBEPKHUTE IO-
eeKTHBHO, Ja MACHTU(PHUUUPAT HAPYLICHHUs HAa TPYAOBOTO 3aKOHOAATENICTBO U
B3P, BrmounTenHo HeAekIapupaHa padoTa, Ype3 aHaiu3 Ha UCTOPUUECKU JaHHU
U mpeaBmwkaaHe Ha puckoBu ciydau (Al Provides Innovative Ways to Improve
Compliance with Labour Laws, 2025). M3non3BaHuTe anropuTMu U TEXHOJIOTUU
ca MamMHHO oOyueHue (data mining, mpeacKa3aTeNnHd MOJEIH), U3MOI3BaHE Ha
MHOYXECTBO aJTOPUTMH 32 OLICHKA Ha PHCKa, aHAJIU3 Ha TOJIEMHU HaOOpH OT JaHHU
3a MHCIIEKIMH U HAPYyILCHHS.

Hacrosimara mnnumaruea Ha EBpomelickaTa opranuzanus mo 0e30MacHOCT
u 3apase npu padota (EU — OSHA) ,,be3onacen u 31paBocCiioBeH Tpya B IH-
¢poBara epa‘“ e HacoueHa KbM HachbpuyaBaHe Ha OE30MacHHU YCIOBHUS Ha TPyd U
Onaromonyyue Ha pabOTELIUTE B CPea, KOATO BCE TIOBEYE Ce BiIUse OT HU(PPOBUTE
TEXHOJIOTMH U MHCTPYMEHTHTE Ha U3KyCTBEHUs MHTENEKT. B paMkuTe Ha MHULIMA-
THBATa € B X0/ KaMIIaHUsl ,, YIIpaBjeHne Ha padOTHHIIUTE Ype3 U3KYCTBEeH HHTe-
JIEKT®, KOSITO C€ OTHACS /10 U3MOJI3BAHETO HA TEXHOJIOTHH C U3KYCTBEH MHTEJIEKT
3a HaOJIOIeHHe, KOHTPOJI M ONTHMHU3AlMs HA YIPaBICHUETO HA CIIY)KUTEIHTE,
0co0eHO C orye] rapaHTUpaHe Ha TAXHATa 0€30MaCHOCT U 3/IpaBe B ChBPEMEHHATa
pabotHa cpena (Worker Management through Al: Implications for Occupational
Safety and Health | Healthy Workplaces — Safe and Healthy Work in the Digital
Age 2023 — 2025, 2025). UnnnuaTuBarta pas3riexia Kak U3KYCTBEHUST UHTEIEKT
MOXeE Ja TOAIoMara OpraHu3allMUTe B YNPABICHUETO HA TEXHUTE EKHIIH,
KaTo CBIIEBPEMEHHO IIOCTaBsl KAaTO MPUOPHUTET 3IpaBETO W OE30MacCHOCTTa Ha
CIIy’)KUTEIIUTE B YCIIOBHATA Ha AWTHTanu3upamus ce tpynos ceit. EU — OSHA
npeaocTaBs pecypeu (MH(GOpMAMOHHM JHCTOBE, MPE3CHTALMH) 32 ToBa Kak Al
MOJKe Ja Ce M3MOJI3Ba 3a yNpaBjieHHEe Ha PaOOTHHLIM: HApUMEp paslpeacisHe
Ha 3a/Ja4d CIOpe] YMEHHWs, MOHHTOPHHI Ha YyCJOBUSATa Ha paboTHaTa cpena
(Temmeparypa, BIasKHOCT), IPELyTPEKACHUS 38 PUCKOBH yCIIOBUS U APYTH.

Boaemmre MexxayHapoAHU KOMIIAHUH BCE TI0-4€CTO HHTETPUPAT U3KYCTBEHUS
WHTENEKT U MaIlMHHOTO 00yueHnne (ML) kaTo KIIt040BH HHCTPYMEHTH 338 PAHHOTO
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OTKpUBaHe, MPEBEHIMs U ynpasieHue Ha npodecnonanuure puckose (Chen et
al., 2021).

Kommnanusita Trio Mobil e enun ot nuonepute B npuiaraneto Ha [oT u Al
pelieHns 3a OCUTypsiBaHe Ha 0e30macHOCT Ha paboTHOTO Msicto. HeliHata
uHTerpupana cuctema Trio Safe / TrueAl xomOuHUpa BuaeoaHANU3, CEH30PU
U TEOJOKAIIMOHHNA TEXHOJIOTHH, KOUTO TMO3BOJSBAT aBTOMATUYHO OTKPHBAaHE Ha
OTIACHH CUTYAIMH — KaTO CONBCHIM MEXKIYy XOpa M MallhHHU, HelpaBUiHa padoTta
¢ o0opyaBaHe MM OTKIOHEHHUS! OT Oe30MacHUTE MaplIpyTH 3a ABrxkenue. Al an-
TOPUTMHTE 00pabOTBAT JaHHH B PEATHO BpPEME M M3MpallaT aBTOMATHYHH Tpery-
MPEXIEHHsI, KaTo 10 TO3W HAaYMH HaMaJslsiBaT BEPOSITHOCTTA OT TPYAOBU HHIUIECHTH
1 TIOBUILIABAT €()EKTUBHOCTTA HA PEAKLUUTE IIPH PUCKOBU CHOUTHSL.

Mogenst Ha Trio Mobil nemMoHCcTpUpa yclemHa HHTErpauus MeX1y HHTEpHET
Ha Hemtara (IoT) 1 U3KyCTBEH HHTENEKT, TPH KOSITO CHCTEMAaTa He caMo Ha0JIIo1aBa,
HO M TpeAcKa3Ba MOTEHLUWAIHU OMACHOCTH, KOETO MPEJCTABISBA CHILICCTBEHO
HaArpakJaHe CIpsiMO TPAAULUOHHHUTE acHBHU cucTeMu 3a OezomacHocT (IoT and
Al Solutions for Industrial Safety & Efficiency — Trio Mobil, 2015).

Kommanusita Cupertino Electric u3nonssa miatgopmara SmartTaglt —
WHTEJIMTeHTEH MHCTPYMEHT 3a HAOJIOACHUE U aHaJu3 Ha MOTEHLIUAIHU PUCKOBE
Ha CTpOUTeNHM M wuHAycTpuamHu obektn (Welcome to Zscaler Directory
Authentication, 2025). Upe3 BHeapsiBane Ha Al anroputmu 3a o0paboTka Ha
MOJIEBH HAOJIIOJICHUS CUCTEMaTa HACHTU(HULINPA MOJIENIN U YECTOTA Ha B3HUKBAHE
Ha PUCKOBU CHTYallUH, KaTO NMPEAOCTaBs Ha PbKOBOJUTEINTE aHAIUTHYHH OTYETH
3a ,,ropemute Touku' (hot spots) Ha pucka. Ta3u npeguKTHBHA (YHKIHOHAIHOCT
moJromMara nNpoakTHBHOTO YIpaBjeHHE Ha 0e30MacHOCTTa, Thi KAaTO TO3BOJISBA
BBBEXKJAHE HA LEJIEBH MEPKH 3a TIPEBEHIIUS IPEIU HACTHIIBAHETO HA MHIMJICHT.

U B nBata npakTryecku nmpumepa Al urpae Kiro4oBa posist B TpaHCHOPMUPAHETO
Ha yIpaBJIeHUETO Ha PUCKa — OT PEaKTHBEH KbM MPOaKTHBEH moaxox. JJokaro Trio
Mobil ce doxycupa BbpXy aBTOMaTH3UPaHO HAONIOAECHUE M MPEBEHIMS B PEaTHO
BpeMe upe3 MHTerpalus Ha CeH30pHM M BusyanHu naHuu, Cupertino Electric ak-
LEHTUPA BbPXY aHaJIU3 Ha HATPyIIaHUTE JaHHU M IPOTHO3UPaHe Ha pUCKOBHUTE TEH-
neHuu. OOLMOTO MEXKAY TAX € U3M0A3BaHeTO Ha Al 3a paHHO mpenynpeKaeHue u
WHPOPMUPAHO B3EMaHe Ha PEIICHU, KOSTO 3HAYMTEIHO MOBHUILIAaBa e()eKTUBHOCTTA
Ha CUCTEMHUTE 32 0€30IaCHOCT U PEeAyLHpa YOBEUIKUTE TPELIKH.

4. U3Boau 1 00001IeHUS

[IpakTrueckoTo mpuiiarane Ha Al 3a oreHka Ha MPO(ECHOHATHUTE PUCKOBE
HOCH 3HAYUTEJIHU MPEJAUMCTBA 10 OTHOIIICHUE HA ONTUMHU3ALUATA HA MPOLECHUTE,
HO CBIIIO TaKa IMOCTaBs M BaYKHU MIPEIN3BUKATEIICTBA.

— HeoOxoauMoCT OT KayecTBEHHM M HAAEKIHH NaHHU, ThHA KaTO MAIIHHHOTO
0o0ydYeHUEe CUIIHO 3aBHCH OT TOBA JIajlM Ca IIBJIHU U TOYHU UCTOPUYCCKUTE JaHHH,
CCH30PHUTE U3MEPBAHUS, UHCIICKITUOHHUTE TOKJIAU H TIp.
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— CopotBercTBHE ¢ npaBwiata Ha EC M HAIlMOHAJIIHOTO 3aKOHOAATEICTBO I10
OTHOIIICHHE Ha 0E30IMacHOCTTa W 3PaBETO MPHU padoTa, 3aKOHUTE 3a 3allUTa Ha
JIMYHUTE NaHHU U TPYAOBOTO 3aKOHOATEIICTRO.

— 3amuTa Ha JIMYHUTE JAHHU ¥ €THYHH aCIeKTH, OCOOCHO MPH U3IOJ3BaHE Ha
TEXHOJIOTHH, KOUTO HAaOII0AaBaT paOOTHUIIMTE, BUICOHAOIIOICHYSI, ChbOUpaHe Ha
(PM3HUONIOTUYHH WK OMOMETPUYHH JJAHHU.

— OOy4eHue Ha MepcoHalia ¥ pa3BUTUE HA JUTUTAIHUTES KOMIICTCHIINY, 3a J1a
Morat crienuanuctute 1o b3P 1a u3mon3BaT Te3u HHCTPYMEHTH €(PEKTHBHO.

— [Ipo3payHOCT ¥ OOSICHUMOCT Ha aJlTOPUTMUTE, 32 JIa MOTaT MOTPEOUTENNUTE
W pEeryJIATOPHUTE OpPTaHu Ja pa3depar 3aIio JajJieH PUCK € OIEHEH 10 ONpPe/IeIiCH
HAYVH.

WuTerpupaneTro Ha W3KYCTBEHUS MHTEICKT B TMpolleca 1O OICHKAa Ha
po(heCHOHATHUTE PUCKOBE PEJICTABIISABA CTPATETMUECKA CThITKA KbM IMTHTATHATA
TpaHcopmanus Ha CUCTEeMHTE 3a 0€30IAaCHOCT U 37jpaBe NpU padoTa. AHAIUIBT
nmokasBa, 4e Al Moke 1a moBUIIY e(h)eKTUBHOCTTA, 0OEKTUBHOCTTA U TPEBAHTUBHUS
XapakTep Ha OIICHKATa Ype3 aBTOMATH3UPAHO ChbOMPaHEe M MHTEPIPETAIVsl Ha JaHHH,
MPOTHO3EH aHaJIU3 U OTKPHBAHE HA 3aBUCUMOCTH, HEJIOCTHITHHU 3a TPAJAUIIMOHHUTE
metou (Nazari et al., 2025; Patel et al., 2020).

Bompekn ToBa OaNaHCHT MEXIY TEXHOJIOTMYHUTE HHOBAIIMM M YOBEIIKHS
EKCIIePTEH OIHUT € KIIF0YBT KbM YCTOMUMBO U O€30MacHO ObJelie Ha pa0oTeIIuUTe.
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ARTIFICIAL INTELLIGENCE AS ATOOL FOR
OPTIMIZING THE OCCUPATIONAL RISK
ASSESSMENT PROCESS

Abstract. Occupational risk assessment is a crucial component of the
occupational safety and health (OSH) management system. Traditional methods,
although well-established, are often characterized by a certain level of subjectivity,
limited objectivity and take up significant time and resources. In this context, the
application of artificial intelligence (Al) represents a significant innovation with
the potential to optimize the process through automated collection, analysis and
interpretation of data on working conditions, technological risks and the human
factor.

This study aims to explore the possibilities for integrating Al into the
occupational risk assessment process in the context of national legislation and good
European and international practices. The basic algorithms and machine learning
models applicable to the identification, classification and prediction of risk factors
are analysed. Practical examples are presented from the European Agency for Safety
and Health at Work (EU — OSHA), the International Labour Organization (ILO) and
leading private organizations implementing Al in their risk management systems.

The results of the analysis highlight the potential of Al to increase the efficiency,
accuracy and preventive nature of risk assessment, while highlighting the challenges
related to ethical aspects, data protection and the need to increase the digital
competences of OSH professionals.

Keywords: risk assessment; machine learning; digital transformation
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