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Pedepar/anoTamis:

1. Y puceprauiiiHiil po60Ti BUPilIEHO aKTyaJlbHE HAYKOBO-TIPUKJIA[HE 3aBJAHHS MifBUIIEHHS €(PEKTUBHOCTI
yIpaBiiHHS NpoQeciiHMMU pU3MKaMu Py BUOOPI Ta eKCILTyaTalii 3aco6iB iHAMBIyaTbHOTO 3aXUCTY OPraHiB
nuxaHHs (3130/0) misxoM po3pobiieHHs iHTerpasbHOI MOJeli OLiHKY MpodeciiiHuX PUBHUKIB, sIKa KOMILJIEKCHO
BpPaxoBYye JIOACbKUN (PAKTOP, €KCILTyaTalliliHi pU3MKY, 3aXUCHY €(PEKTUBHICTh, IPOTHO30BAaHUN PeCypPC 3aXUCHOI Aii
Ta €KOHOMIUHiI KpUTepii NPUUAHATTS pilleHb. [IpoBefeHO KOMIIEKCHUN aHaJli3 HOPMaTHMBHO-IIPAaBOBOi 6a3u YKpaiHu
Ta CBITY, BKJIIO4a0un MbkHapopHi cranzapty ISO 45001:2018 Ta ISO 31000:2018, eBponericbkuii ctanaapt EN
529:2005 (rapmoHizoBanuii B YkpaiHi sk JCTY EN 529:2006), HaulioHabHi TpaBusa BUOOPY Ta 3acTocyBaHHs 3130]]
arigHo 3 HITAOIT 0.00-1.04-07, a Takoxx TexHiuHMI1 perjameHT 3ac0o6iB iHANBIyaJbHOTO 3aXUCTY, 3aTBEPAKEHNN
[Toctanosoro Ka6inety MinicTpiB Ykpainu N2 771. Kpim Toro, mpoaHasnizoBaHO HayKOBi JKepeJia Ta iCHylo4i MeToan

OLIiHKM PU3UKIiB, cepe] SIKUX sIKiCHI MeTogu (MaTpuuHi metoau, Mmeton HAZOP, meTog, «5-40My?»), KiJIbKiCHI METOAU



(FMEA, SPAR-H, FRAM) Ta ri6bpunHi (HaniBKinbKicHi) nigxonu, 3okpema metog, ®aitna-Kinnzi. BctanoBieHo, 1o
YUHHI igX04U IepeBaXHO OPieHTOBaHI Ha OKpeMi CKJIaloBi pU3KKY, TOOTO TE€XHi4YHi, OpraHisanilini abo eKOHOMI4Hi
acIleKkTH, i He 3a6e3I1e4Yy0Th KOMIIJIEKCHOIO BpaXyBaHHsI B3A€MO3B's13KY Mi’K KOHCTPYKTUBHUMU OCOOJINBOCTSIMU
pecniparopa, ¢i3iosIOriYHUM CTaHOM MpaLiBHUKA, IMHAMIKOIO €KCIUTyaTaliiHUX PU3UKIB Ta EKOHOMIYHUMU
HacJligKaMU. BusBieHo, 1o iCHyI04i CTaHAApPTU Ta METOAVKUA MAIOTh IIEPEBAXKHO CTATUYHUI XapakTep i
HEIOCTaTHbO PETyJIIOI0Th IUHAMIYHI pU3NKU TPUBaJoi ekcruryartanii 31301, mo CTBOPIOE CYTTEBI MPOraJIMHYU B
CHCTeMi yIpaBJliHHS 0XOPOHOIO npali. Ha ocHOBI mpoBeieHoro aHalisy copMyJIbOBAaHO METY Ta 3aBAAHHS
JOCJIIPKEHHS. Y IOCKOHAJIIEHO MOJIEJIb OL[iHIOBAHHS HAIMHOCTI JtoauHy npu ekcrutyaraunii 31301 Ha 0CHOBI
mopudixoBanoro metony SPAR-H (Standardized Plant Analysis Risk -~ Human Reliability Analysis), 3a paxyHOK
IIOOATKOBOTO BPAXyBaHHS BIIMBY IIapaMETPiB MiIMAaCKOBOTO IIPOCTOPY, 30KPEMA TEMIIEPATYPH Ta BiTHOCHOI
BOJIOTOCTI, @ TAaKOX (Pi3i0JI0riYHOr0 HAaBAaHTAXKEHHS, OLiHIOBAHOTO 33 4YACTOTOIO NYJIbCY, HA MIMOBIPHICTb
6€e31IOMUJIKOBOTO BUKOHAHHS BUPOOHNYUX oriepaliii. Ha OCHOBi ekcrieprMeHTaIbHUX AOCiIKEHb 3aXNCHUX
BJIACTMBOCTE! pecnipaTopiB Ha JOOPOBOJIbILISIX BCTAHOBJIEHI 3aKOHOMIPHOCTI 17151 GOPMYBaHHS IOKA3HUKIB
KOPUIyBaJIbHUX KOoe(illieHTiB. 30KpemMa, Koe(illieHT BIIJIMBY TEMIIEPATyPU PO3PAXOBYETHCS SIK BiIHOMIEHHS MK
(PpaKTHMYHOIO TEMIIEPATYPOIO MiJl MACKOIO PecIipaTopa Ta KOM(OPTHOI, 10 334A€TbCSI HOPMATUBHIMU
nokymeHTamu. KoedillieHT BIIJIMBY BOJIOTOCTI BUBHAYAETHCS K BifHOIEHHS MixK (PaKTUYHOIO BOJIOTICTIO Y
IiZAMacKOBOMY IIPOCTOPi Ta KOM(OPTHOIO, BUXOI4H 3 peXXUMy po6oTu. KoeillieHT BIIJIMBY NyJIbCY
PO3PaxOBYETHCS SIK Pi3HULS MK ITyJIbCOM IIPU POOOTI B pecnipaTopi Ta HOPMaJIbHUM ITyJIbCOM IIPU POOOTI 6€3
pecniparopa. 3arajipHa HaAiiHICTb JIIOAVMHN BU3HAYAETHCS K NOOYTOK 6a30BOi HAMIMHOCTI Ta TPHOX 3a3HAYEHUX
KOPUI'yBaJIbHUX KOe(illieHTiB, 110 JO3BOJISIE KiIbKICHO OLIiHUTYU HETaTUBHUI BIJINB MIKPOKJIiMATYy MilMacKOBOTO
IIpoCTOpY Ha (QYHKIiOHA/IbHY HaJifiHICTh NpalliBHUKA Yepe3 iIHTeHCUBHI (i3UyYHi HaBaHTaXKEHHS1, 3DOCTAHHS OIIOPY
(iNIbTPYBAJIPHUX €JIEMEHTIB, 301/IbIIEHHS MiICMOKTYBaHHS He(iIbTPOBAHOIO MOBITPsl 4Y€PE3 HELIIIbHOCTI CMYTU

00TIOpalii Ta HAKOIIMYEHHSI BOJIOTY Y IiIMacKOBOMY IIPOCTOP.

2. The dissertation addresses a relevant scientific and applied problem of increasing the efficiency of occupational
risk management in the selection and operation of respiratory protective devices (RPDs) by developing an integral
model for assessing occupational risks that comprehensively takes into account the human factor, operational
risks, protective efficiency, predicted service life of filters, and economic decision-making criteria. A
comprehensive analysis of the regulatory framework of Ukraine and the world was carried out, including
international standards ISO 45001:2018 and ISO 31000:2018, the European standard EN 529:2005 (harmonized in
Ukraine as DSTU EN 529:2006), national rules for the selection and application of RPDs according to NPAOP 0.00-
1.04-07, as well as the Technical Regulation on Personal Protective Equipment approved by Resolution No. 771 of
the Cabinet of Ministers of Ukraine. In addition, scientific sources and existing risk assessment methods were
analyzed, including qualitative methods (matrix methods, HAZOP, the «5 Whys» method), quantitative methods
(FMEA, SPAR-H, FRAM), and hybrid (semi-quantitative) approaches, in particular the Fine-Kinney method. It was
established that the current approaches are primarily focused on individual components of risk, i.e., technical,
organizational, or economic aspects, and do not provide a comprehensive consideration of the interrelationship
between the design features of the respirator, the physiological state of the worker, the dynamics of operational
risks, and economic consequences. It was found that existing standards and methods are mostly static in nature
and insufficiently regulate the dynamic risks of long-term operation of RPDs, which creates significant gaps in the
occupational safety management system. Based on the analysis, the aim and objectives of the study were
formulated. The model for assessing human reliability in the operation of RPDs was improved based on the
modified SPAR-H method (Standardized Plant Analysis Risk — Human Reliability Analysis), by additionally taking
into account the influence of the parameters of the under-mask space, in particular temperature and relative
humidity, as well as physiological load assessed by heart rate, on the probability of error-free performance of
production operations. Based on experimental studies of the protective properties of respirators on volunteers,
patterns were established for the formation of correction coefficients. In particular, the temperature influence
coefficient is calculated as the ratio between the actual temperature under the respirator mask and the
comfortable temperature specified by regulatory documents. The humidity influence coefficient is determined as



the ratio between the actual humidity in the under-mask space and the comfortable humidity, based on the work
mode. The heart rate influence coefficient is calculated as the difference between the heart rate when working
with a respirator and the normal heart rate when working without a respirator. The overall human reliability is
determined as the product of the baseline reliability and the three mentioned correction coefficients, which allows
for a quantitative assessment of the destructive influence of the under-mask microclimate on the functional
reliability of the worker due to intense physical loads, increased resistance of filter elements, increased inward
leakage of unfiltered air through gaps in the face seal, and moisture accumulation in the under-mask space.
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