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Pedepar:

1. O6'exTOM OOCTiAKEHHS € — OLiHIOBaHHSI PU3UKIB O6€3MeKH Ipalli Ha BUPOOGHUIITBI. [IpeiMeToM JOCTiIKeHHSI €
3aCTOCYBaHHS (PYHKLIOHAJIbHO-3aJIEXKHUX CTATUCTHUK J1s1 yAIOCKOHAJTIEHHSI METOIB OL[iHIOBaHHS PU3UKIB 6€3I1€KU
mpaui Ha BUpOOHMLTBI. MeTOI0 NOCiIP)KeHHS € yIOCKOHAJIEHHSI MeTO/iB OL[iHIOBaHHS PU3UKIB Oe3NeKu mpatrii,
BPaxXOBYIOYM HeJliHiMHI QYHKIiOHA/IbHI 3aJI€5KHOCTI, SIKi BIUIMBAIOTh HA OTPUMAaHHS HOBUX YKCEJIbHUX 3HaYeHb
OIIiHOK Ha 6€3p03MipHill IKaJi Ta 103BOJIITh €(PEKTUBHO BUKOPHUCTOBYBATU (PYHKLIOHAbHO-3aJI€XKHI CTATUCTUKU
17151 BUBHAYEHHSI pU3KKiB TPOQeCiHUX 3aXBOPIOBaHb. Briepie po3po06yeHO KijIbKiCHO-BEpOAIbHY MAaTPHULIIO 3
BUKOpHCTaHHAIM (YHKIIOHAIBHOI 3aJ1€KHOCTI -~ PYHKIii TOMUIIOK, sIKa LO3BOJISIE TIEPEBECTH Pi3Hi BapiaHTH
BepOaIbHUX OLiHOK Y KOJIOBAHY YUCEJIbHY 6€3pO3MipHY 1IKajy. Lle 103BOINUTh OTPUMYBATHU YUCJIOBI OL[iHKU
(PYHKLIOHYBaHHS CUCTEMU O€3I€KU Ipalli Ha BUPOOHUITBI y KiJIbKiICHOMY BUPaXXEHHi Ta OTPUMYyBaTH iHPOpMalLiio
IO 10 YIPaBIiHHS. Briepine oTpuMaHo QYyHKIIiO MiTbHOCTI OL[iHOK OAMHUYHUX IIOKA3HMKIB Oe31eKu Mpari Ha

6e3p0o3MipHill 1KaJIi, 3aCTOCOBYI0YM (PYHKIIOHAJIBHY 3aJI€5KHICTB, SKa [03BOJIMJIA 3HAUTH iIMOBIPHOCTI pU3HMKIB



[IOTaJaHHSI BUMIPSIHOTO 3HA4Y€HHS y Oy[Ib SIKUH iHTE€pBaJl OLiHIOBAHHS 332 YMOBH, 110 3aKOH PO3MOiNy YXCIIOBUX
3HaUYeHb OJMHNUYHMX [IOKA3HUKIB 6e3I1eKy Mpalli BiAoBifae HOpMaJIbHOMY 3aKOHY. Lle 103B0oINIIO po3pobutu
METOJIMKY OLiHIOBaHHS PM3MKIB Ta 3aCTOCOBYBATHU 7151 Oy[Ib SIKUX THII BUPOOHULITB Ta MigIIPUEMCTB. Briepiue
OTPUMaHO (PYHKIIiIO IiTbHOCTI OLIIHOK OJJMHUYHUX [TOKa3HUKIB Oe3MeKy Ipalli Ha 6e3p0o3MipHill mKaii,
3aCTOCOBYIOUM (DYHKLIOHAJIBHY 3aJI€XHICTb, SIKa JO3BOJINJIA 3HANTH iMOBIPHOCT] PM3UKIB IONAiaHHS BUMipSIHOTO
3HAYEHHS y Oyb KUY iHTEpBaJ OLiHIOBAaHHS 32 YMOBY, 1O 3aKOH PO3IOJiTy YMCIOBUX 3HaY€Hb OJUHUYHUX
IIOKa3HMKIB 6€3I1€KM ITpalli Bi/llIOBijae PiBHOMIDHOMY 3aKOHY PO3ITO/ijy. Y BCTYIIi OOIPYHTOBAHO aKTyaJIbHICTh
TeMHU, C(POPMYJILOBAHO METY i 3aadi IUCEPTALiHOI POOOTH, BUBHAYE€HO HAYKOBY HOBU3HY i IPAKTUYHY LiHHICTh
OTPUMAaHUX Pe3yJbTaTiB, I0LAHO 3aTrajJIbHy XapaKTepUCTUKY POOOTHU. Y IIEepIIOMY PO3ZiJi IPOBeAEeHO aHali3
iCHyI0UMX HAayKOBHUX MiZIXO/iB [0 KiJIbKiCHOTO OLIiHIOBaHHS SIKOCTI sIK 00’€KTiB KBajsliMeTpii pi3HOI npupoau, Tax i
IIPOLIECIB Ta CUCTEM, CEPEJ, IKUX CUCTEMHU 3a0e3IeUeHHsI 0e3MEKOI0 Npalli. PO3IJISIHYTO psi Cy4aCHMX HAayKOBUX
POBIT, IOB'SI3aHUX 3 OL[iHIOBAHHSM SIKOCTI, IIPOLIECiB Ta TIOCJIYT, BU3HAYEHO iX HEJOJIiKY Ta MO>KJIMBI MexXi
3acTocyBaHHs. [IpoBeieHO aHasi3 cCy4acHUX HAyKOBUX JOCJIiJKeHb CTOCOBHO OLliHIOBaHHS 06€3I1eKU Ta TirieHu nparti
KiJIbKiCHOI OLIiHKM pU3UKiB Heb6e3meky Ta MeTOOUK ineHTudikanii Heb6e3nek Ta oliHI0BaHHS TPOdECiHUX PUBUKIB.
Po3rygHyTO psif HAyKOBUX AMCEPTaLill, B IKUX JOCIIIXYIOTbCS KBUIIMETPUYHI MigXOAU 0 OLiHIOBAHHS 0€3I1EKU Ta
ririeHu npari Ta BUSBJIEHO iX HEJOJIIKU. Y IPYyroMy po3Iisi pO3risiaeThCs CUCTEMA YIIPABJIiHHS 6e3I1eKoo mpalii Ha
MiAIIPUEMCTBI, 5K CKJIaiHa CUCTEMA. TOMY ITPOMIOHYETHCS OTPUMATH KOMIIJIEKCHY OLIHKY ii IKOCTi. [17151 11bOTO
IIPOIIOHYETHCS 3aCTOCOBYBATU BepOaJIbHi MIKaJIY, TaK K OLiHKY OAMHUYHUX ITIOKA3HUKIB IKOCTi MOXKJIMBO OTPUMATU
METO/IOM OIMTYBAHHS NPALiBHUKIB JaHOTO MiAANPUEMCTBA. ¥ SIKOCTi (YHKLIOHAIBHOI 3a71€KHOCTI IPOIIOHYETHCS
BUKOPUCTOBYBaTU QYHKIIiIO TIOMUJIOK, SIKa Ma€ napameTp GOpMHU i mapaMmeTp 3cyBy (MaciTaby). Takox
3aIIPOIIOHOBAHO METOAMKY OTPHMMAaHHSI KiJIbKiICHMX OLiIHOK CHCTEMMU YIIPaBJIiHHS ririeHoo Ta 6€3IeKOol0 Npalli 3
BEJIMKOIO KiJIbKiCTIO [TIOKa3HMKiB. PO3po6sieHa MeTOMKA Jla€ MOKJIUBICTb OTPUMYBATU YMCEJIbHI 3HAUEHHS
BepOaIbHUX OLHOK, 1110 JO3BOJISIE 32CTOCOBYBAaTH METOAM MaTEeMaTUYHOI CTATUCTUKMU 7151 BUPILIEHHS IPAaKTUYHUX
3aBZaHb 3 YIPaBJIiHHS B CUCTEMax YIIpaBJIiHHS TirieHolo Ta 6e3eKolo npalii Ha BUpoobHu1TBI. Haykosa LiHHICTb
3aIIPOINIOHOBAHOI METOAUKY IOJIATAE B ii YHIBEPCANILHOCTI. Y TPETbOMY PO37iji IPOIIOHYETLCH METOLIKA
BU3HAYEHHS KOMIUIEKCHOI OL[iHKM YMOB IIpalli, IKa CKJIQLAEThC 3 PSAAY KPOKIB. [IJ1s MiATBEPIKEHHS
IIpale3faTHOCTI MeTOAMKY 3 OLIiHIOBaHHS 6e3MeK! Ipalli 6yJ0 MpoBeJeHO NOCiIP)KeHHS. Ha MAalIMHOOYIiBHOMY
nianpueMcTsi. [171s1 OLiHIOBaHHS PO3IVISIAANINCS 1IKiA/IUB] BAPOOHUYI YMHHUKY Yy Liexy. BusHauumy, mo y uexy
OCHOBHMMH HIKiIJIMBUMU BUPDOOHUYMMY YNHHUKAMU €: MIKpOKJIiMaT (TemMIepaTypa MoBiTps, BiTHOCHA BOJIOTICThb
IOBITPSI, IBUIKICTh PyXy MOBITPS), LIyM, JIOKaJIbHA Bibpawis. [yi1 KOMIIJIEKCHOTO OL[iHIOBAaHHS Oe3IeKy Ipalli Ha
BMPOOHUIITBI 32CTOCOBYBaJIM YUCEJIbHE iHTEIPyBaHHS METOIOM CEPEHIX PSIMOKYTHUKIB. 3alIpOIIOHOBaHY
METOJIMKY MOKHA BBaXXaT/ YHiIBEPCaJIbHOIO, OCKIJIBKY il MOXKHA 3aCTOCOBYBATH [J1 OyAb SKUX IPUMIllleHb Ta
HiAnpueMCTB. Y 4€TBEPTOMY PO3[ijli BUSHAYMIIN (YHKLIIO LIiJIbHOCTI Ha 6€3p0O3MipHill MIKaJli, SIKa SIBJISIETHCS
MOBIPHOCTSIMU PU3UKIB [10NIaJJaHHS BUMipSIHOTO 3HaUY€HHS YMHHYKA y OyAb KUl iHTepBat Big O no 13a yMoBi, 1m0
3aKOH pO3IOJily BUNaAKOBUX (PAKTOPIB SIBJISIETCS HOPMaJIbHUM. BU3HaUMIM QyHKIIO WiNbHOCTI PYyHKIiOHATBHO
3aJ1e’KHUX BUIIAIKOBUX BEJIMUMH OLiHOK [TIOKa3HUKIB SIKOCTi 32 YMOBH, 110 TOKa3HUKMU SIKOCTI MiATIOPSIIKOBYIOTHCS
piBHOMIpHOMY 3aKOHY po3nozainy. [IpoBeneHo anpobaliio METOAY Ta BUSHAYEHO HMOBIPHOCTI IOTPAIISIHHS

BUIIaJIKOBUX BEJINYMH Y 33JaHUI iHTEpBaj OLiHIOBAaHHS.

2. The object of the study is the assessment of occupational safety risks at work. The subject of the study is the use
of functionally dependent statistics to improve methods for assessing occupational safety risks at work. The
purpose of the study is to improve methods for assessing occupational safety risks, taking into account nonlinear
functional dependencies that affect the obtaining of new numerical values of estimates on a dimensionless scale
and will allow the effective use of functionally dependent statistics to determine the risks of occupational diseases.
For the first time, a quantitative-verbal matrix has been developed using a functional dependence - the error
function, which allows to translate different variants of verbal assessments into a coded numerical dimensionless
scale. This will make it possible to obtain numerical estimates of the functioning of the occupational safety system
in quantitative terms and obtain information on management. For the first time, the density function of
assessments of single occupational safety indicators on a dimensionless scale was obtained using a functional



dependence that allowed us to find the probability of the measured value falling into any assessment interval,
provided that the law of distribution of numerical values of single occupational safety indicators corresponds to
the normal law. This made it possible to develop a risk assessment methodology that can be applied to any type of
production and enterprise. For the first time, a density function of assessments of single occupational safety
indicators on a dimensionless scale was obtained using a functional dependence that allowed finding the
probability of the measured value falling into any assessment interval, provided that the law of distribution of
numerical values of single occupational safety indicators follows a uniform distribution law. The introduction
substantiates the relevance of the topic, formulates the purpose and objectives of the dissertation, defines the
scientific novelty and practical value of the results obtained, and provides a general description of the work. The
first chapter analyses the existing scientific approaches to quantitative quality assessment of both qualimetry
objects of various nature and processes and systems, including occupational safety systems. A number of modern
scientific works related to the assessment of quality, processes and services are considered, their shortcomings
and possible limits of application are identified. An analysis of current scientific research on occupational safety
and health assessment, quantitative hazard risk assessment, and methods of hazard identification and
occupational risk assessment is carried out. The second chapter considers the system of occupational safety
management at an enterprise as a complex system. Therefore, it is proposed to obtain a comprehensive
assessment of its quality. For this purpose, it is proposed to use verbal scales, since the assessment of single quality
indicators can be obtained by interviewing employees of a given enterprise. As a functional dependency, it is
proposed to use the Error Function, which has a shape parameter and a shift parameter. The article also proposes
a methodology for obtaining quantitative assessments of the occupational health and safety management system
with a large number of indicators. The developed methodology makes it possible to obtain numerical values of
verbal assessments, which allows applying the methods of mathematical statistics to solve practical management
problems in occupational health and safety management systems. The scientific value of the proposed
methodology lies in its versatility. The third section proposes a methodology for determining a comprehensive
assessment of working conditions, which consists of a number of steps. To confirm the efficiency of the
methodology for assessing labour safety, a study was conducted at a machine-building enterprise. For the purpose
of the assessment, we considered harmful production factors in the shop. It was determined that the main harmful
production factors in the shop are: microclimate, noise, local vibration. For a comprehensive assessment of
occupational safety at work, we used the numerical integration method of average rectangles. The proposed
methodology can be considered universal, as it can be applied to any premises and enterprises. In the fourth
chapter, the density function was defined on a dimensionless scale, which is the probability of the risk of the
measured value of a factor falling into any interval from O to 1, provided that the law of distribution of random
factors is normal. The density function of functionally dependent random variables of quality indicators estimates
has been determined, provided that the quality indicators follow a uniform distribution law. The method was
tested and the probabilities of random variables falling into a given evaluation interval were determined.
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3B'A30K 3 HAYKOBHMH TeMaMH: 01220200930, 0119U101873

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. I'pinyenko 'anHa CepriiBHa

2. Hanna Hrinchenko

KBasigikamis: . r. u., gom., 05.01.02

ImenTudikarop ORCID ID: 0000-0002-6498-6142

JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHH lOpI/I,I;H'{HOi 0COOM: XapkiBchbKMil HalliOHAIbHYI YHiBepcuTeT iMeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan Cso6oau, 4, XapkiB, XapkiBCbKU# p-H., 61022, YkpaiHa

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
BaacHe IlpizBume Im'st I1o-6aTbKOBI:

1. Pypuk HOpiit IBanoBMY

2. Yurii Rudyk

KBasigikanis: n. 1. u., nou,., 05.01.02
InenTudikarop ORCID ID: 0000-0002-7372-5876
JoparkoBa iHpopmamnist:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: JIbBiBCHKUIT IepPKaBHUI yHIBEPCUTET 6e3MeKH

KUTTENISIIBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiiHHSA: [lepkasHa ciyk6a YKpaiHu 3 HAA3BUMYalHUX CUTYaLLii



InenTudikarop ROR:

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. Mukuityyk Mukosia MUKOJ1ai0B1Y

2. Mykola M. Mykyichuk

KBasigikanis: 1. 1. n., npodecop, 05.01.02

InenTudikarop ORCID ID: 000-0002-0591-6304

JopaTrkoBa inpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuil yHiBepcuteT "JIbBiBCbKA MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa banpepuy, 6yz. 12, JIbBis, 79013, YkpaiHa

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kyyepyk Bonogumup IOpinioBuy

2. Volodymyr Kucheruk

KBasigikamnis: n. 1. n., npodecop, 05.13.05

InenTudikarop ORCID ID: 0000-0002-6422-7779

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: YMaHCHKMIl HALIOHATIBHUIA YHIBEPCUTET
Koz, 3a €IPITIOY: 00493787

Micuesnaxo,r.perHﬂ: ByJL. [HCTUTYTCBKA, Oy1. 1, YMaHb, YMaHCbKU p-H., 20301, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTn

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lluxaHoBCbKa Ipyuna BacuniBHa

2. Iryna Tsykhanovska

KBasigikamis: 1. 1. ., npodecop, 05.18.16
InenTudikarop ORCID ID: 0000-0002-9713-9257
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: XapKiBCbKUil HALOHAJIBHUIT YHiBepcuTeT imeHi B. H. Kapasina



Kopg 3a €IPIIOY: 02071205

MiCIICSHaXO,I[)KeHHH: MangaH CBo6oay, 4, XapkiB, XapKiBCbKUil p-H., 61022, YkpaiHa

dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi
ByiacHe Ilpi3Bumie Im's ITo-6aThKOBI
TOJIOBH paju

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIIBHOCTI

KynpisnoB Onexkcanap BomoguMuposuy

Kynpisnos Onekcanap BomoguMuposuy

llleByenko AHpint OsieKcaHIPOBUAY

VKpIHTEI

[Opuenko TersHa AHaTosiiBHA



