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1. YnockoHasleHHSI METO/IB OLiHIOBaHHS pU3MKiB 6€3MeKM Npalli Ha BUPOOHUILTBI 3 3ACTOCYBaHHSIM (PYHKI[IOHAJIbHO-

3aJIEXKHUX CTATUCTUK

2. Improvement of methods for assessing occupational safety risks at work using functionally dependent statistics

Pedepar:

1. O6'exTOM OOCTiI)KEHHS € — OIiHIOBaHHS PU3UKIB 6€3MeK! Ipalli Ha BUPOOHULITBI. [IpeiMeTOM JOCTiIKEHHS €
3aCTOCYBaHHS (PYHKLiOHAJIbHO-3aJI€KHUX CTATUCTHUK IJIs1 yIOCKOHAJTIEHHSI METOZIB OL[iHIOBAaHHS PU3UKIB 6e31eKu
npaui Ha BUpOOHMLTBI. MeTO0 OCiI>)KeHHS € yIOCKOHAJIEHHSI MeTO/iB OL[iHIOBaHHS PU3UKIB Oe3leKku mpalli,
BPaxOBYIOUYM HeJIiHiMHI (yHKIiOHA/IbHI 3aJI€5KHOCTI, SIKi BIUIMBAIOTh HA OTPUMAaHHS HOBUX YACEJIbHUX 3HaY€Hb
OLIiHOK Ha 06€3pO3MipHill mKaJli Ta 103BOJSATh €(PEKTUBHO BUKOPUCTOBYBATH (PYHKLIOHAIbBHO-3aJI€5KHI CTaTUCTUKU
L7151 BUBHAUEHHSI pU3KKiB TpodeCciiiHMX 3aXBOPIOBaHb. Briepiie po3po6yeHo KijlbKiCHO-BepOaIbHy MaTpPHULIIO 3
BHUKOPHUCTaHHSIM (YHKIiOHA/IBHOI 3aJ71€XKHOCTI - PYHKLIii IOMUJIOK, sIKa [J,03BOJIsIE IIEPEBECTU Pi3Hi BapiaHTH

BepOaIbHUX OLHOK Y KOJIOBAaHY YKCEJIbHY 6€3pO3MipHY IKajy. Lle 103BOINUTh OTPMMYBATHU YUCJIOBI OL[iHKA



(PYHKLIOHYBaHHS CUCTEMU O€3MEKU Ipalli Ha BUPOOHULTBI y KiJIbKiCHOMY BUPaXKEHHi Ta OTPUMYyBATH iHPOpMaLLilo
110 [10 YIpaBJIiHHS. Briepine oTpuMaHo QYyHKIIiO MiTbHOCTI OL[iHOK OAMHUYHUX [IOKA3HUKIB 6e3IeKu Mparli Ha
6e3p0o3MipHill 1KaJi, 3aCTOCOBYI0YM (YHKIIOHAIBHY 3aJI€5KHICTB, KA J03BOJIMJIA 3HAUTH iIMOBIPHOCTI pU3HUKIB
[IONaJaHHsI BUMIPSIHOTO 3HAY€HH y Oy[Ib SIKUH iHTEepBaJl OLiHIOBAHHS 332 YMOBH, 110 3aKOH PO3MOiNy YMCITIOBUX
3HAY€Hb OJMHUYHUX TIOKA3HUKIB 6€3MeKU Ipalli BiloBifae HOpMaIbHOMY 3aKOHY. Lle 103BOJIMIIO PO3POOUTH
METOJMKY OLiHIOBaHHS PUBUKIB Ta 3aCTOCOBYBATHU IJ1s1 OYIb SIKUX TUII BUPDOOHULTB Ta MiANpUeMCTB. Briepuie
OTPUMAaHO (PYHKLIIO 1IiJIBHOCTI OLIIHOK OAMHMYHUX [1I0Ka3HUKIB 06€3IeKU Npalli Ha 6e3po3MipHiil MmKaili,
3aCTOCOBYIOUM (PYHKIIOHAJIbHY 3aJI€3KHICTD, 5IKA IO3BOJIMJIA 3HANTH iIMOBIPHOCTI pU3UKIB ONaJaHHS BUMIPSHOTO
3HAYEHHS y Oyb KUY iHTepBaJs OLiHIOBAaHHS 32 YMOBY, 1O 3aKOH PO3IOLiTY YMCJIOBUX 3HaY€Hb OJUHUYHUX
IIOKa3HMKIB 6e3I1eKH Ipalli Bifj[l0Bifae piBHOMIDHOMY 3aKOHY PO3IO/iny. Y BCTYIli OOI'PYHTOBAaHO aKTyaJIbHiCTh
TeMHU, C(POPMYJILOBAHO METY i 3aaui AUCEPTaLiiHOI POOOTH, BUBHAYEHO HAYKOBY HOBU3HY i IPAKTUYHY LiHHICTb
OTPMMAaHUX Pe3yJIbTATiB, NOJAHO 3arajbHy XapakKTEePUCTUKY pOOOTH. Y IepuIoMy po3/iji IPOBEIEHO aHai3
iCHyI0YMX HAyKOBUX MiZIXO/iB [0 KiJIbKiCHOTO OLIiHIOBaHHS SIKOCTI sIK 00’€KTiB KBasliMeTpii pi3HOi npupoau, Tax i
IIPOLIECIB Ta CUCTEM, CEPEJ, IKUX CUCTEMHU 3a0e3I1eueHHs! 6€311eKOI0 Npalli. PO3IJISIHYTO psifi CydaCHMX HAayKOBUX
POGIT, TOB'SI3aHUX 3 OL[iHIOBAHHSM SIKOCTI, TIPOLIECiB Ta TIOCJIYT, BU3HAYEHO iX HEJOJIIiKY Ta MOKJIMBI MexXi
3acToCyBaHHs. [IpoBefieHO aHai3 Cy4acHUX HAyKOBUX JOCIIiKeHb CTOCOBHO OLIiHIOBaHHS 6€3I1eKU Ta TirieHu nparti
KiJIbKiCHOI OlIiHKM PU3MKiB He6e3meky Ta MeTOOuK ineHTudikalii Hebe3nek Ta oliHIoBaHHS TPOdeCiiHUX PUBUKIB.
Po3rygHyTO psif, HAyKOBUX AMCEPTaLill, B IKUX NOCIIIKYIOTbCS KBJIMETPUYHI MiTX0OAU 10 OLiHIOBAaHHS 0€3MEeKU Ta
ririenu npatj ta BUSIBJI€HO ixX HEeJOJIiKU. Y IPyromy po3zisi po3risgaeTbCsl CUCTEMA YIIPABJIiHHS 6€3MeKOIo Ipalli Ha
MigIIPUEMCTBI, 5K CKJIaiHa CUCTEMA. TOMY ITPOMOHYETHCS OTPUMATH KOMIIJIEKCHY OLIiHKY ii IKOCTi. [17151 jbOrO
IIPOIIOHYETHCS 3aCTOCOBYBATU BepOaslbHi MIKaJIY, TaK K OLiHKY OAMHUYHUX ITIOKA3HUKIB SIKOCTi MOXKJIUBO OTPUMATU
METOJIOM ONUTYBAaHHSI ITPAL[iBHUKIB JAHOTO MiATIPUEMCTBA. Y SIKOCTi (PYHKIIOHAJIBHOI 3aJIE5KHOCTI IIPOIIOHYEThCS
BUKOPUCTOBYBaTH QYHKIIiIO TIOMUJIOK, SIKa Ma€e napameTp GopMu i mapameTp 3cyBy (MaciTaby). Takox
3aIIPOIIOHOBAHO METOAUKY OTPMMAaHHSI KiIbKICHMX OLIIHOK CHCTEMMU YIIPaBJliHHS ririeHoo Ta 6e3IeKOolo Npalli 3
BEJIMKOIO KiJIbKIiCTIO [1I0Ka3HUKiB. PO3p06sieHa METOIMKA JJa€ MOXKJINBICTb OTPUMYBATH YMCEJIbHI 3HAYE€HHSI
BepOaIbHUX OLiHOK, 110 I03BOJISIE 3aCTOCOBYBATH METOAM MaT€MATUYHOI CTATUCTUKY /17151 BUPilI€HHSI TPAKTUYHUX
3aBZaHb 3 YIPABJIiHHS B CUCTEMax YIIpaBJliHH TirieHolo Ta 6e3rekxoro npatii Ha BUpooHu1TBI. Haykosa 1iHHICTb
3aIIPOIIOHOBAHOI METOIUKY ITOJIATAE B ii YHIBEPCAJILHOCTI. Y TPETbOMY PO37iJi IPOIIOHYETLCS METOL VKA
BM3HAYEHHS KOMIIJIEKCHOI OLIIHKM YMOB IIpalli, sIKa CKJIQa€ThCs 3 sy KPOKiB. JI71s MiATBEepIKEHHS
[IpaLe3saTHOCTI MeTOAMKY 3 OLiHIOBaHHS 6e3MeKy Ipalii 6yJI0 PoBeIeHO NOCIiIP)KeHHSI Ha MAIIMHOOYIiBHOMY
nianpueMcTsi. [171s1 OLiHIOBaHHS PO3IVISAAINCS 1IKiA/IUB] BAPOOHUYI YMHHUKY Yy Liexy. BusHauumny, mo y uexy
OCHOBHMMU HIKiJIJIMBUMU BUPOOHUYMMU YMHHMKAMHU €: MiKPOKJIiMaT (TeMIlepaTypa MOBIiTPsl, BiTHOCHA BOJIOTICTh
MOBITPSI, IUBUAKICTb PyXy MOBITPSI), IIYM, JIOKaJIbHA Bibpauis. /111 KOMILJIEKCHOTO OLiHIOBAaHHSI 6€311eKu Ipalli Ha
BUPOOHUIITBI 32CTOCOBYBaJIX YUCEJIbHE iHTErpyBaHHS METOOM CEepPeHiX MPSIMOKYTHUKIB. 3alIpOIIOHOBaHY
METOJIMKY MOKHA BBa>XXaTU YHiIBEPCaJIbHOIO, OCKIJIBKY ii MOXHA 3aCTOCOBYBATH [1J1 OyAb SKMX IPUMIllleHb Ta
HiANpUEMCTB. Y 4YeTBEPTOMY PO3[ijli BU3HAUYMIIN (PYHKLIIO WIJILHOCTI Ha 6€3p0O3MipHIl IIKaJIi, SIKa SIBJISIETHCS
MOBIPHOCTSIMU PU3UKIB [10NIaJJaHHS BUMIpSIHOTO 3HAU€HHSI YMHHYKA y OyAb KUl iHTepBas Big O mo 13a yMoBi, mo
3aKOH pO3IOJiy BUNaAKOBUX (PAKTOPIB SIBJISIETCS HOPMaJIbHUM. BU3HauMIM QyHKLiO WinbHOCTI QYHKIiOHATBHO
3aJIEXKHUX BUNAAKOBUX BEJIMYMH OLiHOK II0KA3HHUKIB SKOCTi 32 YMOBH, 110 TOKA3HUKU SIKOCTI NiJNOPSIKOBYIOTHCS
piBHOMIpHOMY 3aKOHY po3noziny. [IpoBefieHo anpo6allilo METOAY Ta BUBHAYE€HO IMOBIPHOCTI OTPAIJISIHHS

BUIIaJIKOBUX BEJINYVH Y 33JJaHUI iHTepBaJj 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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VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

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

2. Hanna Hrinchenko

KBasigikanis: . r. u., gom., 05.01.02

Inentudikarop ORCHID ID: 0000-0002-6498-6142

JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOHM: XapKiBChbKuil HALOHAJILHUMI YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHHS: maiinad CBo6ou, Oyn. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHiBEepCUTETChKUI

VII. BinomocTi npo odiniliHuX OIIOHEHTIB Ta PEl€H3E€HTIiB
OdiuiiiHi oIOHEeHTH
Baacue IlpizBuuie Im's Ilo-6aThKOBI:

1. Pynuk IOpiit IBanoBuy
2. Yurii Rudyk

KBasigikanis: n. 1. 1., nou,., 05.01.02
InenTudikarop ORCHID ID: 0000-0002-7372-5876
JoparkoBa indpopmamnist:

IToBHE HaﬁMeHYBaHHﬂ IOPUIUYHOL 0CO0H: JIbBiBCHKMIl [IepKaBHMIT YHIBEPCUTET 6e3TeKn

SKUTTEIISIIBHOCTI
Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, VkpaiHna



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂZ JepkaBHa ciy>x6a YKpaiHu 3 HaI3BU4aHUX CUTYaLil
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mukuityyk Mukosia MukosainoBuy

2. Mykola Mykyichuk

KBasigikamis: n. 1. n., npodecop, 05.01.02

InenTudikarop ORCHID ID: 000-0002-0591-6304

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA OJIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxo,rm(eunﬂ: ByJ. CrenaHa bangepu, 6yz. 12, JIbsis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTOp HayKH: YHIBEPCUTETCHKUI

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:

1. Kyyepyk Bonogumup IOpifioBuy

2. Volodymyr Kucheruk

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

InenTudikarop ORCHID ID: 0000-0002-6422-7779

JoparkoBa iHdpopmamuist:

IToBHE HaﬁMeHyBaHHH lOpI/I,ILH'{HO'l' 0COOHM: YMaHCHKUI1 HALIOHAIbHUI YVHIBEPCUTET CaZiBHULITBA
Kopg 3a €IPIIOY: 00493787

MicueBHaxo,ereHHﬂ: ByJI. [HCTUTYTCBKA, Oy1. 1, YMaHb, YMaHChKU p-H., 20301, Ykpaina
dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

PeuenseHTu

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. lluxaHoBCchbKa Ipuna BacuniBHa



2. Iryna Tsykhanovska

KBasigikamis: 1. 1. n., npodecop, 05.18.16

ImenTudikarop ORCHID ID: 0000-0002-9713-9257

JonaTkoBa iHdopmalist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0COO0H: XapKiBCbKuil HallioHAbHUI yHiBepcUuTeT imeni B. H. Kapasina

Kopg 3a € IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6ou, 6yn. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

VIII. 3aKkJII04Hi BiZmOMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH paju

BaacHe IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

KynpisHos Onekcanap Bosmogumuposuy

Kynpisos Onexkcanap Bomogumuposuy

[lleBuenko AHapint OsekcaHIpOBUY

VKpIHTEI

Opuenko TersHa AHaTosIiBHA



