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Pedepar:

1. ¥ nuceprauiiiziilt po6oTi, 1110 € 3aBePLIEHOI0 HAYKOBOIO POOOTOIO, TOJJAHO BUPILIEHHS aKTyallbHOTO HAyKOBO~-
IIPUKJIAJHOTO 3aBIAHH4, 110 MOJIsIrae y NifiBULLIeHHI €(PEeKTUBHOCTI yIIPaB/iHHs 6€3I1€KO00 Npalli IIPY eKCIlTyaTallii
Ta 00CJIYTOBYBAHHi cllelliaIbHUX BUJiB TPAHCIIOPTY 32 PaXyHOK BUSIBJIEHHSI B3a€MO3B'SI3KiB MK (PYHKLiSIMH, SIKi
ONMCYIOTb TPAHCIIOPTHUH NPOLIEC BaHTAKHUX MTEPEBE3€HD CIELiaIbHUMU BUAMU TPAHCIIOPTY i KpUTEPisIMH, SIKi
BM3HAYal0Th YMOBY BUKOHAHHS BUPOOHUYOTO 3aBJaHH4, 110 JO3BOJIsE BUBHAUYUTH PiBEHb IPOQECiIHOIO PUBUKY
BOZisg. Ha oCcHOBI IpoBe€HOro0 aHasi3y 0oKa3aHo, o 6e3eKa eKCITyaTallii Kap'€pHOT0 CaMOCKHUIA 3aJI€5KUTh Bifl
OCHOBHUX KJIIOUOBUX €JIEMEHTIB, sIKi yTBOPIOIOTb CUCTEMY: "BOili-aBTOMOOIIb-10pOra-HaBKOJIMIIHE cepenoBuiie”
(mami - cucrema "BAJIC"). BinmoBa 6yab-sikoro esniemeHTy cuctemu "BAJIC" 36isblye IMOBipHICTD BuxoAy ii 3



HOPMAaJIbHOTO-(PYHKLIOHAJIbHOTO CTaHy, a TOJIOBHE, CIIPUSIE MiABUILEHHIO PU3UKY BUHMKHEHHS aBapiliHOI cuTyarii.
(daxiBIIi 3 TPAHCMIOPTHUX TEXHOJIOTIN BUMIMSIOTh HAWBAKIIUBIIINM esieMeHToM cuctemu "BAJIC" - Bomist, AKui
noTpebye BiAiTIOBIHOTO PiBHS KOHTPOJIIO MOro Icux0(i3iosorivHoro crTaHy mif 4ac BUKOHaHHS IpodeciiHux
(YHKLUiI 1719 3MEHIIEHHs] IOMUJIOK IIpY KepyBaHHi aBToMo06isieM. Ockinbku B cuctemi "BAJIC" nocTiitHO
BiOyBaeTbCs1 Ge3nepepBHUI OOMiH iHpOpMaLli€lo: Bill TEXHIYHOTO CTaHy TPAHCIIOPTHOTO 3aCO0Y Ta JOPOKHIX YMOB i
CaMOIIOYYTTsI BOZs, IKMI Ha/lae KOMaHAM 3 YIIPaBJISIHHS Ta OTPUMYeE iH(OpMallito IIPO pe3yabTaTU CBOIX Aiil yepes
KaHaJI1 3BOPOTHOTO 3B's13KY [J1s1 IPOBEJIeHHSI KOPUTYBaJIbHUX Jill BifITOBiAHO 4O 3MiHU YMOB B CE€p€IOBHUI,
BUHUKA€ HEOOXiIHICTb B YAOCKOHAJIEH] yIIpaBliHHS 06€3MeKOI0 Mpalli IpY eKCILTyaTalii Ta 06CIyroByBaHHi
CIlelliaJIbHUX BU[IiB TpaHCIOPTY. 1715 BupimeHHs Liei 3a7adi 3alpoIIOHOBAHO 3acToCyBaTu MeTos, "Functional
Resonance Analysis Method" (FRAM), sikuit 6a3yeTbCsl Ha AOCiIpKEHH] PYHKIIi TpaHCIIOPTHOrO npouecy BAII,
yPaxoBYyIOUM WIiCTh iX Pi3HUX ACIIEKTIB: BXiiHi JaHi, 4ac, KOHTPOJIb, PECYPCHU, IIEPEAYMOBHU Ta Buxin. Ilpyu ubomy
OLIiHIOBaHHS IpodeCciiftHOro pu3UKy HebaxkaHoi cuTyalii Bin cyMmicHOI Aii AeKinbKOX YMHHUKIB IIif1 9ac rnepeBe3eHHs
BaHTaXIB 3/1ilICHEHO Ha OCHOBi (p€HOMEHOJIOTIYHOI MOJIeIi, SIKa HE Ma€e Ha METi BCTAaHOBJIEHHSI OYb-SIKUX KOPCTKUX
3aKOHiB B3aeMoJjii MK pakTopamu i NoAisIMHU, a JIMLIE y3arajbHIOE CYKYIIHMM iX BIJIMB Ha JOCJiIKYBaHUM [IpoLeC.
Lle 03BOJIMIIO BU3HAYUTH B3a€MO3B'SI30K 32 Jornomoroio "FRAM"-aHasizy MiXk MiHJIUBICTIO Ta CBOEYACHICTIO
BHMKOHAaHHS IIPOLIECY I1IepPEeBE3€HHS, SIKUI ONMCYETHCS 32 JOIIOMOTIOIO IT'SITU OCHOBHUX (PYHKLIN: MiIrOTOBKU
BAaHTaXXHUX TI€PEBE3€Hb, 10]]a4i BAHTAKHOI'O aBTOMOOiJIs, 3aBaHTAXXEHHS, [IEPEBE3€HHS Ta PO3BAHTAXXEHHS BAHTAXY
B MicLi IpU3HaY€HHS, 3 piBHEM NIPOPECIIHOTO pU3MKY, BPAXOBYIOUH IIiCTh OCHOBHUX YMHHUKIB: JOCBiJ, BOJif,
piBeHb KOHTPOJIIO, TEPMiH BUKOHAHHS [I€PEBE3EHHS, CKJIAHICTh MapUIPYTY, HAsIBHICTb MiATPUMKHU BOJisl 3 60Ky
KepiBHULITBA. 3Bincu 6ys0 po3pobseHo MOjieslb CUCTEMU YIIPaBiHHS 6€3I1eKO0l0 Mpalli IPU eKCIlTyaTaliii Ta
00CJIyrOByBaHHi clieljja/lbHUX BUIiB TPAHCIIOPTY HAa OCHOBI JOCJIiI)KEHHS (PYHKLiH TPAaHCIIOPTHOTO IIPOLIECY
BAaHTaXHUX aBTOMOOUILHUX [1I€PEBE3€Hb BPAaXOBYIOYY MIICTh iX Pi3HUX aCIEKTIB: BXifHi aHi, 4ac, KOHTPOJIb,
pecypcH, repenyMOBU Ta BUXif, IO T03BOJIUJIO IPOBECTU OL[iHIOBaHHS PO eCciiiHOro pyu3uKy He6askaHoi cUTyallii
Bif, cymicHoi fii AeKinbKoxX YMHHUKIB Iif] yac iepeBe3eHHs BaHTaXiB. Ha ocHOBI obynoBaHoi Mopesi 6ys10
[IPOJIEMOHCTPOBAHO MOXJIMBICTb TPOTHO3YBAHHSI BUKOHAHHS BAaHTAKHUX [I€PEBE3€Hb HA HAJIEKHOMY PiBHI 4epe3
PO3PaxyHOK KiJIbKICHUX OLIIHOK HaZii1HOCTI 3aBEPIIEHHS 3aBAHHS Ha HAJIEKHOMY PiBHI i pU3KKY IIOPYIIEHHS
rpadiky nnepeBe3eHHs [1Jis JBOX CLieHapiiB: nepiuit, Koau Bci 6e31eKy BUMOIY Ta YMOBY BUKOHAHI i Apyruii, Koiu
iCHye IeBHa KiJIbKiCTb IIOPYLIEHb 3a3HAY€HUX BUMOT i YMOB, 1110 JO3BOJIMJIO BUSBUTU 3MEHILIEHHS PO eCciiiHOro
PU3UKY Maike BABivi. BifTak, 3arpoBai>keHHs TIOCUJIEHOTO KOHTPOJIIO 32 BUKOHAHHSIM TPAHCIIOPTHOI 3a7a4i
npusBee 10 30iJbIIeHHs] HAAIMHOCTI i 3BMEeHIIeHHs] BUBHAYEHOI BEJIMYVHY PU3UKY. [IpoBefieHi po3paxyHKy Pi3HUX
CLieHapiiB JO3BOJIWJIA BCTAHOBUTH, 110 HANO61/IbII TPAaBMOHEOE31eUHUMU (PYHKIISIMU TPaHCIIOPTHOTO IIPOLIECY
BAHTaXHOTO [1€PEBE3EHHS B YMOBaX IPHMY0J00yYBHOrO MiANIPUEMCTBA € MiJrOTOBKA Ta TPAHCIIOPTYBAaHHS BAaHTAXY,
110 TTOB’SI3aHO 3i 3HAYHOIO iX MiHJIMBICTIO Ta BapiabesbHICTIO TEXHOJIOTIYHUX OIlepalLiili, IKi 3a/1al0TbCs KiJIbKiCTIO
BUPOOHMYMX 3aBJaHb JJIs1 BillipaBKU BaHTaXy Ta BUCOKMMU BUMOTraMU 3aMOBHUKIB 10 SIKOCTi TPAaHCIIOPTHUX
nocayr. [1pu LboMy TP IEPEBE3EHHI BAHTaXXIB B yMOBaX IipHUY000YBHUX MigIIPUEMCTB, HA0iIbII BIVINBOBUMU
YUHHUKAMMU € TICUXOJIOTIYHUI CTaH BOJIid, IO MMOB'I3aHUH 3 BiIBOJIIKAIOUMMM MisIMM, Y1 BTOMOIO BOJIis ITifT yac
KepyBaHHS BA; BiiMoBa TeXHIYHUX cucTeM BA, mo nos’s3aHa 3 HeoJlikaMy KOHCTPYKLii Y1 HeBiATIOBIIHUM
TEeXHIYHMM OOCJIyTOBYBaHHSIM, UM eKcIlyaTtalieio T3; IOpOo>KHI yMOBH, 1110 IIOB’13aHi i3 pOPMYBaHHSM JIOPO>KHBOTO
[I0JIOTHA, YCTYIiB, IOBOPOTIB, KYTiB MifiIOMY, €JIEKTPOMEPEX Ta iHIINX iHPPACTPYKTYPHUX OO'€KTIB, SIKi MOXKYTb
00ME>XyBaTU PyX, BUAUMICTb YU IIPOLeIypY HAaBaHTaKEHHSI-PO3BaHTKeHHsI BA. Ile 103B0OJIMIIO BCTAHOBUTH, 110
HaNOi/IbIINIL BIJIMB HAa PiBE€Hb PU3UKY JOPOXHbO-TPAHCIIOPTHOI IpUroau mae rncuxodisiosnoriyHuii craH Bozis,

OCKiJIbKU XapaKTEPUIYETbCA BUCOKUM ITOKA3HNKOM MiHJIMBOCTI Hlﬂ YaC BUKOHAaHHS TpaHCHOpTHOi po

2. The dissertation work, which is a completed scientific study, presents the solution to the relevant scientific and
applied task of increasing the efficiency of occupational safety management in the operation and maintenance of
special types of transport by identifying the relationships between the functions describing the transportation
process of cargo transportation by special types of transport and the criteria determining the conditions for
performing the production task, allowing to determine the level of professional risk for the driver. Based on the
analysis conducted, it is shown that the safety of operating a quarry dump truck depends on the main key



elements forming the system: "driver-vehicle-road" (hereinafter - the "DVR" system). Failure of any element of the
DVR system increases the likelihood of its deviation from the normal-functional state and, most importantly,
contributes to an increased risk of accidents. Transportation technology experts highlight the driver as the most
important element of the DVR system, requiring a proper level of control over their psychophysiological state
during the performance of professional functions to reduce errors while driving. Since continuous information
exchange occurs within the DVR system: from the technical condition of the vehicle and road conditions to the
driver's own feelings, who provides commands for control and receives information about the results of their
actions through feedback channels for corrective actions according to changes in environmental conditions, there
is a need for improved management of occupational safety in the operation and maintenance of special types of
transport. To address this issue, it is proposed to apply the Functional Resonance Analysis Method (FRAM), which
is based on the study of the functions of the transportation process within freight truck transportation,
considering six different aspects: input data, time, control, resources, preconditions, and output. In this regard, the
assessment of the professional risk of an undesirable situation arising from the simultaneous action of several
factors during cargo transportation is proposed to be carried out based on a phenomenological model, which aims
not to establish any rigid laws of interaction between factors and events, but only to generalize their cumulative
impact on the studied process. This allowed determining the relationship through FRAM analysis between the
variability and timeliness of the transportation process, which is described by five main functions: preparation of
cargo transportation, dispatching of cargo vehicles, loading, transportation, and unloading of cargo at the
destination with a level of professional risk, considering six main factors: driver experience, level of control,
transportation time, route complexity, and availability of driver support from management. Thus, a model of
occupational safety management system in the operation and maintenance of special types of transport based on
the study of the functions of the cargo transportation process, considering six different aspects: input data, time,
control, resources, preconditions, and output, was developed, allowing to assess the professional risk of an
undesirable situation arising from the simultaneous action of several factors during cargo transportation. Based on
the constructed model, the possibility of predicting the execution of cargo transportation at the proper level was
demonstrated by calculating quantitative assessments of task execution reliability at the proper level and the risk
of schedule disruption for two scenarios: the first when all safety requirements and conditions are met, and the
second when there are a certain number of violations of the specified requirements and conditions, which allowed
identifying a nearly twofold decrease in professional risk. Therefore, the implementation of enhanced control over
the execution of the transportation task will lead to increased reliability and a decrease in the determined risk
magnitude. The calculations of various scenarios allowed to establish that the preparation and transportation of
cargo are the most injury-prone functions of the cargo transportation process in mining enterprises, which are
associated with their significant changeability and variability of technological operations dictated by the number of
production tasks for sending cargo and high demands of customers for the quality of transportation services.
Moreover, during cargo transportation in mining enterprises, the most influential factor is the driver's
psychological state due to loss of attention associated with distracting actions or driver fatigue during cargo truck
control; failure of cargo truck technical systems due to design flaws, inadequate technical maintenance, or
transportation vehicle operation; road conditions related to the formation of road surface, yields, turns, inclines,
power lines, and other infrastructure objects that may restr
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