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Tema gucepranii:
1. MCTOAO]IOI‘B] CHUHTE3Y praBJIiHHH CIJYHKLIiOHaJII)HI/IM CTaHOM IIE€EPCOHAJY 3 €JIEMEHTaMU ITYy9YHOT'O iHTeJ’[eKTy B

YMOBAaX HEBU3HAYEHOCTI

2. Methodology of the synthesis of managing the functional state of personnel with elements of artificial
intelligence in conditions of uncertainty

Pedepar:

1.V npuceprauii npoBeeHi TEOPETUYHI y3araJbHEHHS 1 OTPUMaHi pillleHH AJ1s1 BUPileHH HayKOBO-IIPUKIIaAHO]
po6sieMU PO3POOKU METOMOJIOTii CUHTE3Y YIPaBJliHHS (PYHKILIOHAIbHUM CTAaHOM II€PCOHAJY 3 eJIeMEHTaMU
IITYYHOTO iHTEJIEKTY B yMOBAaxX HEBU3HAUEHOCTI, SIKa CIIPSIMOBaHA HAa 3MEHLIEHHS PU3UKY IOBSI3aHOTO 3 JIIOJACHKUM
(PaKTOPOM 32 PaXyHOK JOCSITHEHHS] MeTU 3a6€3I1€4eHHs TPOAKTUBHOTO IPOrHO3YBaHHS PU3UKY B CUCTEMI
yIIpaBJIiHHS 6€3MEeKOI0 N0JIbOTIB MOB'SI3aHOTO 3 JIIOJCbKAM (PAKTOPOM, HAa OCHOBI yIIPaBJIiHHS (PYHKIiOHAIbBHUM
CTaHOM IlepCcoHany. Y npoleci BUKOHAHHS AUCEPTALiliHOI po60TH OTPUMAaHIi Taki OCHOBHI pe3yspTaTh: 1.
[IpoanamnizoBaHO Cy4aCHUI CTaH Ta IIEPCIEKTUBYU PO3BUTKY METOZOJIOTII OLIiHIOBaHHS CUCTEMU YIIPABJIiHHS
pHU3MKaMU 3 6€3I1EeKH I0JIbOTIB Ta Miclie JII0ACHKOro (pakTopa IpY BUSBIIEH Ikepes Hebe3neku. 2. [IposeneHunin
aHasi3 BIIMBY (PaKTOPHOTrO BIJIMBY HA AMHAMIiKy YaCOBUX PsZiB OKA3HUKIB (PYHKI[IOHAJIBHOTO CTaHy ONEPaTopa,

SIKUI 1O3BOJIUB PO3pOOUTH YHi(iKOBaHY MOJIeJb JaHUX PSZiB 3 BpaxyBaHHSIM TPEHIB Ta CTOXaCTUYHUX BILJIUBIB, a



TaKOX IPOBeJieHa ONTUMIi3alist faHoi Moesli 3a KpUTEPieM CTAaTUCTUYHOI CTiKOCTi. 3. PO3p06yieHO MeTO],
KOHTPOJIIO 6i0JI0TiYHOI CTabiIbHOCTI ornepaTopa 3 ypaxyBaHHSIM 0COOIMBOCTEN Pi3NYHOT0 HABAHTAKEHHS Ta
BimoKpeMJyieHHsIM (PaKTOpiB HEOHOPITHOCTI Bifl, pakTopiB 6i0s10riYHOI HEeCTabinbHOCTI. 4. Po3po6iaeHo MeTo
BI,OCKOHAJIEHHS PO3PaxyHKy aZlalTallilfHOro NoTeHLiany (aganTauillHuX pe3epBiB) oneparopa. 5. 3alporOHOBAaHO
METOJ] BUBHAUEHHS iH[INBiNyaJIbHOI Me>XXi HOPMH [1J151 MeIMKO-0i0JIOTiYHMX MTOKa3HUKIB orieparopa. 6.
3anpornoHOBaHO MO/EJb [IPOTHO3YBaHHS 3 BUKOPUCTAHHIM IITYYHUX HEHPOHHUX MepeX. 7. Po3pobyieHo
aBTOPErpeCiiiHy MOJIeJIb TPOTHO3yBaHHS AUHAMIKM MeJIUKO-0i0JIOT{YHMX NTapaMeTpiB 3 MOAU(IKOBAaHUM PiBHSIHHIM
Yule-Walker B metpuui Geman-McClure. 8. Po3po6sieHO TONOJIOTiYHY MO[IeJb OLiHIOBaHHS (PYHKI[iOHATIBHOTO
CTaHy OIlepaTopa, 3 BUKOPUCTAaHHIM Mepex [1eTpi, o rnoenHye B cobi 00rpyHTOBaHI B AUCEPTAaLiliHilil poOoTi
METOJIY, MOJIeJli Ta KpUTepii B €MHY CUCTEMY OLliHI0BaHH:. 9. MeTa nucepTaliiiHoi po6oTy, 1110 MOJISIrae B
3abe3ne4eHi NPOaKTUBHOIO TPOTHO3YBAHHS PU3UKY B CUCTEMI HaJIaHHS aBiallilHUX [IOCJIYT, TIOB'SI3aHOrO0 3
JII0ICbKUM (PaKTOPOM, HA OCHOBI YIIPaBJIiHHS QYHKIiOHAJILBHUM CTaHOM [IEPCOHAJy B YMOBaX HEBU3HAYE€HOCTI

IOCATHYTA Ta BCi MOCTaBJIEHI 33/1a4i BUPillI€H] TOBHICTIO.

2. In the dissertation, theoretical generalizations were made and solutions obtained for solving the scientific and
applied problem of developing a methodology for the synthesis of management of the functional state of personnel
with elements of artificial intelligence in conditions of uncertainty, which is aimed at reducing the risk associated
with the human factor by achieving the goal of ensuring proactive risk forecasting in the system flight safety
management related to the human factor, based on the management of the functional state of personnel. In the
course of the dissertation, the following main results were obtained: 1. The current state and prospects for the
development of the methodology for evaluating the risk management system for flight safety and the place of the
human factor in identifying sources of danger were analyzed. 2. An analysis of the influence of factor influence on
the dynamics of time series of indicators of the operator's functional state was carried out, which made it possible
to develop a unified model of data series taking into account trends and stochastic influences, as well as
optimization of this model according to the criterion of statistical stability. 3. A method of controlling the
operator's biological stability has been developed, taking into account the characteristics of physical load and
separating factors of heterogeneity from factors of biological instability. 4. A method of improving the calculation
of the adaptation potential (adaptation reserves) of the operator has been developed. 5. A method of determining
the individual limit of the norm for medical and biological indicators of the operator is proposed. 6. A prediction
model using artificial neural networks is proposed. 7. An autoregression model for predicting the dynamics of
medical and biological parameters with a modified Yule-Walker equation in the Geman-McClure metric was
developed. 8. A topological model for evaluating the operator's functional state has been developed, using Petri
nets, which combines the methods, models and criteria substantiated in the dissertation into a single evaluation
system. 9. The goal of the dissertation work, which is to ensure proactive risk forecasting in the system of
providing aviation services related to the human factor, based on the management of the functional state of
personnel in conditions of uncertainty, has been achieved and all the tasks have been fully resolved.
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