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1. MeToposoris Ta iHpopmaniiiHa TexHOJIOTis 3a6e3e4eHHs] HafiltHOro PyHKUiOHYBaHHS (JIOTiB 6€3MiIOTHUX

JIiTaJIbHUX arnapariB CUCTEM MOHITOPUHTY IOTEHLiTHO HEOE3NIEYHNX 00'€KTIB

2. Methodology and information technology for ensuring the reliable operation of fleets of unmanned aerial
vehicles of monitoring systems for potentially dangerous objects

Pedepar/anoTamis:

1. O6’eKT mOCiIKeHHs! — MOHITOPUHT ITOTEeHLINHO HebeaneyHux 00'ekTiB ([THO); MmeTa mocipKeHHs — HifBUILIeHHS
HaZilHOCTI (PyHKLIOHYBaHHS (JIOTiB 6€3MiN0THUX JiTaNbHUX anapartis (BI1JIA) cuctem moniTopunry (CM) ITHO
IIJISXOM PO3POOJIEHHS i BIIPOBAI)KEHHSI METOIiB, 3aCO06iB Ta iHPOPMALiFIHOI TEXHOJIOTII 17151 3a0€31eYeHHS
MpaLe3aTHOCTI IUX CUCTEM; METOIY OOCIIIP)KEHHS — CUCTEMHOTO aHasi3y, Teopii HamiMHOCTI, Teopii KUBY4OCTI,
Teopii rpadis, Teopii po3knaziB, oHO- Ta 6araTOKpUTEpiasbHOI ONTUMI3allii, MApKOBCHKOT'O aHali3y,
KOMOIHAaTOPUKY; PE3YIbTATU — KOHLEMNLIisl, IPUHLMIIN, MOJeJli, METOIU Ta iH(popMallifiHa TEXHOJIOTis1 POPMYIOTh
HAyKOBO-METOJAMYHUI anapat 3abe3neyeHHs HaliiHoro PpyHKUioHyBaHHS (JoTiB BI1JIA BIpoOBX CTBOPEHHS,

ekcrutyaTanii Ta mogepHiszanii CM [THO; HoBr3Ha — Breplie po3po6ieHO MeTO0JI0Ti0 3abe3euyeHHs HaliiHOTro



dyHKuionyBaHH4 (poTiB BITJIA CM [THO, mo Hagano MOXKJIMUBICTh PO3POOUTH KOMILIEKC MOZEJEN Ta METOIIB
3abe3nevyeHHs HafiliHOro ¢pyHKuioHyBaHHs ¢ioTiB BI1JIA BIponoBK CTBOPEHHS, eKCIlTyaTallii Ta MogepHisauii CM
[THO; Bnepiue po3pobsieHO MeTog, 3abe3neyeHHs HaslitHoro ¢pyHkuionyBaHHs ¢ioTis BITJIA CM ITHO, sikuii
I03BOJIsSIE BUKOHATH BUMOTHU 10 HAMiMHOCTI Ta >kuBydocTi CM y micssiaBapiliHuil nepiofi; Breplie po3pooyeHo
mogeni 6aratosepciitHoi CM [THO 3 Bukopuctanssm BITJIA, mo 103Bossie 30iiiCHIOBAaTH BUGIp BapiaHTIiB CTPYKTYP
CHCTEMH, a TaKO>K OOI'PYHTOBYBaTH BUMOTIU [0 ii KOMIIOHEHTIB; BIlepllle po3po0JIeHO aHaNiTUYHI MoJesli HaliMHOCTI
6araTolinboBUX (QJIOTIB, SIKi BpaXOBYIOTh BapiaHTH [IBOPiBHEBOTO KOB3HOTI'O PE3EPBYBAaHHS Ta CXE€M aKTHUBallii
pesepBHUX BIIJIA 3a OIIOMOro0 NyHKTIB YIIPAB/IiHHA Ta HAZAIOTh 3MOTY MiJBULIUTY TOYHICTh PO3PaXyHKIB
[TOKa3HUKIB 6€3BiIIMOBHOCTI Ta FTOTOBHOCTi 6araTouisiboBOro (psoTy, O6IpyHTOBYBATH BUOIP CTPYKTYP ITyHKTIB
yIIPaBJIiHHS; YA0CKOHAJIEHO METO/IM IIJIaHyBaHHS BUKOpUcTaHHS QroTiB BITJIA 119 MOHITOPUHIY 3a/laHMX 30H Ta
esieMeHTiB iH@ppacTpykTypu [THO mssxoM ypaxyBaHHS MiCLib PO3MillleHHS CTapTOBUX 03Ul BITJIA,
aBTOMATUYHMX €HEProBiJHOBIIOBAIbHUX cTaHLiil (AEBC), a TakoX napaMeTpiB, sIKi XapaKTe€pPU3yIOTbh IOTOYHUIL CTaH
BITJIA; yoockoHaseHO MeTo[, 3abe3redeHHs 6e3nepebiliHoro pyHKLiOHYBaHHS JliTalodoi 6e31poToBoi Mmepexxi CM
[THO muisixom ypaxyBaHHS c11oco6iB B3aemoaii BITJIA pisnux Tunis 3 Bukopuctanusm AEBC; ynockoHaneHo Mogerti
>kuBy4oCTi poTi BITJIA Ta CM TTHO, 1m0 103B0InIO PO3paxoByBaTU iMOBIpHOCTI epeObyBaHHS CUCTEMU y CTaHAX 3
pi3HNM piBHeM sKOCTi ii pyHKLiIOHYBaHHS (Ierpasaii); CTyIiHb BIIPOBAI>)KEHHS — BIIPOBAI’KeHO Y HallioHampHOMY
aepoKoCMiuyHOMY yHiBepcuTeTi iM. M. €. J)KykoBcbkoro «XapkiBCbKuUil aBialiiHui iHCTUTYT», y XapKiBcbkiit ¢inii 1
«Jlep>kaBHUI HAaYKOBO-TEXHIYHUI LIEHTP 3 4A€PHOI Ta pagianiiiHoi 6e3neku»; y TOB «HaykoBo-BupoOHUYE
nipnpuemctBo «Pazike»; y JlenapTaMeHTi OUBLIBHOrO 3ax1CTy XapKiBCbKOi 06/1acHOi Aep>kaBHOI agMiHicTpauii; y
HanioHanbHOMYy yHiBepcuTeTi LuBinbHOro 3axucty Ykpainu; y TOB «Jlic - Inpopm»; ranysb — HiflIpreMcTBa,
YCTaHOBU Ta OpraHisatlii, sIKi 3[[iliCHIOIOTb pO3PO0JIEHHS, MOJIEPHI3allil0 Ta €KCIIJIyaTallilo CUCTEM MOHITOPUHTY
NOTEHLINHO He6e3NeyHnX 00'€KTIB, a TAKOK OPraHM BUKOHABYOI BJIa[y, BiiNOBiAaIbHi 32 pearyBaHHs Ha aBapii Ha

TaKUX 00'eKTax.

2. Object of research - monitoring of potentially dangerous objects (PNO); the aim of research - to increase the
reliability of unmanned aerial vehicle (UAV) fleets of monitoring systems (MSs) for potentially dangerous objects
(PDOs) by developing and implementing methods, tools and an information technology for ensuring the efficiency
of these systems; research methods - systems analysis, reliability theory, survivability theory, graph theory,
schedule theory, single- and multicriteria optimization, Markov analysis, combinatorics; results - the concept,
principles, models, methods and information technology form a scientific and methodological apparatus to ensure
the reliable operation of UAV fleets during the creation, operation and modernization of MSs for PDOs; novelty -
for the first time, a methodology for ensuring the reliable operation of UAV fleets of MSs for PDOs, which allows
developing a set of models and methods for ensuring the reliable operation of UAV fleets during the creation,
operation and modernization of MSs for PDOs; for the first time, a method to ensure the reliable operation of UAV
fleets of MSs for PDOs, which allows meeting the requirements for the reliability and survivability of the MSs in the
post-accident period; for the first time, models of multi-version MSs for PDOs using UAVs, which allows making a
choice of variants of the system structures, as well as to substantiate the requirements to its components; for the
first time, analytical models of multi-purpose fleet reliability, which take into account two-level sliding redundancy
variants and reserve UAV fleet activation schemes using control stations and allow increasing assessment accuracy
of dependability and availability measures for the multi-purpose fleet; improved methods of planning the use of
UAV fleets to monitor the specified areas and elements of the PDO infrastructure by taking into account the
locations of UAV launch positions, automatic power recovery stations (APRS), as well as parameters that
characterize the current state of the UAV; improved the method of ensuring the persistent operation of the flying
wireless network of MSs for PDOs by taking into account the ways of interaction of different types of UAVs using
APRS; improved models of survivability of UAV fleets and MSs for PDOs, which allow calculating the system
probabilities of being in states with different levels of quality of its operation (degradation); implementation - the
results were implemented at the National Aerospace University "Kharkiv Aviation Institute", the Kharkiv Subsidiary
of the State Enterprise "State Scientific and Technical Center for Nuclear and Radiation Safety"; LLC Research and
Production Enterprise "Radiks"; the Department of Civil Protection of the Kharkiv Regional State Administration;



the National University of Civil Protection of Ukraine; LLC "Lis - Inform"; industry - enterprises, institutions and
organizations that develop, modernize and operate MSs for PDOs, as well as executive authorities responsible for
responding to accidents at the PDOs.
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