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3. CyTb po3po0KkH, OCHOBHi pe3ybTaTH.
(yxp.)

Po3pobiieH0 MeToMOIoTIYHUH, MaTeMaTUYHUN Ta aJTOPUTMIYHUNA IHCTPYMEHTapid II0A0
3a0e3neueHHs] yNpaBliHHA (YHKIIOHYBaHHSAM Ta MOHITOPHHTY, ONEPAaTHBHOIO JiarHOCTYBaHHS,
OLIIHIOBAaHHS Ta TMPOTHO3YBAHHS PECYpPCiB JOMYCTUMOIO PHU3UKY IPOTHO3YEMOI MHOKUHU
MO3aIITaTHUX, KPUTHUYHHUX, HAJ3BUYAWHUX, aBapiHHUX Ta KaTacTpO(pIYHUX CUTYyallldl y AMHAMIL
¢dbyHkmionyBanHs ckiaagHux TexHiuHMX cucteM (CTC) B ymoBax HEBHU3HAYCHOCTEH Ta
6aratopakTOPHUX PU3UKIB.

3anporoHOBaHA CHUCTEMHA CTparteris rapaHToBaHoi Oe3nekn ¢yHkiionyBanHs CTC
0a3yeTbcs Ha BBEACHHI HOBOI METOAOJIOTI], aKCIOMH Ta HU3KHU rinote3 moao ¢pynkuionyBanus CTC
y JWHaMIIl CHUTyalliii pU3UKYy; HOBOMY MIPHUHIIMINI CBOEYACHOTO BHSBICHHS NPUYMH TIOSIBU
MO3aIITAaTHUX CHUTYalliif, OTIEPaTUBHOTO 3arMo0iraHHs Mepexoay IUTAaTHUX CUTYyalid B MO3aIlTaTHI,
aBapiiiHi a00 HaJ3BUYAlHI, BUSABJICHHI ()aKTOPiB PU3UKY, NMIPOTHO3YBaHHI OCHOBHUX IOKa3HUKIB
KHUBYYOCTI 00’€KTY HPOTIArOM 3aJaHOTO Tepiogy HOro ekcIuryarauii Sk OCHOBU 3a0e3ledeHHs
rapaHToBaHoOi Oe3neku y nuHaminl ¢pyakuionyBanas CTC.

CucremHa cTparerisi peaiizoBaHa y BUTIJISALI IHCTpyMeHTapito iHpopManiiHoi miathopmMu
texniunoi giarnoctuku (ITITJ]), 3abe3meuye 3amoOiraHHs HEMPane3JaTHOCTI 1 CBOE€YACHOTO
BUSIBJICHHS TIIO3aIITaTHUX CHUTyaliil  (yHKIIOHyBaHHA O00’€KTy Ha OCHOBI OIEPATUBHOTO
J1arHOCTYBaHHsI, CHCTEMHOT'O OI[IHIOBaHHS 1 MMPOTHO3YBAaHHS JUHAMIKU OaraToakTOpHUX PHU3HUKIB.
[Ins1Xx0M KOMITJIEKCHO1, CHCTEMHOI 1 6e31epepBHOi OLIHKY MapaMeTpiB PYHKIIOHYBAaHHS 00’ €KTY B
peabHOMY PEXHMI Yacy BHSBISIOTHCS CHUTYaIlli, SKi MOTEHIIMHO MOXYTh NMPUBECTH 10 BUXOIY
00’ekTa 3a MeXi (DYHKI[IOHYBaHHA B IITaTHOMY pexuMi. OJHOYACHUHM CYNpOBiJ 1 IHTErpoBaHa
OIlIHKAa TIOKAa3HUKIB KIHIIEBOI KITbKOCTI (DYHKIIIOHAJBHO JAWHAMIYHUX IapaMeTpiB J03BOJISIE
3MIACHIOBATH JeTali3aliio MmporeciB (pyHKIIOHYBaHHS 00’€KTy OYyIb-SKOTO MOPSIKY CKJIAJIHOCTI.
Jlist cuTyariiii, po3BUTOK SIKMX MPUBOJUTH 10 MOXJIMBUX BIJIXWJICHBb NMapaMeTpPiB BiJ INTaTHOTO
pexxumMy (QYHKIIOHYBaHHA 00’€KTY, MOXKIIMBO CBO€YACHE NMPUUHATTS PILICHHS MPO 3MIHY PEXKUMY
(GyHKIIOHYBaHHS 00’€KTy a00 IITYYHOTO KOPETYBaHHS Py MapamMeTpiB 3 METOI0 3a0e3MeueHHS
KHUBYYOCTI (QyHKUIOHYBaHHs. [IpuHLIMIHM, sSKi 3aKjajeHi B peaji3allilo cTpaTerii rapaHTOBaHOl
oesrieku ¢yakmionyBanas CTC, 3abe3neuyroTh THYYKHH MiAXiT O CBOEYACHOTO BHUSBIICHHS,
pO3Mi3HaBaHHS, MPOTHO3YBAHHS 1 CHUCTEMHOTO JiarHOCTYBaHHsS ()aKTOpiB 1 CHTYyaliil pPU3HKIB,
dbopmyBaHHIO 1 peami3allii pamiOHATLHOTO PIMIEHHS 3a MPAKTUYHO NPUUHATHHN Yac B Mexkax
HEYCYBHOTO THMYaCOBOT'0 OOMEKEHHSI.

(poc.)
PazpaboTan MeTO0JOTHUECKHI, MAaTEMAaTUYECKU W aJTOPUTMUYECKUA HMHCTPYMEHTapUi

no oOecmeyeHuI0 ympaBieHUs (YHKIMOHMPOBAHHEM W  MOHHUTOPHHIA, OINEPATUBHOTO
JUarHOCTUPOBAaHMS, OLICHKU U IIPOrHO3UPOBAHUS PECYPCOB TOIYCTUMOIO PUCKA MPOTHO3UPYEMOIO
MHOXECTBAa HEIUTAaTHBIX, KPUTHYECKHX, YPE3BBIYAMHBIX, aBapUHHBIX M KaTaCTPOPHUECKUX



CUTyalluid B JWHAMHMKe (QYHKIMOHHPOBAaHUS CIOXHBIX TexHHueckux cuctem (CTC) B ycrmoBusx
HeoMpeeIeHHOCTe U MHOTO(aKTOPHBIX PHUCKOB.

[Ipennoxennas CUCTEMHas CTparterus rapaHTUPOBAaHHOU 0€301acCHOCTH
¢byakunonupoBanus CTC 6a3upyeTcst Ha BBEJCHUH HOBOM METOJIOJIOTHH, aKCHOMBI U psifia TUIIOTE3
otHocuTenbHO (QyHKIMOoHMpoBaHUs CTC B AWMHAMHKE CUTyalluid pHUCKA;, HOBOM MPHHIIUIIC
CBOCBPEMEHHOTO BBISABJICHUS MPHUYMH TOSIBICHUS HEIITAaTHBIX CHUTYyaluid, OINEpPaTUBHOIO
MPEeAOTBPAIEHUS MEePeX0a ITATHBIX CUTYyallMil B HEIITaTHbIC, aBApUUHbBIC WM Ype3BbIYANHEIE,
BBISIBJIEHUH (DAaKTOPOB PHCKA, MPOTHO3MPOBAHUHM OCHOBHBIX IOKa3aTeseil XKUBYy4eCTH OOBEKTa B
TEUYEHUE 3aJaHHOTO IMEpUOoJia €ro SKCIUTyaTallud KaK OCHOBBI OOECIEUYEHHs TapaHTHPOBAHHOM
0e3onacHoCTH B AuHamuke pynkiuonupoBanus CTC.

CucreMHasi CTparerwsi peajin3oBaHa B BHJAEC WHCTPYMEHTapus HH(DOPMAIMOHHOM
mwiarpopmel  TexHuueckor — guarHoctukd  (MIIT/[),  obecmeuwBaeTr  mpeaOTBpaIICHHE
HEpabOTOCIOCOOHOCTH M CBOEBPEMEHHOE BBISBJICHHE HEIUTATHBIX CUTYalMil ()YHKIIMOHHPOBAHUS
o0OBbEKTa Ha OCHOBE OINEPATUBHOIO JMArHOCTUPOBAHUSA, CHUCTEMHOIO OLICHUBAHUA U
MIPOTHO3UPOBAHUS JUHAMUKH MHOTO(AKTOPHBIX PUCKOB. IlyTeM KOMIUIEKCHOTO, CHCTEMHOTO U
HENPEpPHIBHOIO OIIEHUBAHMS IapaMeTpoB (PYHKIIMOHUPOBAHHUS OOBEKTa B PEAJbHOM pPEXKUME
BPEMEHH BBISBISIOTCS CHTYAaI[MH, KOTOPhIE MOTYT TMPHBECTH K BBIXOAY OOBEKTa 3a Mpeleibl
(GYHKIIMOHMPOBAHUS B IITAaTHOM pexume. OTHOBPEMEHHOE CONMPOBOXKIECHUE U WHTEIPUPOBaHHAsS
OIICHKAa TIOKa3zarejel KOHEYHOrO KOoJM4YecTBa (DYHKIMOHAIBHO JUHAMHYECKHX TapaMeTpoOB
MO3BOJISIET OCYILIECTBIIATH JI€TATU3AIMIO MTPOLECCOB (GYHKIIMOHUPOBAHUSI 00BEKTA JII0O0T0 MopsIKa
CJIOKHOCTH.

s cutyauuii, pa3BUTHE KOTOPHIX MPUBOJIUT K BO3MOKHBIM OTKJIOHEHHUSM MapaMeTpoB OT
IITaTHOTO peXrUMa (PYHKIIMOHUPOBAHUSA O0BEKTa, BO3SMOXKHO CBOCBPEMEHHOE MPHUHATUE PELICHHUS
00 M3MEHEeHUHU peXUMa PYHKIIMOHUPOBAHUSA 00BEKTA UM HCKYCCTBEHHOT'O KOPPEKTUPOBAHUS psijia
MapaMeTPOB C IENIbI0 00eCIeUeHUs KUBYUECTH ero (GyHKIMOHUpoBaHus. [IpuHIUTIBI, 3a710KEHHBIE
B peaju3alMi0 CTpaTerWW TrapaHTUpoBaHHOW Oe3omacHoctn  ¢yHKuuoHnupoanuss CTC,
oOecrieynBalOT  TMOKMH  TOAXOA K  CBOGBPEMEHHOMY  BBIBICHHIO,  PAacllO3HaBaHMIO,
MPOTHO3UPOBAHUIO U CHCTEMHOMY JHAarHOCTUPOBaHUIO (AKTOPOB U CHUTyallMd pPHCKOB,
(hOpPMHUPOBAHHIO U peaTU3allii PAlMOHAILHOTO PEIICHUS 332 MPAKTUYECKH MPUEMIIEMOE BpeMs B
npeenax HeyCTPaHUMOI'O0 BPEMEHHOT'O OTPaHHYEHUS.

(aHrJj.)

The methodological, mathematical and algorithmical toolkit on providing the control by
functioning and monitoring, operative diagnosis, evaluation and prediction of the permissible risk
margin of the forecast abnormal, critical, extraordinary, emergency and catastrophic situations’ set
in the complex technical systems’ (CTS) functioning dynamics under the conditions of the
uncertainties and multifactorial risks is worked out. The offered system strategy of the guaranteed
safety of the CTS functioning is based on the input of the new methodology, axiom and the row of
the hypotheses relatively the CTS functioning in the dynamics of the risk situations; the new
principle to discover timely the reasons for the appearance of the abnormal situations, operative
prevention for the transition of the normal situations to the abnormal, emergency or extraordinary,
discovery of the risk factors, forecasting of the main object survivability indications in a flow of the
set period of it exploitation as the base for the providing of the guaranteed safety in the CTS
functioning.

The system strategy is realized as the toolkit of the informational platform of the technical
diagnostics (IPTD), provides the prevention of the uncapacity and the timely discovery of the
abnormal object functioning situations on the base of the operative diagnosis, the system evaluation
and the forecasting of the multifactorial risks’ dynamics. By complex, system and continuous
evaluation of the parameters of the object functioning in the real time mode there are discovered
the situations, which can lead to output of the object out the functioning limits in the normal mode.
The simultaneous accompaniment and integrated evaluation of the indications of the eventual



number of the functionally dynamical parameters allows to carry out in detail the processes of the
functioning of the object for the any complexity.

For the situations, which development leads to the possible parameter rejections from the
normal mode of the object functioning, it is possible the timely to take the decision about the
changing of the object functioning mode or artificial correcting of the parameter row with the goal
to provide it functioning surviability. The principles, which put to realize the strategy of the
guaranteed safety of CTS functioning, provide the flexible approach to the timely discovery,
recognition, forecasting and system diagnosis of the risk factors and risk situations, forming and
realization of the rational decision for practically acceptable time in the limits of the irremovable
time restriction.
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5. TlopiBHsIHHS 3i CBITOBUMM aHAJIOTaMM.

PesynbraTi BiANOBiAAIOTH CBITOBOMY pIiBHIO, a 3alpOlOHOBAaHA CHCTEMHa CTpaTeris
rapantoBaHoi Oesmeku ¢yHkmionyBanHs CTC, mo 06a3yeTbcs Ha BBEJACHHI HOBOI METOJOJIOTII,
HOBOMY MPHUHIIMIII CBOEYACHOTO BHABICHHS (DAaKTOPIB PU3UKY 1 NMPHUYUH MOSIBH TO3AIITaTHUX
CUTYyaIlii, 3a0e3MeueHHss OCHOBHUX IMOKA3HUKIB )KMBYYOCTI 00’ €KTY MPOTATOM 3aJaHOTO TEPIOTy
Horo excruryatarlii B Mexax HEyCyBHOI'O TUMYACOBOI0 OOMEXEHHS, HE MalOTh aHAJIOTIB y CBITOBIH
MPAKTHII TEXHIYHOTO J1arHOCTyBaHHS.

6. ExoHOMiuHa NPpUBAGJIMBICTH A/ NPOCYBAHHS HA PUHOK
3acTOoCyBaHHS PO3pOOJEHOTO 1HCTPYMEHTApII0  JO3BOJUTH 3a0€3MEUNUTH KUBYUICTh
ocHoBHUX Moka3HUKiB CTC mpoTsarom 3agaHoro nepiony ii ekcruryaTanii Sk OCHOBU 3a0e3MedyeHHs
rapaHTOBAHOI MpaIe31aTHOCTI Ta 6e3neku y auHamini GyukiionyBaraas CTC

7. IloreHuiiini kopucryBaui (ramysi, MiHicTepcTBa, mNiANpPUEMCTBa, oOpraxizaimii).
MoXJIMBUMH KOpHCTyBauaMH TependadaroTbess MiHICTEpPCTBO HA/A3BHUYANHHUX CUTyallill YKpaiHw,
eKoJIoriyHO Hebe3neuHi 00’ektu tumy «Ykputts», AEC, aBiamiiiHa, KOCMiuHa, MalIuHOOY/IBHA
TeXHiKa, IH)KeHEPHO-TEXHIYHI CIOPYIH Pi3HOT MPUPOIH.

8. CTaH roToBHOCTi po3pooKH.
Po3pobneHo Ta BinmpanbOBaHO IHCTpPYMEHTapid y Burisai iHdopmaniiHoi miaTtdopmu
TEXHIYHOI JIarHOCTHKH, 3allPOTIOHOBAHO PEKOMEHAamii moA0 ii €(EeKTUBHOIO 3aCTOCYBaHHSI.
MoxnBa po3po0OKa TOCITiTHO-TPOMHUCIIOBHX 3Pa3KiB y BUTJISAI METaJIEBO-EIEKTPOHHUX YHMITIB.

9. IcHymwui pe3yJbTaTH BOPOBAIKEHHSI.

OcCHOBHI TIONIO)KEHHSI POOOTH  BIIPOBA/KEHO B HABYAIBHUU mporec y Kypci ,,OCHOBH
CHUCTEMHOTO aHaJi3y”’: HOBUH po3ain «CUCTEMHUN aHali3 YHPaBIiHHS CKJIATHOI OaraTopiBHEBOI
lepapxi4HOi TEXHIYHOI CHCTEeMH B YMOBax 0araroakTOpHOTO pH3UKY»; LHKIY HOBHX
nabopatopHux pobiT «Po3poOka rapaHToBaHOi Oe3meKu ynpaBiaiHHSA (PYHKITIOHYBAaHHSIM CKJIATHUX
cUCTeM, y MiAPYIHHUKY “OCHOBU CHCTEMHOTO aHAIi3y” .
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	12. Фото / схема, слайди презентації розробки в електронному вигляді (рекламного характеру).

