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3anponoOHOBAHO METOJAOJOTTYHUI, MaTeMaTUYHUI Ta aJrOpUTMIYHUI IHCTpyMEHTapii
KOMILJIEKCHOT cuctemMHu 3abe3neueHHs Oe3meku Ta xuBydocTi (KCBX) ¢ynkuionyBanHs
ckinanaux TtexHiuHux cucteM (CTC) B peaibHOMY peXHMI yacy 3 ypaxyBaHHSIM CBOE€YACHOTO
dbopmyBaHHS 1 pearnizamii pIIEHHS Ta HEYCYHEHOTO TMOPOTOBOTO OOMEXKEHHS 4Yacy Ha ITHKI
ynpaBiiHHs y no3amTatHux pexxknMax. KCBXX 6a3yeTscs Ha mMpUHINITIT CBOEYACHOTO BHUSBICHHS
MIPUYKH Ta 3ar00IraHHs MepexoAy MITATHOTO PEKUMY Y MO3aIITaTHUI, CHCTEMHOMY OIIHIOBaHH1
1 MPOTHO3YBaHH1 JUHAMIKHU J1ecTabUIi3ylouuX (pakTOpiB pU3HKY, PECYPCY JOMYCTUMOIO PU3HUKY,
mo 3a0e3nevyroTh CYNpOBODKeHHS mponecy ¢yHkuionyBanHs CTC 3 MOXIMBICTIO
omnepaTuBHOTO (hOpMyBaHHS JTOCTATHHO OOTPYHTOBAHOTO PIMICHHS IIOAO 3amoOiraHHs aBapiil i
Karactpod mix yac ekcruryaranii ckiaagHoro TexHiuHoro o0’ekty (CTO). 3ampomoHoBaHa
cTpareris rapanTtoBaHoi Oesneku (yHkmionyBanHs CTC 3abe3nedye cHCTEMHE 3aroOiraHHS
HeTIpaIe31aTHOCTI 1 Hebe3neku (yHKI[IOHYBaHHS 00’ €KTY, HAJa€ MOXKIIUBICTD IS TTO3aIITaTHUX
Ta aBapiiHUX CUTYaIlld CBOEYACHOTO MPUUHSTTS PIMICHHS MPO 3MIHY PeXUMY (YHKITIOHYBaHHS
00’exTy. OCHOBOIO aITOPUTMY YIpaBJIiHHS Oe3mekoro Ta kuBydicTio ¢yHkiionyBanHs CTC y
MO3AIITaTHUX CUTYaIlisIX € OJIOK AIarHOCTYBaHHS, IO MPOTIOHYETHCS Y BUTIISAL 1HGOPMAIIITHOT
mIaThOPMHU TEXHIYHOTO JIarHOCTyBaHHS. [IporHo3yBaHHs TUHAMIKK JecTaOUT3yr0UnX (haKkTopiB
PHU3UKY 3A1HCHIOETHCS HAa OCHOBI BiTHOBJICHHUX (YHKIIIOHAJIbHUX 3aJIEKHOCTEH 3a JUCKPETHO
3aIaHUMH BUOIpKaMu B peajbHOMY pexuMi yacy. [lokasHuUKH SKOCTI 1 €PEeKTUBHOCTI CHCTEMH
TEXHIYHOTO J1arHOCTYBaHHS y3TOKYIOTHCS 3 BIAMOBIAHUMH MOKa3HUKAMU CUCTEMH YIPaBIIHHS
0€3I1EeKOI0 Ta KUBYUICTIO, 110 TapaHTye 3 MOTPIOHO BiporimHicTio 3amobiranns BimMoB CTC y
MeXax pecypciB JAOMYCTUMOTO PU3UKY Pi3HUX pexumiB. CHcTeMa TEXHIYHOTO TIarHOCTYBAaHHS
3abe3rneyye 3 MOTPIOHOIO TOCTOBIPHICTIO CBOE€YACHE BUSIBJIICHHS, PO3MI3HABAHHS Ta OI[IHIOBAaHHS
PU3UKY IO3alITATHOTO PEXKUMY Ha NpOrHo3oBaHuil Tepmin ekcrutyaranii CTC, kopuryBaHHsS
napaMmeTpiB Oe3MeKH Ta KUBYUYOCTI JUIsl TapaHTYBAHHSA CBOE€YACHOTO YCYHEHHSI IPUYUH PU3UKY
no mosiBu BimMoB. Haseneno mnpuxiagn ¢ynkuionyBanus peanbHux CTC 3 cBoedacHUM
BUSIBJICHHAM I[IepexXojJy Yy TMO3alUTaTHUM Ta aBapiiiHMl peXMMU Ta TOBEPHEHHSIM iX
(GYHKILIOHYBAHHS Y IITATHUN PEXKHM.

(poc.)

[IpennoxeH METONOJOTUYECKUM, MAaTEMAaTUYECKUM U aITOPUTMUYECKUNA HMHCTPYMEHTapU
KOMILJIEKCHOM cucTeMbl oOecrieueHus: 6e3omacuoctu u xkuBydectd (KCBX) ¢pynkunonnpoBanus
cnoxHbIXx Texuuueckux cuctem (CTC) B peaqbHOM pexXrMe BPEMEHHU C y4ETOM CBOEBPEMEHHOTO
(dbopMHpOBaHUS U peau3ali peuieHus] 1 HEYCTPaHUMOTO MOPOTOBOTO OTPAHUYCHHS] BPEMEHU
HAa [WKJI YyOopaBleHus B HemrtartHeix pexkumax. KCBX 0Oasupyercs Ha nOpuUHIHIE
CBOEBPEMEHHOTO OOHApY)KEHUS TMPHYMH W TMPEAOTBpAIllCHUs Tepexoja IMITaTHOTO peXruMa B
HEIITATHBIN, CUCTEMHOM OIIEHUBAHWU W TPOTHO3UPOBAHHH JTUHAMUKU JECTAOMITH3UPYIOIINX
(bakTOpOB pHCKa, pecypca JOMYCTUMOIO PHUCKA, KOTOpbIe O00ECHeYyMBAIOT CONPOBOXKJICHHE
mpouecca ¢GyakuuonupoBanuss CTC ¢  BO3MOXKHOCTBIO OMEpPaTUBHOTO  (OPMUPOBAHUS
JI0CTaTOYHO OOOCHOBAHHOTO PEIICHHsS MO MPEIOTBPALICHUIO aBapuil M KaTacTpod B TEUCHHE



SKCIUTyaTallii  CIOXHOTO TexHudeckoro oowekra (CTO). Ipemnoskennas CTpaTerus
rapantupoBanHor  OesmacHoctn  ¢yHkuumonupoBanusi CTC  obecrieunBaeT  CHUCTEMHOE
NpeJOTBpAIlleHHe HEpadOTOCIIOCOOHOCTH W OMAacCHOCTH  (YHKIIMOHHUPOBAaHHS  OOBEKTa,
npeaoCTaBJIACT BO3MOXHOCTb [JId HCIITATHBIX U aBapHﬁHbIX CI/ITyaLII/Iﬁ CBOCBPCMCHHOI'O
NPUHATHUS pelIeHHs] 00 U3MEHEHUH pexrMa GYyHKINOHUPOBaHUS 00bekTa. OCHOBOM alroputMa
yIpaBiieHUs] 0€3011aCHOCTBIO U KUBYUECThIO PyHKIMOHUPOBaHUSI CTC B HEMITATHBIX CUTYAIHSIX
ABygeTcs OJIOK JMarHOCTUPOBAHUS, IpeJUlaraeMblii B BHAE HH(DOPMALIMOHHOW IIAT(OPMBI
TECXHHUYCCKOI'O ANarHoCTUpOBaHMA. HpOFH03 HNPOBAHUC JUHaAMUKU IIGCTa6I/IJII/ISI/IpyIOHII/IX
(akTOpoB pHCKA OCYHISCTBIISICTCS HA OCHOBE BOCCTAaHOBICHHBIX  (DYHKIIMOHAIBHBIX
3aBUCHUMOCTEN 1O AUCKPCTHO 3aJIlaHHBIM BBI60pKaM B pCaJIbHOM PCKUMC BPCMCHHU. IToxazarenu
KadueCTBa U 3¢)¢)GKTI/IBHOCTI/I CUCTCMbI TCXHUYCCKOTO AHArHOCTHUPOBAHHA COIJIACOBBLIBAIOTCA C
COOTBCTCTBYIOIIMMHU IMOKA3aTCIIAMU CUCTCMBbI YIIPABJICHUS 0€30I1aCHOCTRIO U KUBYUYCCTBIO, UTO
rapaHTupyer ¢ TpedyeMoi BeposITHOCThIO NpenoTpaiieHue otkazoB CTC B mpenenax pecypcoB
AOIMMYCTUMOI'0 pHUCKa PA3JIMYHBIX PEKHUMOB. CucreMa TEXHUYECKOT'O JAUarHOCTUPOBAHHA
obecrieunBaeT ¢ TpeOyeMol JTOCTOBEPHOCTHIO CBOCBPEMEHHOE OOHApYKEHHUE, PACiO3HABAHHE U
OIICHMBAaHME pPHCKA HEIUTAaTHOIO peXHMMa Ha MporHo3upyembid nepuon skcruryatanuu CTC,
KOPPEKTUPOBKY IapaMeTpoB 0€30MaCHOCTH M >KMBYYECTHU ISl TApAHTUPOBAHUSI CBOEBPEMEHHOTO
yCTpaHEHUs] IPUYUH PUCKA JI0 MOSBIEHUS OTKa30B. [IpuBeneHsl npumMeps! (yHKIIMOHUPOBAHUS
peasibHbix CTC co CBOEBpPEMEHHBIM OOHApYXEHHEM Nepexojila B HEIITATHBIH W aBapUUHBIN
PEXHUMBI U BO3BPATOM MX (DYHKIIMOHMPOBAHUS B IITATHBIA PEKUM.

(anrJ.)

There are proposed the methodological, mathematical and algorithmic toolkit for the
integrated system to ensure the security and survivability (ISSS) of complex technical systems
(CES) functioning in real time based on the timely formation and implementation of decisions
and unremovable threshold time limit for cycle control in abnormal conditions. ISSS based on
the principle to timely identify the causes and prevent the transition of the normal mode in
abnormal mode, system evaluation and forecasting of the destabilizing risk factors dynamics,
permissible risk margin, providing accompaniment of CES functioning with the possibility of
operative formation of sufficiently reasonable decision to prevent the accidents and the disasters
during the operation of complex technical object. The proposed strategy of guaranteed security
of CES ensures system prevention of the inoperability and the danger of the object functioning,
allows for abnormal and emergency situations timely decision making to change the mode of
object operating. The base of the algorithm to control by the safety and the survivability on
functioning CES in the abnormal situations is the diagnostics block, which proposed in the form
of technical diagnostics information platform. Forecasting of the destabilizing risk factors
dynamics is based on the functional dependencies restored on discrete samples given in real
time. Indicators of the quality and efficiency of the technical diagnostics system are coordinated
with those of the management system by the safety and the survivability that guarantees with the
desired probability to prevent CES failures within the permissible risk margin for the different
modes. The system of the technical diagnostics provides with the desired reliability timely
detection, recognition and evaluation of the abnormal mode risk for a predicted time of CES
operating, adjusting the security and survivability options to guarantee the timely elimination of
the causes for the risk before the failure. There are given the examples of real CES functioning
with timely detection of transition in abnormal and emergency modes of operation and return to
normal mode.
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(GyHKIIOHYBAaHHS 00’ €KTY, IITYYHOTO KOPUTYBaHHS HU3KHU MAapaMETPiB 3 METOIO MOBEPHEHHS iX
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3anpornoHoBaHa KOMIUIEKCHA CHCTEMa K CHCTEMa CBOE€YACHOTO MPUHHATTS pillieHb 100
3MiHY peXUMY (YHKIIOHYBaHHS CKJIAIHOTO TEXHIYHOTO 00 €KTY B yMOBaX KOHIENTYaJIbHOI Ta
iHpOpMaIIfHOT HEBU3HAYEHOCTEH 1 BIUTMBY JeCTa0UT3yI0unX (PaKTOPIB PH3UKY CTBOPIOE SKICHO
HOBUH piBeHb OE3MEKH 1 KMBYYOCTI CKIQJHHUX CHUCTEM, 3aro0iraHHS HACIHIJIKIB TO3aIlTaTHUX
PSKUMIB 1 €KOHOMIii MaTepiaJlbHUX 3ac00iB Ta TPOIMIOBMX KOIITIB. 3aKiafieHI B peani3aiiro
crparerii rapantoBaHoro ¢yHkuionyBanas CTC 3amponoHOBaHI NPUHIMIIKA CBOEYACHOTO
BUSIBJICHHSI TPUYMH MO3AIITATHAX CUTYAIIIl Ta IX YCYHEHHS JI0 TOSBU BiIMOB Ha ITPOTHO30BAHUI
TEPMIH eKCIuTyaTallli 3 BUKOPUCTAHHSAM CHCTEMHOTO OI[IHIOBaHHS 1 TMPOTHO3YBAHHS JTMHAMIKH
necTabuni3yrounx (hakTopiB pU3UKY, METOJOJIOTIT PO3KPUTTS KOHILIENITYyadbHOT Ta IHPOpMaLIiHOT
HEBU3HAYEHOCTI 3a0e3MeuyloTh THYYKMM Miaxia A0 (GopMyBaHHS 1 peanizailii paiioHaJIbHOTO
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Tepexo/ly ITaTHOI CUTYyallil y IMO3aIlITaTHy

3abe3reueHHsl palecnpoOMOKHOCTI 1

sxuByudocti CTC

CrpykTypHa cxema iH(opmariiitHoi mnatdopmu TexHiunoi aiarHoctuku CTC.

TEXHIYHUM OB’EKT

IMincucrema I
- mapameTp 1
- mapamerp 2

- mapameTp Ny

ITincucrema II
- mapamerp 1
- mapameTp 2

- mapamerp Ny

ITincucrema K

- mapametp 1
- mapamerp 2

- mapamerp N

Cxema CTpYKTypH TEXHIYHOTO 00’ €KTa.

Cxema IIIT/ pyskmionyBaHHs

C

ITincucrema I
- maTauk 1
- TaT4YuK 2

- JaT4uK Ny
IToxcucrema 11
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- JaT4YuK 2

- IaTYHK Ny
a0

ITincucrema K

- JaT4uk 1
- JaTYUK 2

- JATYUK Ny
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DyHKIIIOHATBFHA CXeMa BOJIONPOBIAHOI INTMOMHHOI CUCTEMHU BOJIOTIOCTaYaHHS.
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16. Hagatu kmo4oBi cnoBa 10 po3poOKu

(ykp.)

CuctemHa cTparerisi rapaHTOBaHOI O€3MEKHW Ta KUBYYOCTI, Y3TO/DKEHE OLIHIOBAHHS
pecypciB  JOIyCTUMOTO PH3UKY, MO3AIUITaTHUN pexuM, iHpopmariifHa maTdopma
TEXHIYHOTO JIarHOCTyBaHHSI.

(poc.)



CucreMHas cTpaTervsi rapaHTUPOBAHHON OE30MAaCHOCTH M KUBYYECTH, COTJIACOBAHHOE
OLICHMBAaHUE PECYPCOB JOMYCTHMOIO PHUCKA, HEIUTATHBIM pexuM, HHPOpMalUOHHAs
HJIaT(i)OpMa TCXHUYCCKOI'0O JTUArHoCTUPOBAHMNA.

(aHrua.)

System strategy of guaranteed security and survivability, coordinated evaluation of permissible
risk margin, abnormal mode, information platform of technical diagnostics.



	Розробка комплексної системи забезпечення безпеки та живучості функціонування складних технічних систем в реальному режимі часу
	Разработка комплексной системы обеспечения безопасности и живучести функционирования сложных технических систем в реальном режиме времени

