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Cayx I. A. Mopeni Ta METOJIM IPUUHATTS TEPMIHOBUX aHTUKPU30BHX PIIIICHb B
VOpaBIMiHHI TICEBAOCTIMKMMH CHCTEMaMH  BIAMOBIAAJBHOTO TPHU3HAYEHHS —
Kgpamidikamiitna HaykoBa mparls Ha IpaBax PyKOIHUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTYIEHS JokTopa (imocodii 3a
cunemianphicTio 122 — Komm'totepri Hayku. — Opecbkuil —HamioOHaIbHHNA
nomitexHiyHui ynisepcurer MOH VYkpainu, Oneca, 2020.

VY BeTymi 3a3HayaeThCs, IO CKIAOHI CUCTEMH (IIPOLIECH) BiANOBIIAIBHOTO
npusHayeHHs: (CC BII) naOyBaroTh Bce OUIBIIOIO MOMIMPEHHS B Cy4aCHOMY CBITI.
BinnoBiganpHICTh NpPU3HAYEHHS TAKUX CHUCTEM OOYMOBIIOETHCS, HAIPUKIIAL,
3QJICKHICTIO BiJi OCTAHHIX 3J0pOB’s 200, HaBITh, YKUTTS BEJIUKOI KUJILKOCTI JIIOJCH,
€KOJIOTIYHOI O€3IeKH PErioHIB Ta BEJIMKMMH MaTepialbHUMHU BUTpatamu. Jlo HUX
MO>KHA BIJIHECTU BIAMOBIAAIIbEHI OOOPOHHI KOMILJIEKCH, MPOMHUCIIOBI Ta €HEPreTHUYHI
CHOpPY/AH, €JIEMEHTH CHUCTEM TPAHCIOPTY, 3B’A3KYy Ta O€3MEKH KUTTEAISUIBHOCTI,
KOMII'FOTEpPHI CHUCTEMHM Ta MeEpexi, OoOJaJHaHHA i CKJIaJHOTO MEIUYHOIO
BTPYYaHHS B OPTaHi3M JIOJUHH, TOl0. O0’€IHY€E 11 CUCTEMU 1 POOUTH iX Cy0’ €KTaMu
JTUCEPTAIITHOTO JTOCHIIPKEHHS Te€, IO 1XHS CKJIAAHICTh BUMArae JJjsi yMpaBlIiHHS
HUMH 3aCTOCYBaHHA Cy4YacHUX 1H(QOpPMALIMHUX TEXHOJIOTIM Ta BIAMNOBIAHOI
«BOYZOBaHO» KOMII FOTEPHOI CUCTEMH OTPHMMaHHs Ta OOpOOKH B peajbHOMY 4Hacl
JIOCTOBIPHUX JIAHKMX TIPO CTaH 00’ €KTA.

Ichyroui BOymoBaHi i1H(pOpMAaIiliHI CUCTEMHU, SK MPABWIO, IMOBHUHHI OyTH
3a37aJIeTiIb HABYCHI BUSBJISTH BIAXUJICHHS MapaMeTpiB CTaHy KEPOBAHOTO 00’€KTa
BiJl HOPMH, a TaKOX, pO3paxoByBaTW 1 3iiiicHIOBaTH (1HOHI, 3a JOMOMOTOIO
oriepaTopa) Aii 13 CBOEYacHO1 KOMITCHCAIli TAKUX BIIXUJICHb.

Ane, Ha xainb, icHytoTh ¥ 1HmI CC BII, sxi moTpamisitoTs y cutyartii (Kpusn),
KOJIM 1XHI «TaCIOPTHI» MapaMeTpy MiJAat0ThCA CYTTEBUM BIAXWIICHHSAM, a ICHYIOYa,
iH(dopMaIlliiiHa TEXHOJOris MIATPUMKH Taki CUTyalli HE BU3HA4Ya€, 1 ONEPATUBHO

JIOTIOMOT'TH B OH-JIAalH TIO/I0OJIaHH] HACIIJIKIB KpU3H HE 37aTHa. Ake kepoBanicth CC
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BII, 6opoTsba i3 Kpu3zamu, SKI Il TIPOIIECH CIIITKAIOTh, CIUPAETHCS HA HAasBHI
aJIcKBaTHI Ta BIJIHOCHO IIIBUJKOJIF0Yl (BOHM TOBHHHI BCTUTHYTH J10 PYWHYBaHHS
NICEBAOCTIHKOTO MOIIKOKEHOr0 00’ €KTa) MO/IET Ta METOIU MPUHHSITTS TEPMIHOBUX
AHTUKPHU30BUX PIIICHBb B YIIPaBIIiHHI.

Konu xpusza moumHaeTbes, ToOTO Ko xoua 0 onuH 3 mapametpis CC BII
BUXOJWTHh 32 MEXI CBOIX JOIYCKiB, O BiAMNOBIHAIBHOTO KEpiBHHUKA (JIFOAMHHU a0o0
ACY) xutteBuM 1ukiaom CC, sk mpaBWiio, HAAXOAUTh NMEpPBUHHA 1HGOpMALIiS MPO
3MIHY OKpEMHUX MMapaMeTpiB CTaHy CHCTEMHU («CUMIOTOMMU»), SIKa, B3aralli, MOXE He
PO3KpPUBATH B HASIBHOMY BHTIJISI/II, 110 % B1AOYJIOCS 13 CHCTEMOIO («J11arHO3Y» KPHU3H).
Amxe, 0€3 Takoro «J1larHo3y» KpuU3y HE MOXHA YCBIJIOMJICHO JIKBiJyBaTH, a
HACHIJIKM KpHU3UM BYACHO KOMIICGHCYBAaTH, peEai3yloud TMOHATTSA «IICEBIOCTINKA
cuctemay, abu nosepuytu CC BII 10 nokpu3oBoro crany.

Taka mnepBuHHa I1H(OpPMALIA MOXKE BUIVISIIATH SIK MHOXHUHA (KOpmedic
NOWKOOIHCEHD) 13 «3PYHHOBAHUX» MAapaMETPiB CKIIATHOTO 00’€KTa, SIKH MOXe OyTH
NOKJIAJCHUHA B OCHOBY BH3HAYCHHS IHINOI MHOXHUHHU (Kopmedicy piuiens)
AHTUKPU30BUX 3aXO0/I1B.

Cutyarito 3Ha4HO TIOTIpIIye Ta OOCTaBMHA, IO BCE II€ BiAOYBAEThCA Yy
peanbHOMY dYaci, 1 MEHEIDKEp TIpOoIecy MOKe HE TiIbKA HE BCTUTHYTH BITHOBHTH
HOpMaJIbHIA TMepedir OCTaHHBOTO, aje W B3araji YCBIJIOMHUTH, IO K, BJIACHE
Bi10yJ10CS!.

3 iHmoro OOKy, HaBiTh 3 camoro (hakTy HAsBHOCTI JETalbHOTO aHaji3y
MPOILIECiB, IO MPU3BENN A0 KPU30BOi MO1i, I1e HE BUILUIMBAIOTH aH1 3HAHHS TIPO TE,
K il JIKBiMyBaTH, aHi, TAM I1ade, SK KOMIICHCYBaTH 1i HACIIJKH JOCTYITHUMU
3aco0aMu Ta y MPUUHIATHUN 4Yac. biibin Toro, Hapa3i HE BHU3HAYEHI HAaBITh MEXI
CaMOTO TIOHATTS «IICEBIOCTIMiKa cucTteMa». B mmx ymoBax pilieHHS 100
MOCJIIIOBHOCTI MPOIIECIB JIKB1Jallii HACTIAKIB KPU3H B TAKOMY €KCTPEHOMY BUMAIKY
MOBUHHA 3a0e3mevyyBaTd po3po0JieHa iHGopmayitina MmexHON02isi NIOMPUMKU, KA
0a3yeEmMbCs HA 3H08 CMBOPIOBAHUX THHOPMAYITIHUX MOOETAX CKIA008UX NPOYECis, o
CHPUYUHAIOMb KPU3) .

TakuM YMHOM, MaeMoO TpH, TOB’sA3aHI MK COOOI0 3aBIaHHS: IIO-TIEpIIE,
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BU3HAYUTH, YU € OO’ €KT YINPaBIIHHSA TNCEBIOCTIMKUM, MO-ApYyre, BU3HAYUTH, SKi
3MIHU B 00’€KTI CHIPUSUIM KPHU3l, a TaKOX, MO-TPETE, SKUMH HAasSBHUMH 3aco0aMH IIi
3MiHU MOKHA KOMIICHCYBAaTH B IpUHHATHUH Yac. Lle nogae B indopmariiiiny cucremy
i€ OJIHy MPOMDKHY MHOXKHHY NMPUYMH, SIKI IPU3BEIU O BUHUKHEHHS T4 PO3BUTKY
Kpu3Hu (kopmeodic npodnem).

3p03yMisio, 1110, OCKUIBKM BHUKOPHCTOBYBaHI B AHTHUKPU30BUX pPO3paxyHKax
IIBUJIKOTUIMHHI MOJIEJi, Hai4yacTillle HOCATh HEUITKUM XapakTep, iXHI CTPYKTYpHI
napameTpu Ta iHTepdeicH He 3aBXKIU CIBNAAAI0Th, TOCTOBIPHICT OTPUMYBAHHUX 32
iXHBOIO JIOMOMOTOI0 BIJMNOBIZACH Ta pillleHb HE 3aBXIU CTOBIJCOTKOBA, IO, Y
MIJICYMKY, 3HUKY€E €(DEKTUBHICTD MIPUNUHATUX aHTUKPU3OBUX PIIlICHb.

31 CKa3aHOro BHUIUIMBa€, MIO0 B 3raJaHUX YMOBaxX HaBaXJIMBIIIMMU
XapaKTEepUCTUKAMU HOBHUX aHTUKpH30BUX Mozenei Ta meroaiB st CC BII € came
BUCOKI  0ocmogGipHicmb  Pe3yJbTaTIB  MOJCIIOBAHHS Ta  ONEPAmueHichb
1H(OpMaIIHHUX TEXHOJOT1H, sIKI BIAMOBIAHI 1H(POPMAILIHI METOAM pPEai3yloTh. 3
1HIIOTO OOKY, TaKi XapaKTEPUCTHKH BUMIPIOBaHI Ta OOYHUCIIIOBaHI, a OTXKE MOXKYTb
OyTM BUKOpHCTaHI IiJI Yac MOPIBHSUIBHOIO BHOOPY HOBUX Ta BJIOCKOHAJIEHHS
ICHYIOYUX aHTHUKPU30BUX 1H(OpMAIIHHUX MoJeNed Ta METOJIB, IO B OOMEXKEHUX
yMOBax (CTPOKH, pECYpPCH, TEXHIUHI Ta 1HII MOXJIMBOCTI) MOIIYKY Ta IMIIJIEMEHTAII11
TaKMX CHCTEM € 3aBJIaHHSIM BKpall aKTyaJbHUM.

VY mnepmomy po3aijii BUKOHAHO ITIOIIYK Ta IMIUIEMEHTAIlI0 aHTUKPH30BUX
pillieHb MpU YNPaBIiHHI CKJIAJHUMHU CHUCTEMaMH BIJIMOBIJAJBHOTO MNPU3HAYECHHS.
Kopucrtyrourich  Ti€to a00 1HIIOK  aAHTUKPU30BOKO  MOJEIUIIO, HEOOXITHO
MepeKOHATHCS B TOMY, IO Il iHGoOpMaIliiHi Mojaem xoctoBipHi. Lle ocoOmmBo
BAOXKJIMBO, KOJIM MOBa Hje MNpo OO0 €KTH BIAMOBIIAJLHOTO MPU3HAYCHHS, ajKe
KOPUCTYBaHHS HEJOCTOBIpHUMH 1H(GOPMAMIMHUMU MOJACISIMH Y IIhOMY BHITQJIKY
MO3Ke JTy>K€ IOpPOro KOIITYBATH 1 HE TUIBKU B TPOIIIOBOMY MPOSIBI.

Tyr Halripmoro 3a TPOrHO30M TIOJOJAHHS KPHW3U € CHUTYyallis, KOJIU
AHTUKPHU30BOiI 1H(GOPMAIIITHOT MiICUCTEeMHU B 3arajbHIN cucTeMi Hemae, abo KoJr
BOHA HE PO3Ii3HAE€ KPU30BI O3HAKU. 3PO3YMLIO, 1[0 B TAKOMY BUIQJKy MEHEIXKEP

MOBUHEH CIIOYaTKy aHTUKPU30BOI MPOTHUIIT BUKOHATH «IIarHOCTUKY» KPH3H, a BKE
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HiCAs LBOTO PO3MOYaTH TMOIIYK Ta BHKOHYBATH IMILIEMEHTAIII0 AaHTUKPU30BHUX
pimenp. CuUTyallil0 3HA4YHO TMOTIPIIye Ta OOCTaBWHA, IO BCE 1€ BIAOYBAETHCA Y
peanbHOMY dYaci, 1 MEHEIDKEp MpOoIlecy MOKe HE TiIbKA HE BCTUTHYTH BITHOBHUTH
HOpMaJIbHIA TMepedir OCTaHHBOTO, aje W B3arajal yCBIJIOMHUTH, IO K, BIJIACHE
BiIOyJTOCS!.

3anponoHoBaHO MeToJ 1H(OPMALIMHOTO TMEePeXoay BiJ €IeMEHTApHUX KpHU3
VIOPABIIHHS J0 €JIE€MEHTApHUX AHTUKPHU30BUX BEPAMKTIB 3 TOJOJAHHS IUX KPH3 1
Jani — J0 3arajJibHAX pIlIeHb B YIPaBIiHHI, a TaK0X 3arajibHy CTPYKTypy
iH(opMaIIiitHOT TEXHONOT1i MIATPUMKH MPUHUHATTS AHTHUKPU30BUX BEPIUKTIB, sKa
BUKOPUCTOBYETHCSI HA OJHIN 4acoBiil iTepallil yIpaBiIiHHS CKIAIHOI OpraHi3alliiiHo-
TEXHIYHOIO CHCTEMOIO.

Y cucremax peampHOTO 4Yacy iX MOMIIMBOCTI BU3HAYa€ IIBUAKOMISA
3acTOCOBYBaHUX MeTomiB. JlificHO, 1HQoOpMaliiiHa cucTeMa MOYMHA€E pearyBaTH Ha
BX1JIHY JIIF0 TUIBKH MICTSL TOTO, SIK IATYUKU MEPETBOPIIIM 11 HA CIEKTPUUHUN CUTHAJ,
nepeTBOpuiii Ha (opmy, 3pydHy JUIsl BBEJACHHS /0 KOMI'IOTEpA, BIAMPAIIOBAIH
nporpaMmy peakilii Ha JaHWil BIUIMB, BUKOHABYl OpPraHU 3IMCHUIU BIANOBIIHY
peakiito. Lle po3iMkHYTHII TIpoliec pearyBaHHs.

I'onosua xapaktepuctrka CC BII — ne ixHs criiikicts. CTIMKICTh — 31aTHICTh
CHUCTeMH A0 30€peEeHHS CBOTO MOTOYHOTO CTaHy B YMOBaxX 30BHIIIHBOTO BIUIWBY.
CTiMKICTh CKJIQHOI CUCTEMH Y BEJHMKINA MIpi 3aJ€KUTh HE TUTBKH BiJ BIACTUBOCTEH
OCTAaHHbBOI, aJie i BiJ MapaMmeTpiB OTOUYIOYOro CEpEeAOBHILNA Ta BUMOT yacy. Tomy,
BuBuaroun Ty abo inmy CC, He MOXXHa POOMTH BHUCHOBKHM MpO ii CTIMKICTH 0e3
BpaxyBaHHS IIUX YAUHHUKIB.

Bukonano kimacudikaiiio CKJIagHUX CHUCTEM 3 TOUKH 30PY CTIMKOCTI IXHBOTO
(GyHKIIIOHYBaHHS JI0 TIOIIKO/DKEHb Ta KPU3: HA MEPIIOMY eTarli Kiacudikarii yMOBHO
BUJIUICHO JBI Tpynu: aOCOJMIOTHO CTIMKM Ta aOCOJNIIOTHO HecTidki (0a30Bi
M1JICUCTEMH).

Kpim 06a30BuX, ICHYIOTh CHUCTEMH, SKI MICIS KPU3H «OOPIOTHCS» 3a CBOIO
nparne3aaTHICTh, TOOTO BUSIBIISIIOTh YMOBHY CTIMKICTb.

Jlam po3riasHyTI YMOBHO CTIWKi (TICEBJOCTIMKI) CKJIQTHI CHCTEMH 13 Xoua U
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3a3payieriib BOYZOBAHOIO CHUCTEMOIO OMNOpPY MOIIKOJKEHHSM, B SIKiM, Ha KaJjb,
MoOJIeIeH ISl TOIIyKY i1 mpuU4uH (JIarHOCTHKH) HE 1CHY€E, METOJIHU OOpOoThOHM 3 i
HACJIIIKaMU III¢ HE BiJIOMI, 1 BiJl B4ACHOTO CTBOPCHHS ITUX MOJIEJNICH Ta METOJIIB caMe
i 3anexuth anantuBHiCTh CAC 10 BUKOHAHHS HEIO BIAMOBIIATHLHOTO MPU3HAYCHHS.
Mao Toro, moOyayBaTu JOCTOBIPHY MOJEIh «KpU3a» — IPUUYMHA 11l BUHUKHEHHS
HepocTaTHhO. [loTpiOHI He MeHII JOCTOBIpHI 1H(OpMAIliHI MOJENi MPOLEeciB Ta
oOJiaTHaHHS 1JIs IMIUIEMEHTAllll aHTUKPU30BUX PIllICHb.

3 TOYKM 30py HaIIOr0 JOCHIHDKCHHS TICEBIOCTIAKI CHCTEMH MAarOTh
BIIPI3HSAIOTHCS TUM, IO IXHIM ONMUC Mae O3HAKU Kiacudikarlii, a oTke, MOke OyTH
BIJIHECEHUH /10 HAYKOBOI HOBU3HU:

— BIEpILE 3 KJacy CKIAAHUX CUCTEM BIANOBIAAIBHOIO NPU3HAYEHHS BUALIECHO
MIJKIIAC TCEBJAOCTIMKUX CUCTEM, SIK1 MICIsl BUSBICHHS KPU3U CAMOCTIITHO HE MOXKYTh
TOCSITTH METH CBOrO (YHKIIIOHYBaHHS, aje MOXKYTh BYAaCHO TIOBEPHYTHCS [0
TPAEKTOPIi PyXy 0 METH, 3aBISKH OTPUMAHHUM ITICJIS MOIIKOKEHHS J0JIaTKOBHM,
3a37ayIeTiib HEBIJOMHM, Ta PO3PAXOBAaHUM MEHEIKEPOM YIPaBIIHHS 30BHILIHIM
BITMBAM, IO JO3BOJIMJIO BUKOPHUCTOBYBATH TaKWH MiAXiT B OOOPOHHUX CHCTEMax
BUSIBJICHHS HECAHKIIIOHOBAHOTO BTOPTHEHHS Ta B MEIUYHUX KPUTHYHHUX
3aCTOCYBaHHSX.

VY apyromy po3aiii po3riiiHyTI NUTaHHS MOJEpHI3alii MPOILECciB MOYKY Ta
IMIUIEMEHTAIlli aHTUKPU30BUX 3aXOJIIB IMPU YIIPABJIiHHI MICEBAOCTIMKMMHU CKJIQTHUMHU
CHUCTEMaMHU.

Opniero 3 mepmmx 3aBAaHb  1HGOPMAIIHOT CHCTEMH  BiJHOBJICHHS
MOIIKOJIPKEHb B MCEBIOCTIMKUX CKJIAIHUX 00’ €KTaxX BIAMOBIIATBHOTO MPU3HAYEHHS €
MIOIIIYK TOTO €JIeMeHTa 00’ €KTa, JIe 1Ie TOIIKOHKEHHS «3apOaUIOCs, TPUPOTHO, TIPH
YMOBi, MO0 3 TMapaMeTpiB HACHIJKIB TONIKO/KCHHS MICIle TEPBUHHOT KpPHU3H
0e3nocepeHbO HE BUILIMBAE.

Hampukinaz, skimo B TpyOONPOBOIi CHCTEMH THCK BITAB HUKYE IMPUITYCTUMOTO,
TO Oe3MoCcCepeHbO 3 MBOT0 (PAKTy HE MOXKHA BHU3HAYUTH, XTO B I[bOMY «BHUHEH», —
pyHHYBaHHS HAcCOCY, 3aCMIUY€HHs TpyOu abo ii po3puB.

S0 ySABUTH TPOCTIp MapaMeTpiB TAKOT CUCTEMU SIK OaraTOBUMIPHUHN MPOCTIP
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CTaHIB OCTaHHBOI, TO WMOBIPHICTh 3HAXO/KEHHS TMOUIKO/PKEHb B JESIKHUX TOYKaX
IIbOIO0 TIPOCTOPY MOXE CYTTEBO BIJIpi3HATHCI. B 11boMy Bumaaky iHdopmairiiina
MOJIENIb Y BUTJISIAI IPOCTOPY TaKMX WMOBIPHOCTEH MOXKE 3HAYHO CIPOCTUTH TOIIYK
«BUHYBATIIS» TMOMIKO/KEHHS Cepell JACSKOi «XMapu» HWMOBIPHUX MOIIKO/KEHb
(BCTaHOBIICHHSI JIIarHO3Y), & OTXKe 1 il peMOHTY (BiTHOBJICHHS MPAIIE3JaTHOCT1).

B rmceBmoCTIMKMX CKIQAHUX CHCTEMax TMpU TMOCTIHHIA 3MiHI yYMOB
(GYHKIIOHYBaHHS «XMapay WMOBIPHUX MOIIKOJKEHb PYXa€ThCsl B MEXaxX MPOCTOPY
CTaHIB CHCTEMH, CTBOPIOIOYM THM CaMUM «OJIyKalo4y» CKIAgHy CHCTEMY
BIJIMOBIJIAJILHOTO TMPHU3HAYEHHS. 3pO3YyMUIO, IO JUIsl TPAKTUYHOTO BpaxXyBaHHS
OCOOJIMBOCTEM TaKUX CHUCTEM Yy BIJNOBIIAILHOTO MEHEIKepa IOBUHHI OYyTH
MaKCUMAJIbBHO OOCMOBIpHI Ta onepamuéHi MOJEINl SIK caMoi OJyKar4oi CKJIagHOT
CUCTEMHU, TakK 1 MPOILIECIB, IO B HUX BiIOYBAIOThCA Mij Yac KpU3H. [HaKIIe MeHemKep
HE 3MOXKE aHl MOCTAaBUTU MPABHIIBHUM «J11arHO3», aHl 3alpOIOHYBaTH €(EKTUBHE
pILIEHHS JI1 TIOBEPHEHHSI TMOIIKO/KEHOT KPU30I0 CHUCTEMHU B 3aIUIAHOBAaHI PaMKH
PyXy.

UuM To4YHIIIE BJACTHCS JIOKATI3yBaTH MICIIE pO3TalllyBaHHS TaKOi XMapu Ta
BU3HAYUTH 11 MHapaMeTpy, TUM IIBUAILIE MEHEDKEP CKIAaIHOI CUCTEMHU 3MOXKeE
MTOCTaBUTH J1arHO3 MOIIKO/KCHHS Ta TIEPEHTH 10 HOT0 BUTIPABJICHHS.

B 3aragpHOMY BUTIAQIKY, KOJU BXKE TTOYMHAE PO3BUBATUCS KpH3a, MOJEIEH s
MOIIYKY 1i MPUYHH (IIarHOCTUKU) HE ICHY€E, METOIU SIK OOPOTHCS 3 ii HACTIKaMH I11e
HE B1JIOMi, 1 BiJl BUaCHOIO CTBOPEHHS LIUX MOJEJEH Ta METOIIB came U 3aJIeKUTh
aIanTUBHICTh  CKJIaAHOI  1HQOpPMAIIHHOI CHUCTEMH JI0 BUKOHAHHA  HEIO
BIIMOBIAANBHOTO TpH3HAYeHHA. Mayio Toro, moOyayBaTH JOCTOBIPHY MOJCIHb
«KpH3a» — «IpUYMHA 1i BUHUKHEHHS» HeOocTaTHbO. [IoTpiOHI HE MEHII JOCTOBIPHI
iHpopMariiiHi MoJeIl TPoIeciB Ta OONaHAHHS JUIS IMIJIEMEHTAIlli aHTHKPU30BHUX
pILIEHB.

BaxnuBoro mnpoOneMor0 TpH MPUHHATTI AHTUKPU3OBHUX DpIllIEHb MpHU
YIPaBIiHHI ICEBAOCTINKUMH CKJIAJIHUMH CUCTEMaMHU BiJIMOBIIATHHOTO MPU3HAYCHHS
€ Te, IO TapaMeTPH CaMoi CUCTEMH, KPU3U Ta aHTHUKPH30BUX PIIllICHb, SK MPaBUIIO,

BIJIHOCSITBCS JIO PI3HUX MPOCTOPIB, 1 IPU PO3B’SA3aHHI TaKUX MPOOIEM HEOOXIAHO Ii



POCTOPU 00’ €THYBATH 10 €UHOTO.

3a JIOCTOBIPHICTIO OTPUMAHHUX PIllIEHb CIIJKye OKpema iHdopmalliiina
mijicucTeMa, 3acHOBaHa Ha (DI3M4HINM aHANOTi MIX HaKOMWYEHHSIM Ta Iepenaycio
iHpopMallii Ta HAKONMUYEHHSIM Ta IMEPETBOPECHHSAM JesAKOi (PI3MYHOI CYyTHOCTI.
JloCcTOBIpHICTh MOJIENIel CaMOBIIBHOTO PO3MOBCIOKEHHS (PI3UUHOI cyOcTaHIli, sSKa
HE BUKJIMKAE CYMHIBIB, aJIK€ 1€ — 3aKOHU MPUPOJIU, — TA€ 3MOTY CTBEPKYBATH, 110
moOy/I0BaH1 3a aHAJOTIEI0 MOJIeNII HECaMOBUIBHMX IIPOIIECIB B ICEBIOCTIHKHUX
CKIIQHUX 00’ €KTaX TaKOX JOCTATHHO BEIHKA.

JlocBiJl BUKOPUCTAaHHS (DI3UYHUX AHAJIOTIN ISl MOJIEIIOBAHHS TICEBIOCTIMKUX
CKJIQJHUX CUCTEM Ta KpH3, SKI B IUX CUCTEMaX MOXYTh HE3aIllJIJaHOBAaHO Bi10yBaTHUCA,
MoKa3ye, 110 MOJeJi, MoOyJAOBaHI Ha TakKiil aHajoTii, BIIPI3HSAIOTHCS BUCOKOIO
JIOCTOBIPHICTIO.

[loBepHeMocsi Temep [0 3aBJaHHSA TIO€JHAHHA CTPYKTYPHUX IPOCTOPIB
MOJIEJICH TICeBJOCTIMKOI CKJIQJIHOI CHCTEMH Ta KpH3W, sKa B I CcHCTeMi
pO3BUBAETHCS. Maroun Takuii 00’€IHaHUI MPOCTIP Ta BUKOPUCTOBYIOUU JJIsI HOTO
noOyJOBY NPHUHIMIIM aHAJIOrI, IPO AKl WIUIOCA BHILE, MOXEMO CTBEPIKYBATH, LIO
€ HaJae MOXJIMBOCTI MOOyQyBaTH 00’€IHAHY MOJENIb 13 BHUCOKUM pPIBHEM
JIOCTOBIPHOCTI.

Cdopmymmroemo 11e ABa MyHKTH HAyKOBOT HOBH3HHU:

— OTpHUMaJIa TIOJANBIITNN PO3BUTOK MOOeIb PO3MOBCIOIKEHHS HACIHIIKIB KPU3U
B CEpPEIOBUIN TapaMeTpiB CKJAIHOI CHCTEMHU, B SKId MNPUMYCOBO 3a0e3nedyeHa
MaTeMaTHIHa aHAJIOTiSA MK BIJOMHUMH MOJEIISIMH CAMOBUIBHUX MPUPOIHUX SBHII
(HampuKIIal, TEMIOMAacOOOMIHY) Ta MOJIEIUTI0O HECAMOBUIHHUX MPOIIECIB MEPEHECEHHS
pECYpCIB B CKJIAJHIN CHCTEMI, 110 J03BOJUIO OTPUMYBATH JIOCTOBIpHY 1H(OpMAIito
Ipo 3MIHY CTaHy CKJIAJHOI CHCTEMHM Ha €Tami BHU3HA4YeHHsS, SKI camMe KpHU3U B
CKJIQJTHIM CUCTEMI MPHU3BEIHU J0 MOIIKOKeHb OCTAaHHBOT;

— OTpMMaB MOJANBIIMA PO3BUTOK 1H(MOpMAIIiHUN MeTod BHOOpPY Ta
pPO3paxyHKy TMapaMeTpiB aHTUKPHU30BUX il B CKIQAHIN CHUCTEMI, SIKUW TOJSTAE Y
MonepeHbOMY 3MEHIIIEHHI PO3MIPHOCTI MaTeMaTHUYHOI MOJeNl 3a paxyHOK

BUJTyUYCHHS 3B’S3aHUX TMapaMeTpiB B I CHCTEMi, IO JJO3BOJIMJIO IIiIBUIIUTH
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HIBUKICTh PO3PAaXYHKIB Ta MPUCKOPUTU ONEPATUBHICTH MPUNHATTS aHTUKPU30BUX
pIllIeHb MPH YIIPaBIIHHI CKJIAJHUMH CUCTEMaMHM BIJMIOBIIAJIbHOTO PU3HAYCHHS.

Y Tperbomy po3aiai 3ampornoHoBaHI iHGOpMAaIiiiHI Momeni 1 MeToau
PO3B’s3aHHS 3aBJIaHb MPUUHSTTS AHTUKPU3OBUX PIILIEHb.

[IpencraBiena 3arajgbHa cXeMa CHCTEMHU MIATPUMKH MPUHHSATTA PIIIEHb MPO
BUOIp CHHEPreTUYHO 00YMOBJICHOI aHTUKPHU30BOI MapH €JIEMEHTIB

[lepepaxoBani B poOOTI MoOjeni Ta METOAM MOXKYTh MPUHECTU MPAKTUUYHY
KOPHUCTb TUIBKH TOMi, KOMU iHOpMaIllis, OTpUMaHa 3a JOMOMOTOI0 MOJENEH, M0
JeXaTh B OCHOBI ITUX METO/IIB, TOCTOBIpHA. AJIKE, IPUUHSITTS aHTUKPU30BUX PIIICHb
BEJEThCS B KPUTUYHHUX YMOBaxX, OCOOJMBO 3a yacoM. ToMy 10 JIOCTOBIPHOCTI
NepBUHHOI 1H(pOpMaIlii, a oTke, 1 A0 €(PEKTUBHOCTI PilIEHb HEOOXIAHO MPUALUISITH
0CO0JIMBY yBary.

VY po0oTi 3acTOCOBYBaIM METOJ OLIHKH JOCTOBIPHOCTI Takoi iH(popmaiii, 3a
aHAJIOTIEI0 3 METOJOM BHUMIPIOBAHHS JIOCTOBIPHOCTI 1H(MOpMAIIii, [0 MEPENAETHCS 110
KaHajaxX 3B'3Ky 3a JIOIOMOIOI0 YMOBHOi €HTpOIii. YMOBHOI €HTPOMIE€I0 HEPIIOTO
MOPSJIKY HAa3UBAETHCSA EHTPOIIS s aliaBiTy, A€ BIJOMI MMOBIPHOCTI NOSIBU OJIHI€]
JITEPH MicIA 1HIIOT (TOOTO UMOBIPHICTh TBOOYKBEHUX MOBIJOMIICHB ).

Yepe3 YacTUHHY 1 3arajibHy YMOBHI EHTpPOIMIi TOBHICTIO OMNHUCYIOThCS
iH(dopMaIliiiHl BTpaTu MpHU Nepenadl JaHuX B KaHall 3 Nepemkonamu. s uporo
3aCTOCOBYIOTHCS TaK 3BaHI KaHaJbHI MaTPHIII.

Jliis omucy BTpat 3 OOKy Jpkepena (TOOTO BiHOBJICHOTO MOCIAHOTO CHUTHAITY)
PO3TJIAaI0Th YMOBHY MMOBIPHICTh OTPUMAaHHS MpUHMadyeM CHUMBOJY 32 YMOBH, IO
OyB Bi/IMpaBIICHUI BIZIOMOTO CUMBOJY.

Jlo BU3HAYEHHS METOJY aHTUKPHU30BOi MPOTHJII MPHU YHPaBIiHHI CKIAAHUMHU
CHUCTEMaMH BIAMOBIAILHOTO MPU3HAYEHHS 3aTy4EHO BIJOMHI METOJ MOCHiTOBHOI
KOHBEpPIreHIli MapamMeTpiB KpU3M Ta MapaMeTpiB aHTUKPU30BUX MAii, sKUN
JIOTIOBHEHUI METOAOM TIOITYKY CYMapHUX MOKPOKOBUX OMTUMAIHHUX IUISAXIB.

BinnoBigHuil MyHKT HAYKOBOT HOBU3HU (POPMYIIOETHCS TAKUM YHHOM:

— OTpUMAaB MOAAIBIINA PO3BUTOK METOA MOP(OIOTIYHOTO Ta MapaMETPUIHOTO

AHTUKPU30BOTO aHAJI3y Ta YNPaBIIHHS CKJIQJHAMH CHCTEMaMH, IO MICTUTh
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JIEKOMIIO3UIIII0 CKJIAAHOT CUCTEMH, Ky CIIITKajga Kpu3a, 13 BUIAIJICHHAM IapaMeTpiB
II€1 CHCTEMH 3 MOJIAJBIIO KOHBEPTEHINEID BUAUICHUX IapaMeTpiB Ta MapaMeTpiB
HU3KH JIeSKUX aHTUKPU30BHUX i 3 PO3PAXyHKOM HACHTIJKIB Takoi KOHBEPTEHIIIi,
KWW TOJISATAE y MOKPOKOBOMY OJIepKaH1 YMCEIbHOT OI[IHKM BapiaHTIB KOHBEPTCHITT
Ta MOJAJIBIIOI BEKTOPHOI ONTHMMI3alii MapamMeTpiB MPOTIKaHHSA (YHKI[IOHATBHOCTI
abo 3a J0MOMOrol OaraTolmapoBUX MApPKOBCHKUX MOJENEH, IO J03BOJUIIO
MIJBUIIUTH  ONEPATUBHICTh  METOJAY HNPUMHATTS  AHTUKPU30BOTO  PIIICHHS,
HEOOX1THOTO JJIsl BYACHOTO BITHOBJIEHHSI CUCTEMH.

VY yerBepTOMY PO3AiJi NPEICTABIEHI PE3yJIbTaTU OL[IHIOBAHHS MPAKTUYHOIO
3HAYCHHS OTPUMAaHMUX pE3yJIbTaTiB, AK€ IOJIAra€ y iXHbOMY BHUKOPUCTaHHI 13
NO3UTUBHUM €()EeKTOM B TpOLECl MOLIYKY AHTUKPU30BUX pIIIEHb IpHU
KOMII'FOTEPHOMY Ta peajibHOMY €KCIIEPUMEHTaX.

Tak, Ha kadenpi HadTOrazoBOro Ta XIMIYHOTO MAIIMHOOYIyBaHHS OyJ0
CTBOPEHO CHCTEMY CHUMYJISALII BUKOHAHHS O3HAK HECAHKI[IOHOBAHOTO BTOPTHEHHS B
HOBITPSHUN TPOCTIp JESKOI 30HU, SIKa OXOPOHSEThCS. CHUCTEMa TeHepye MOsIBY
300paKE€HHS, 0 HAAXOAWUTh BIJI 00’€KTa BTOPTHEHHS O LEHTPY YIPaBIIHHSA, 5K
peaxiiio Ha TaKe BTOPTHEHHS.

CumynsTop A03BOJIIE CTBOPIOBATU Oy/b AKI 00pa3u Ta BHOCUTH MEPELIKOAMN B
ONTOEJIEKTPOHHI KaHAIH 3B 3Ky MK 00’ €KTOM BTOprHEHHS Ta LleHTpom.

BuxopucroBytoun pesyiapTaTH — aucepTariiHoi  poOoTu  iHdopmaliiiina
nigcuctemMa LleHTpy cioyaTky po3mi3Ha€e MOsIBY TAaKOro apTedakTy sIKk KpU3y, a MoTiM
BUKOHY€E €Taly aHTUKPU30BHUX [1i ONMUCAHUX BUIE, a camMe AIarHOCTHUKY, IMOIIYK,
0e3rmocepe/lHb0 AHTUKPU30BUX 3aXOJIB Ta MPHUHHATTS PIIIEHHS PO BIAMOBIIHI
00M10B1 11 ClIpsIMOBaH1 Ha 3HUIIICHHS 00’ €KTA.

EdexTuBHicTh poOOTH aHTHUKPU30BOi CHUCTEMHU OIIIHIOBAIM 3a JBOMA
MOKa3HUKAMHU:

— KUTBbKICTh HEMPABAUBUX PO3II3HABAHb / KUIBKICTh CIIPOO BTOPTHEHHS;

— IIBUJKICTH PO3ITI3HABAHHS.
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B pe3ynbrari KOMI'IOTEPHOTO €KCIIEPUMEHTY BCTAHOBJIEHO, 1110 3aCTOCYBaHHS
3alpONOHOBAHOI B JAMCEpTallii CHUCTEMU JO3BOJIMJIO MIJBUIIUTH JOCTOBIPHICTh
BUsBIICHHS HeOe3neuHnux kpu3 Ha 23,1 % 1 mBUAKICTH TaKoTO BUsBIICHHS Ha 47 %.

B IlenTtpi peKOHCTPYKTHBHOI Ta BigHOBHOI MeauiuHu  OjechKoro
HAI[lIOHATHPHOTO MEAMYHOTO YHIBEPCHTETY OyB IMPOBEACHHN KOMILIEKC TOCHTIIKEHb
mig dac skux Oyna Bukopucrana pospodbneHa B OHIIY indopwmariiiina cuctema
MOIIYKYy Ta IMIUIEMEHTAIlll NUISXIB TMOJOJaHHS HECHOJIBaHUX KpHU3 B TIPOIIECi
00CTeXEHHS, MATOTOBKH JI0 OTIEPATHUBHOTO BTPYUYaHHS, BUKOHAHHS OE3MOCEPEIHBO
X1pyprigyHoi IpoleaypH Ta MiCIsonepalifHoro CreliajbHOro JIIKyBaHHS MaIllEHTOK 3
PO3MOBCIOJDKEHUMH ~ MYXJIMHAMU ~ YEPEBHOI  MOPOXKHUHU  (MEPUTOHEATBHUM
KapLUHUHOMATO30M).

B pesynbrari BumpoOyBaHHS CcHCTEeMH OyJid OTpUMaHi pe3yJbTaTd, IO
JO03BOJIMIIM  Maike BABiul (Ha 42,9 %) 3MEHIIUTH BIPOTIAHICTE BUKOHAHHS
[IUTOPETYKTUBHOTO OMNEPATUBHOIO BTPYUYaHHS y HeonTuMaidbHOMy o0Ocs3i (R1) 3a
PaxyHOK I1HTpaomneparifHOro JamapoCKOIMIYHOTO KOPETyBaHHs, BU3HAUEHOTO [0
onepauiiHoro BTpy4aHHs 3a JnaHumMu KT abo MPT iHzexkcy nepuTOHEaTbHOTO
kapuuHomato3y (PCI) ta HanpaBiieHHs y IIuX BUIAJKaX XBOPUX HA HEOa] IOBAHTHE

MOJIIXIMIOTEPANIeBTUYHE JIIKYBaHHS.

KuarouoBi caoBa: iHdopmariiiHi cucteMu MATPUMKH; 1H(GOpMaIliiiHa

TEXHOJIOT1S aHaIi3y MOJEJIEH; TICEBIOCTINKI CUCTEMU; JOCTOBIPHICTh MOJIETICH.
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ABSTRACT

Saukh I.A. Models and methods of making urgent anti-crisis decisions in the
management of pseudo-resistant systems for responsible purposes — Qualifying
scientific work on the rights of the manuscript.

Thesis for the degree of Doctor of Philosophy in the specialty 122 — Computer
Science. — Odessa National Polytechnic University of the Ministry of Education and
Science of Ukraine, Odessa, 2020.

The introduction notes that complex systems (processes) of responsible
purpose (CS RP) are becoming increasingly common in the modern world. The
responsibility for designing such systems is due, for example, to the dependence on
the latter of the health or even the lives of a large number of people, the
environmental safety of the regions and the high material costs. These include
responsible defense systems, industrial and energy facilities, elements of transport,
communications and safety systems, computer systems and networks, equipment for
complex medical interventions in the human body, and more. What unites these
systems and makes them subjects of dissertation research is that their complexity
requires the use of modern information technologies and the appropriate "embedded"
computer system for obtaining and processing real-time reliable data on the state of
the object.

Existing embedded information systems, as a rule, should be trained in advance
to detect deviations of the parameters of the state of the managed object from the
norm, as well as to calculate and perform (sometimes with the help of the operator)
actions to compensate for such deviations.

But, unfortunately, there are other CS RP that get into a situation (crisis), when
their "passport” parameters are subject to significant deviations, and the existing
information technology to support such situations does not determine, and promptly
help in overcoming the effects of the crisis online. not capable. After all, the
controllability of CS RP, the fight against crises that these processes encounter, is

based on the available adequate and relatively fast-acting (they must have time to
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destroy the pseudo-resistant damaged object) models and methods of making urgent
anti-crisis decisions in management.

When the crisis begins, ie when at least one of the parameters of the CS RP goes
beyond its tolerances, the responsible manager (person or ACS) of the CS life cycle,
as a rule, receives primary information about changes in certain parameters of the
system (“"symptoms"), which , in general, may not disclose in the existing form what
happened to the system (“diagnosis” of the crisis). After all, without such a
"diagnosis" the crisis cannot be consciously eliminated, and the consequences of the
crisis can be compensated in time, implementing the concept of "pseudo-stable
system" in order to return the CS to pre-crisis state.

Such primary information can look like a set (damage train) of "destroyed"
parameters of a complex object, which can be used as a basis for determining another
set (decision train) of anti-crisis measures.

The situation is significantly aggravated by the fact that all this is happening in
real time, and the process manager may not only not have time to restore the normal
course of the latter, but also to realize what actually happened.

On the other hand, even from the very fact of having a detailed analysis of the
processes that led to the crisis, there is still no knowledge of how to eliminate it,
much less how to compensate for its consequences by available means and in a
reasonable time. Moreover, even the boundaries of the concept of "pseudo-stable
system™ are not defined yet. Under these conditions, the decision on the sequence of
crisis response processes in such an emergency should be provided by the developed
information technology support, which is based on the newly created information
models of the components of the processes that cause the crisis.

Thus, we have three interrelated tasks: first, to determine whether the object of
management is pseudo-stable, secondly, to determine which changes in the object
contributed to the crisis, and thirdly, which available funds can compensate for these
changes in a reasonable time. This adds to the information system another
intermediate set of reasons that led to the emergence and development of the crisis (a

train of problems).
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It is clear that because the fast-moving models used in anti-crisis calculations are
often vague, their structural parameters and interfaces do not always coincide, the
reliability of the answers and decisions obtained through them is not always 100%,
which ultimately reduces the effectiveness of anti-crisis decisions.

It follows from the above that in the mentioned conditions the most important
characteristics of new anti-crisis models and methods for CS RP are the high
reliability of modeling results and efficiency of information technologies, which the
relevant information methods implement. On the other hand, such characteristics are
measured and calculated, and therefore can be used in the comparative selection of
new and improvement of existing anti-crisis information models and methods, which
in limited conditions (time, resources, technical and other capabilities) search and
implementation of such systems extremely relevant.

In the first section, the search and implementation of anti-crisis solutions in the
management of complex systems for responsible purposes. When using this or that
anti-crisis model, it is necessary to make sure that these information models are
reliable. This is especially important when it comes to responsible facilities, because
the use of unreliable information models in this case can be very expensive and not
only in monetary terms.

Here, the worst forecast for overcoming the crisis is a situation where there is no
anti-crisis information subsystem in the general system, or when it does not recognize
the signs of crisis. It is clear that in this case, the manager must first "counteract™ the
crisis to "diagnose" the crisis, and only then begin to search for and implement anti-
crisis solutions. The situation is significantly aggravated by the fact that all this is
happening in real time, and the process manager may not only not have time to
restore the normal course of the latter, but also to realize what actually happened.

The method of information transition from elementary management crises to
elementary anti-crisis verdicts to overcome these crises and further - to general
management decisions, as well as the general structure of information technology to
support anti-crisis verdicts, which is used in one time iteration of management of

complex organizational and technical system.
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In real-time systems, their capabilities are determined by the speed of the
methods used. Indeed, the information system begins to respond to the input action
only after the sensors have converted it into an electrical signal, converted into a form
convenient for input into a computer, worked out a response program to this effect,
the executive authorities have responded. This is an open response process.

The main characteristic of CS RP is their stability. Stability - the ability of the
system to maintain its current state under external influences. The stability of a
complex system largely depends not only on the properties of the latter, but also on
the parameters of the environment and time requirements. Therefore, studying this or
that CS, it is impossible to draw conclusions about its stability without taking into
account these factors.

The classification of complex systems from the point of view of resistance of
their functioning to damages and crises is executed: at the first stage of classification
two groups are conditionally allocated: absolutely steady and absolutely unstable
(basic subsystems).

In addition to the basic ones, there are systems that "fight" for their efficiency
after the crisis, ie show conditional stability.

Next, conditionally stable (pseudo-resistant) complex systems with although
pre-built damage resistance system are considered, in which, unfortunately, there are
no models for finding its causes (diagnostics), methods of combating its
consequences are not yet known, and from the timely creation of these models and
methods and the adaptability of CAS to its responsible purpose depends. Moreover,
to build a reliable model of “crisis” - "the cause of its occurrence™ is not enough. No
less reliable information models of processes and equipment are needed to implement
anti-crisis solutions.

From the point of view of our research, pseudo-resistant systems differ in that
their description has the features of classification, and therefore can be attributed to
scientific novelty:

— for the first time from the class of complex systems of responsible purpose the

subclass of pseudo-resistant systems which after detection of crisis independently
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cannot reach the purpose of the functioning, but can return in time to a trajectory of
movement to the purpose thanks to the additional, previously unknown, which
allowed the use of such an approach in defense systems to detect unauthorized
intrusion and in medical critical applications.

The second section considers the issues of modernization of search processes
and implementation of anti-crisis measures in the management of pseudo-resistant
complex systems.

One of the first tasks of the information system for repairing damage in pseudo-
resistant complex objects of responsible purpose is to find the element of the object
where the damage "originated™, of course, provided that the parameters of the damage
does not directly affect the primary crisis.

For example, if the pressure in the pipeline of the system has fallen below the
allowable, then directly from this fact it is impossible to determine who is "to blame"
— the destruction of the pump, clogging of the pipe or its rupture.

If we imagine the parameter space of such a system as a multidimensional state
space of the latter, the probability of finding damage at some points in this space can
differ significantly. In this case, the information model in the form of a space of such
probabilities can greatly simplify the search for the "culprit" of damage among some
"cloud" of probable damage (diagnosis), and hence its repair (recovery).

In pseudo-stable complex systems, with a constant change of operating
conditions, the "cloud" of probable damage moves within the space of the system
states, thus creating a "wandering" complex system of responsible purpose. It is clear
that in order to take into account the peculiarities of such systems, the responsible
manager must have the most reliable and operational models of both the most
wandering complex system and the processes that take place in them during the
crisis. Otherwise, the manager will not be able to make the correct "diagnosis" or
offer an effective solution to return the crisis-damaged system to the planned

framework.
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The more accurately you can locate such a cloud and determine its parameters,
the sooner the manager of a complex system will be able to diagnose the damage and
proceed to its correction.

In the general case, when the crisis begins to develop, there are no models for
finding its causes (diagnostics), methods of dealing with its consequences are not yet
known, and the timely creation of these models and methods depends on the
adaptability of a complex information system to its responsible appointment.
Moreover, to build a reliable model of “crisis" — "the cause of its occurrence" is not
enough. No less reliable information models of processes and equipment are needed
to implement anti-crisis solutions.

An important problem when making anti-crisis decisions in the management of
pseudo-resistant complex systems of responsible purpose is that the parameters of the
system, crisis and anti-crisis decisions, as a rule, belong to different spaces, and in
solving such problems it is necessary to combine these spaces.

The reliability of the obtained solutions is monitored by a separate information
subsystem based on the physical analogy between the accumulation and transmission
of information and the accumulation and transformation of some physical entity. The
validity of the models of spontaneous propagation of a physical substance, which is
not in doubt, since these are the laws of nature, suggests that the models of non-
spontaneous processes in pseudo-stable complex objects, built by analogy, are also
quite large.

The experience of using physical analogies to model pseudo-resistant complex
systems and crises that may occur unplanned in these systems shows that models
based on such analogies are highly reliable.

Let us now return to the problem of combining the structural spaces of models
of a pseudo-stable complex system and the crisis that is developing in this system.
Having such a combined space and using the principles of analogy discussed above to
build it, we can say that this provides an opportunity to build a combined model with
a high level of reliability.

We formulate two more points of scientific novelty:
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— the model of spreading the consequences of the crisis in the parameters of a
complex system was further developed, in which a mathematical analogy between the
known models of spontaneous natural phenomena (eg heat and mass transfer) and the
model of involuntary processes of resource transfer in a complex system was forced.
systems at the stage of determining which crises in a complex system have led to
damage to the latter;

— further developed the information method of selecting and calculating the
parameters of anti-crisis actions in a complex system, which is to previously reduce
the dimensionality of the mathematical model by removing related parameters in this
system, which increased the speed of calculations and accelerate the efficiency of
anti-crisis decisions in managing complex systems responsible appointment.

The third section offers information models and methods for solving problems
of anti-crisis decision-making.

The general scheme of the decision support system for the selection of a
synergistically conditioned anti-crisis pair of elements is presented

The models and methods listed in the paper can be of practical use only if the
information obtained using the models underlying these methods is reliable. After all,
anti-crisis decisions are made in critical conditions, especially over time. Therefore,
special attention should be paid to the reliability of primary information and,
consequently, to the effectiveness of decisions.

The method of estimation of reliability of such information, by analogy with a
method of measurement of reliability of the information transferred on
communication channels by means of conditional entropy was applied in work.
Conditional entropy of the first order is called entropy for the alphabet, where the
probabilities of one letter after another (ie the probability of two-letter messages).

Due to the partial and total conditional entropies, the information losses during
data transmission in the interference channel are fully described. The so-called

channel matrices are used for this purpose.
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To describe the losses from the source (ie the recovered sent signal) consider the
conditional probability of receiving a symbol by the receiver, provided that a known
symbol was sent.

The well-known method of sequential convergence of crisis parameters and
parameters of anti-crisis actions, which is supplemented by the method of finding
total step-by-step optimal paths, is involved in determining the method of anti-crisis
counteraction in the management of complex systems of responsible purpose.

The corresponding point of scientific novelty is formulated as follows:

— further developed the method of morphological and parametric anti-crisis
analysis and management of complex systems, containing the decomposition of a
complex system that has suffered a crisis, with the selection of parameters of this
system with subsequent convergence of selected parameters and parameters of some
anti-crisis actions. step-by-step numerical estimation of convergence variants and
further vector optimization of functionality parameters or with the help of multilayer
Markov models, which allowed to increase the efficiency of the anti-crisis decision
method necessary for timely system recovery.

The fourth section presents the results of evaluating the practical significance of
the obtained results, which consists in their use with a positive effect in the process of
finding anti-crisis solutions in computer and real experiments.

Thus, at the Department of Oil and Gas and Chemical Engineering, a system
was created to simulate the implementation of signs of unauthorized intrusion into the
airspace of a protected area. The system generates an image from the object of
intrusion to the control center in response to such an intrusion.

The simulator allows you to create any images and interfere with the
optoelectronic communication channels between the object of invasion and the
Center.

Using the results of the dissertation, the information subsystem of the Center
first recognizes the appearance of such an artifact as a crisis, and then performs the
stages of anti-crisis actions described above, namely diagnosis, search, direct anti-

crisis measures and decision-making on appropriate combat operations.
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The effectiveness of the anti-crisis system was evaluated by two indicators:

— number of false identifications / number of intrusion attempts;

— recognition speed.

As a result of a computer experiment, it was found that the application of the
system proposed in the dissertation allowed to increase the reliability of detection of
dangerous crises by 23.1% and the speed of such detection by 47%.

The Center for Reconstructive and Reconstructive Medicine of Odessa National
Medical University conducted a set of studies during which the information system
developed in ONPU was used to search for and implement ways to overcome
unexpected crises during examination, preparation for surgery, direct surgery and
postoperative special treatment of patients with common tumors of the abdominal
cavity (peritoneal carcinomatosis).

As a result of testing the system, the results were obtained, which almost halved
(by 42.9%) the probability of performing cytoreductive surgery in suboptimal volume
(R1) due to intraoperative laparoscopic correction, determined before surgery
according to CT or MRI index of peritoneal caritoneum RSI) and referral in these

cases of patients for neoadjuvant polychemotherapeutic treatment.

Keywords: information support systems; information technology of model

analysis; pseudo-resistant systems; reliability of models.
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