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The objective of this study is to enhance the safety of ergatic (human-
machine) systems featuring dynamic protection, achieved through the deliberate
selection of their parameters. They are derived from the development of
mathematical models and the refinement of computational methodologies for
their assessment. The research focuses on examining the interplay between
detrimental factors and protective measures within ergatic systems equipped
with dynamic safeguards, including recovery mechanisms in case of accidents
and disasters.

Ha nmoToynuit MOMEHT akTyaJIbHICTh TEMH JTOCITIIKEHHSI OOTPYHTOBYETHCS
HIMPOKUM IHTEPECOM HAYKOBIIIB /10 BUBHAUYCHOI TEMU Ta MPAKTUYHOK HEOOXII-
HICTIO BUPIIIEHHS JaHoi mpobieMu. Bigomo, mo B YkpaiHi, HaBITh 0 MOYATKY
BIMfHH, 3HOIIICHICTH MOTEHIIMHO HEOS3MEUHNX TEXHIYHUX CUCTEM (3aBOJIH, CIICK-
TpOCTaHIlii Ta iH.) B cepeanbomy mnepesuiyBasia 70 %, mo poOUTh OCOOIMBO
aKTyaJIbHIM MaTeMaTUYHE MOJICITIOBAHHS POOOTH CUCTEM OE3MEKH 1 BiTHOBJICH-
HSl TIPAre3JaTHOCTI TaKMX CHUCTEM MPH TEXHOTCHHHMX Ta MPUPOJHHUX aBapisix i
karactpodax [1], abo Hachigkax BiiicbkoBUX A1d. [IpoTHpiuys Mixk epeKTHUBHIC-
TIO (IPOJYKTUBHICTIO) 1 OE3MEKOI0 TAKUX CUCTEM IMOPOKY€E HAYKOBO-TEXHIUYHY
npoOJieMy, sika MOke OyTH BUpIIIEHA TUIBKK B paMKax OUIbII 3arajibHO1 HAJICU-
CTEMH, 110 BKJIFOYAE EKOHOMIYHI Ta colfiayibHi KpuTepii [2].

MoxHMBICTh HAYKOBOT'O BUBUECHHS KpH3 1 KatacTpod paHiiie Oyia mijgaHa
CYMHIBY 4Yepe3 iXHI0 YHIKaJbHICTh Ta HEMOBTOPHICTh. IIpoTe, mpu neraapHOMY
aHaI31 CTAJIO OYEBUIHUM, IO OyJb-sIKa Taka MOJdis MOKe OyTH OIHcaHa pe-
3yJIbTaTOM camoopranizaiii Biikpurtoi cuctemu [1], [3]. Otxe, moGynoBa mate-
MaTUYHUX MOJIEJCH, 1110 OMUCYIOTh CUCTEMHU 3 3aXHCTOM 1 MPOIIECH, SIKI B HUX
BiIOYBAIOTHCS, 3aBXKAM OyJIa, 1 3AJUIIAETHCS aKTyaTbHOIO TIPOOIEMOIO.

MeTtoro maHoi 1 moganbImux poOIT aBTOpa € IMiIBUIICHHS OE3MEKH epraTud-
HUX (JTIOJUHO-MAIIMHHUAX) CHCTEM 3 JUHAMIYHUM 3aXUCTOM Yepe3 pallioHalb-
HUM BUOIp iX mapamerpiB. Pe3ynabTaT Mae OyTH OTpUMAaHHI 3aBASIKHA po3poOii
MaTEeMaTHUYHUX MOJIEICH Ta yIOCKOHAJICHHS OOYMCIIOBAIBHUX METOMIB iX aHa-
713y. O0’€KTOM JTOCHIIKEHHS € MPOLIECH B3aEMOIIT MIKIUIUBUX (DAKTOPIB Ta 3a-
XUCTY B €praTUYHUX CUCTEMaX 3 TWHAMIYHUM 3aXHCTOM Ta BiTHOBJICHHSIM Yy pa-
31 aBapii Ta karactpod. IIpenmeToM MOCHIPKEHHS € HENHIWHI MaTeMaTH4HI
MOJIEJIl €praTUYHUX CUCTEM 3 JUHAMIYHUM 3aXUCTOM.
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BupimieHHs nmocraBieHux 3aia4 TOCTIHKEHHS Ma€ Ha METI:

— BAOCKOHAQJICHHS MaTEeMaTHYHOI MOJENi epraTUYHUX CUCTEM 3 JUHaMiy-
HUM 3aXMCTOM Ta ii JJOKaJI130BaHUX BapilaHTIB y BUIJIAJII B3a€EMOIIOB’ SI3aHUX JU-
dbepeHLIHUX PIBHIHB 3 MAJIUM [TapaMeTPOM, 1110 BIAPI3HAIOTHCS BiJl BIJOMHUX 32
HAsBHICTIO PETYJSIPHUX Ta CUHTYJISIPHUX 30ypeHb y IIMPOKOMY Jlara3oHi CIIiB-
BIJIHOIICHD IIBUAKOCTEH B3a€MOJIT JKEpeN IIKIIJIMBUX YHMHHHUKIB Ta 3aXUCTY
BIJ HUX;

— PO3BUTOK METOJIIB aHANI3y CTIHKOCTI €praTUUHUX CUCTEM 3 YpaXyBaHHIM
napamMeTpUYHOT OI[IHKH CTIMKOCTI HAaBKOJIO TOUYOK KaTacTpo( mpu MouryKy pari-
OHAJILHUX 3HA4YeHb ii mapamMeTpiB.

[TpakTruHe 3HaYeHHS OYIKyBaHMUX HAYKOBUX PE3yJbTATiB MOJATAE B MOXK-
JIMBOCTI OI[IHKH CTaHy Ta MapaMeTPiB TEXHIYHUX CHUCTEM 13 3aXHUCTOM, IO MPH3-
BOJSATH JI0 CTIMKOrO Ta IIBUAKOTO MPUITYLIEHHS BUAUICHHS LIKIIAJIUBUX (PaKToO-
piB 32 NPUMHATHY LiHY. Pe3yapTaT poOOTH MOXYTh 3HAUTU HIMPOKE 3aCTOCY-
BaHHS MPHU PO3POOIN MIJACUCTEM 3aXUCTy BiJ MIKIJIUBUX TEXHOTEHHUX YWHHU-
KiB, 30Kp€Ma B E€KOJIOTIYHO HEeOe3MEYHMX BUPOOHUITBAX Ta IHIIMX CHUCTEMax
tuny "Jlronuna-Marmmna-Cepenopuiie" [1].

I{s po3poOka Oyje CKJIaJIoBOIO YaCTHHOIO JAUCEPTAIliiHOI poOOTH aBTOpaA.
VY mporieci BUpIIICHHS MTOCTaBICHUX 3aBJaHb Ha MEpIIOMY erari Oyjao o0rpyH-
TOBAaHO BUOIp KJlacy MaTeMaTUYHHUX MOJIEIEeH TEeXHIYHUX 00’ €KTIB 13 3aXHUCTOM
PI3HHX THIIB, Y paMKax sIKOro Oynu po3poOisieni abo monudikoBaHi Ta JAOCHI-
JOKeHI MOJIeNI 3aMKHYTHX HENHIMHUX CHUHTYJISIPHUX CHCTEM, IO pPeai3yloTh
MPUHITUTT HETaTHBHOTO 3BOPOTHOTO 3B’s3Ky. Jlami Oymm po3poOneHi MeToau
aHaI3y UX 00’ €KTIB 3 METOIO MIJIBUIICHHS SIKOCTI Ta €()EKTUBHOCTI CUCTEM 3a-
XHUCTY BiJ BIUIMBY IIKIJIMBUX 1 HeOe3neuHux (axtopiB. Takox po3poliaeHo mMa-
TEMaTHUYHY MOJIENb €PraTUYHUX CHUCTEM 3 JUHAMIYHHUM 3aXHMCTOM Ta JIOKaJi30-
BaHI iX BaplaHTH Yy BUIJISAJI B3a€EMO3B’ I3aHUX AUPEPEHIIINHUX PIBHSAHD 3 MAJIUM
napamMeTpoM, L0 BIJIPI3HSETHCS BiJl BIJOMHUX MOJIEIEH 3a HAsSBHICTIO pEryJisip-
HUX Ta CHHTYISPHMX 30ypeHb. Ii BUKOPHCTaHHS J03BOJIMJIO ONHUCATH BCi MOK-
JIUB1 CIIBBIAHOIICHHS IIBUIKOCTEH B3a€MOJIII JUKEepes IIKIIJTMBUX YHHHHKIB Ta
CHCTEMHU 3aXHUCTY BiJ HUX [4].
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