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1. MaTemaTryHe MOJIEIIOBaHHS Ta OOGUUCIIIOBAJIbHI METOAU NOCIIiIKEHHS] epraTUYHUX CUCTEM 3 IUHAMIYHUM

3aXNCTOM

2. Mathematical modeling and computational methods for research of ergatic systems with dynamic protection

Pedepar:

1. MeTor0 nuceprauifiHOi poOOTH € MifBUILEHHS 6€3[1eKU epraTUYHUX CUCTEM 3 JUHAMIYHUM 3aXUCTOM 32 PaxyHOK
PO3pOOKU MaTeMAaTUYHUX MOJIeJIel Ta YIOCKOHAIEHHS 00YMCIII0OBAIbHUX METOMIB iX aHani3y. ¥ nuceprauiiHii
pOO6OTi OTpUMaHI TaKi HOBi HAYKOBi Pe3yJIbTATU: PO3PO0JIEHO MAaTEMAaTUYHY MOZEJIb €PraTUYHMAX CUCTEM 3
IAHAMIYHUM 3aXUCTOM; OTPMMAB MOAAJIbIINK PO3BUTOK METO] aHAJIi3y CUHTYJIIPHUX CUCTEM 3 IIPUMEKOBUM
IIAPOM LISIXOM IOOYA0BU 1 OLIiHKM TOYHOCTI aCUMIITOTUYHOTO PO3B’SI3KY /J1S1 €epraTUYHUX CUCTEM 3 AMHAMIYHUM
3aXMCTOM; yIOCKOHAJIEHO 06YNCIIOBATIBbHIN METOL, aCUMIITOTUYHOTO PO3B'I3Ky 3a1a4 Koi 3 pisHUMU TUIIAaMU
0Cco6IMBOCTEN i HeCTalilOHapHICTIO ITapaMeTpPiB KEPYBaHHSI LIJISIXOM OL[iHKM MaJIoTo rapaMeTpa 30ypeHHs 1S
Pi3HUX MIBUAKOCTEN LIKiZJINBOrO MPOLECY; OTPUMAB NOAAJBIINAN PO3BUTOK METOJL, aHAJII3y CTIMKOCTI CUCTEM i3
3aXMCTOM; 32 JJOIIOMOTOI0 YMCEJIBHOTO €KCIIEPUMEHTY BUSBJIEHO HASIBHICTb HEOOMEKEHUX XaOTUYHUX PYXiB y
HEAaBTOHOMHII cuCTeMi 0613y NepioAUYHOTO PyXy BiiNIOBiAHOI aBBTOHOMHOI €praTU4HOi CUCTEMH i3 3aXUCTOM

IIpu 30JIMKeHHI epiofiiB KosimBaHb. [IpakTUyHa [iHHICTh OTPUMAHUX Pe3yJIbTaTiB [I0JISITA€ B TOMY, 1[0 pO3p00JIeHi



METOJIU NO3BOJISIIOTH OLIHMTY CTaH i IapamMeTpy TEXHIYHMX CUCTEM i3 3aXUCTOM, 110 IPUBOLUTD 10 CTIMKOTrO i
IIBUJIKOTO TIO[IaBJIeHHS BUAIEHHS WKiAJIUBUX GaKTOpPIB 3a IPUIHATHY LiHY. Pe3ysabTaT poO0TH BUKOPUCTAHI B
HaBYaJIbHOMY Ipolieci Kadepu NpUKIafHOi MaTeEMaTUKU XapKiBCbKOT0 HalliOHAJIBHOTO YHiBEPCUTETY

pazioeeKTPOHIKN.

2. The purpose of dissertation was to increase the safety of ergatic systems with dynamic protection by assessing
the best parameters for the developed mathematical models and improving the computational methods for their
analysis. In the dissertation work the new scientific results are obtained, such as: - the modified mathematical
model of ergatic systems with dynamic protection was developed; the method of a singular model analysis with an
boundary layer received its further development by constructing and evaluating the accuracy of asymptotic
solution for ergatic systems with dynamic protection; the computational method for the asymptotic solution of
Cauchy problems with different types of singularities and non-stationary control parameters has been improved
with estimation of the small perturbation parameter for different speeds of the harmful process; the method for
analysis of protected systems' stability received its further development; the presence of unconstrained chaotic
motions in a non-autonomous system near the periodic motion of a corresponding autonomous ergatic system
with protection at convergence of their oscillation periods was revealed with the help of numerical experiment.
The practical value of the results obtained is that the developed methods allow us to assess the state and
parameters of technical systems with protection, that leads to a steady and rapid suppression of the local harmful
factors at an affordable price. The presented methods are also used in educational process of Kharkiv National
University of Radio Electronics.
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