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A model of two dimensional nonlinear dynamic system which reduces a
detrimental factor at a reasonable price is worked out. As an empirical base
model, the basis for modification, a system of ordinary nonlinear differential
equations is taken. It describes the basic laws of antagonistic interaction of two
factors or agents. The phase portrait shows that the system tends to a steady state
in time interval, acceptable for our case. Moreover, it is possible to reduce the
cost of stationary protection, or reduce the excessive level of dynamic protection
impact.

Sk nopanbnid po3BUTOK poOOTH [1] PO3risiHyTO MOJENb JUHAMIYHOI CHC-
TEMHU, 110 OMUCY€E CUTYAIli0, KOJIM OCHOBHA MifcCcTeMa «BUPOOJIsiey IIKiAJIMBUMA
dakTop, a Apyra micucTeMa — 3aXUCT — HaMaraeThCsl KOro 3MEHIIUTH a0CoIto-
THO a0o0 3a MpUHHATHY IiHY. K emmipu4yHa 0a3oBa MoJellb — OCHOBA JJISI MO-
nudikaiii — B34TO CUCTeMY 3BHYAMHUX HENMHIHHUX AudepeHIlialbHUX PiBHSHbD,
IO OMKCYE OCHOBHI 3aKOHW aHTaroHICTUYHOI B3a€MOJIii JBOX YMHHUKIB YU are-
HTIB.

3axuct z(¢) >0 MoOxe ympaBJsTHCS NPOrPaMHO YU AJalTHBHO — 3aJIEKHO

BiJl BEJMYMHM HaBEJIEHOI IHTEHCHBHOCTI IIKIJJIUBOro uyMHHMKA u#(f). Baptictb
3axucty C =C(z) NpUpOAHO BBKATH MOHOTOHHO 3POCTAIOYOI0 HEBIJ’ €MHOIO

dbynkuiero. Huxue nmpononyroThes Taki Moaudikaiii moaeneit 1 ta 2 3 [1].
JlocuTh 3araipHHN BUNIAJO0K CHCTeMH NUdepeHIiaTbHIX PiBHSHB, IO OIH-
Cy€ TIOBEJIHKY CUCTEMH, MA€ BUTJISI:

{u’(t) =ouu(t) — Pzu(t),
z'(t) = F(u(t),z(2)),

3a oomexeHb u =0, z >z, (z, — CTalllOHApHUI 3aXHCT).

(1)

Oynkuis F(u,z) MoXe MaTu BUTIISI:

D) F(u(t), z(2)) = yu(r);

2) F(u,z)=yu—0z;

3) F(u,z)=yu+vyu’ —8z-8,z°.

Po3B’si30k cuctemu nudepeHmianbHUX piBHAHBb (1) He 3aBXIW MOXHA
3HAWTH aHANITHYHO. ToMy ISl 3HAaXOIKeHHS (DYHKIIIH 3aXHCTy Ta IIKiITHBOTO

BIJIUBY BUKOPHUCTOBYIOTHCSI YUCENbHI METOIM PO3B’SI3yBaHHS CHCTeM IudepeH-
nianbHUX piBHSHBL. Cuctema (1) mocmipkeHa Ha CTIMKICTh 3a pI3HUX 3HAYEHD
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napameTpiB mifcucTeMn 3axucty (o,[,Yy).

PosrasiHemo monens 3 — cucreMy audepeHIiaibHUX PiBHSHB:

{u'(t) = o (t) = Pz()u(?),
Z’(t) = V1u(t) + Vzuz(t) - 812(1‘) - 8222(1‘),

BoHa He po3B’s3y€eThCsl aHATITUYHO Y 3arajibHoMy BUTJIsiAL. PyHKIIT z(7) 1
u(t) momaHi y pO3B’S3Ky SK IHTEpHOJAILINHI TaOauIli, TOOTO Yy MaKeTi
Mathematica 10.3 © orpumaHo dnceTbHUIN PO3B’ 30K cucTeMu (2).

Tpu ii cramioHapHi TOYKH
(—i 0) 0,0, % B0, BBy, +4aPy,d, + 4a’y,3,

5, )T B ’ 2BZV2 - 2BZY2

3HAWJIEHO aHAJIITUYHO, MPUPIBHABILYM MpaBl YaCTHHHU (2) A0 HYJIS.

300pazumo ¢azoBuii moptper cucremu (2), B3sBmm o =0,6, 3=0,3,
Y,=6,v,=10,98,=2,38,=0,1, z,=12, C, =1200.

(2)

(— —

Pucynok 1 — ®@azoBuii moprpet cuctemu (2)

Sk 6aunMo 3 Ga3zoBOro nopTpera, cucreMa HabJIMKAETHCS 10 CTaHy z =2,
u=0,428. InTepBain yacy, 3a KUl BOHA HAOIMKAETHCS IO CTAJIOTO CTaHy, ¢ =5
€ MPUUHSATHUM JJI HAIIOro BUMAJKY. bijblle TOro, € MOXIJIUBICTh 3MEHIIUTH
BUTpATH Ha CTALllOHAPHUH 3aXHUCT a00 3MEHIUUTH HAJJIMIIKOBHI piBEHb BILJIUBY
JTUHAMIYHOT'O 3aXHUCTY.
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