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A new 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. One of three variants of such a model is considered. The phase
portrait shows that the system tends to a steady state in time interval, acceptable
for our case. Moreover, it 1s possible to reduce the cost of stationary protection,
or reduce the excessive level of dynamic protection impact.

B kagecTBe nanpHenmero pasBuTtus padbotsl [1] paccMatpuBaeTcss MOIEIb
JMHAMUYECKOM CHCTEMBbI, OINKCHIBAIOLIEH CHUTyal[Ul0, KOTJa OCHOBHAas
MOJICUCTEMA «IIPOU3BOAUTY BPEIHBIN (PaKTOp, a BTOpas MOJCUCTEMA — 3aIUTA —
MBITACTCS €r0 YMEHBIIUTh a0CONIIOTHO, WM 3a mpuemiemyro IeHy. Kak
AMIIMpUYEcKas 0a3oBas MOJENb — OCHOBA JJIsi MOJU(UKAIIUN — B35Ta CUCTEMA
OOBIKHOBEHHBIX HEIMHEHHBIX AU(DPEepeHIIMaNbHBIX YpaBHEHUHN, OMKUCHIBAIOIIAS
OCHOBHBIE 3aKOHBI aHTArOHHUCTUYECKOTO B3aMMOJCHUCTBUS NIBYX (DaKTOPOB WU
areHTOB.

3amurta z(t)>0 MOXET ympaBIATbCS MNPOrpaMMHO WIM aJalTUBHO — B
3aBUCHUMOCTH OT BEJIMYMHBI MPUBEIECHHON MHTEHCHMBHOCTH BpPEIHOTO (akTopa
u(t). Croumoctp 3amutel C=C(z) €CTECTBEHHO CYUTATh MOHOTOHHO PACTyIIEH
HeoTpulaTenbHOU QyHkiuen. Huke npenaratores ciaeayrore MoauduKanuu
moaenei 1 u 2 us [1].

JlocTaTouHo oOmwmii ciydaii cucteMbl nuddepeHInaIbHbIX YpPaBHEHUH,
KOTOpasi OMKCHIBAET MOBEACHUE CUCTEMbI, UMEET BH/I:

{u'(l) = cu(t) — Peu(t) M

2O =Fu(),z(t) ~

P OFPaHUYCHUSIX u >0,z >z, (Zo — CTallMOHApHAS 3alUTA).

Oyukms F(u, z) MOXKET IPUHUMATD BUI:

1) Fu(®),=(t) = mu(t);

2) Fu,2)=mu—&;

3) Fu,z)=yu+yu’ —8,z—5,z".

Pemenne cucrembr nuddepeHnuanbHpix ypaBHeHud (1) He Bcerma
BO3MOKHO HaWTu aHanuTudecku. [loaTomy 1iist HaxoxaeHUsT (PYHKIIUI 3a1UThI
U BPEAHOTO BO3JICUCTBUS HUCIOJIB3YIOTCS YUCICHHBIE METOJbI PEIICHUS] CUCTEM
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nuddepennmansabix ypaBHeHuil. Cuctema (1) uccienoBaHa Ha yCTOWYUBOCTH
P pa3IMYHbIX 3HAUYCHUAX MapaMEeTPOB MOJCUCTEMbI 3aIUTHI (L, 3, 7).

Paccmotpum mozens 3 — cuctemy nudpepeHnnaibHbIX ypaBHEHUINA:

u'=ou(t) — Pz(t)u(t) @)

{Z'z yu(t) + 7/2“2(1) —0,z(1) - 5222(0 -

Omna He umeeT perieHus B 00mem Buae. OYHKINY Z(1) U (1) IpeICTaBICHBI
B pPEILICHUWU B BHJIE MHTEPHOJSLMOHHBIX Tabmui, T.e. B makere Mathematica
MOJIYYEHO YU CIIEHHOE PEIICHUE CUCTEMBI (2).

Tpu ee cTalluOHapHBIE TOYKU

(-0, 00, 4 By, BB e vaers,
2

’ 2 - 2
B 287, 2877,
Hal/IeM aHATUTHYECKU, TIPUPABHSB JIEBbIe YacTH K 0.
N300pazum ¢azoBbIit HOPTpPET CUCTEMBI (2), B3sIB

a=06,8=037=6y,=10, §,=2,62=0.1, z,=12, C, =1200.

Pucynoxk 1 — ®a30Bblii MOPTpPET CUCTEMBI (2)

Kak BumHo u3 (a3oBoro moprpera cucTeMa CTPEMUTCS K COCTOSHHIO
z=2,u=0428. lHTEpBa)l BpEeMEHH, 3a KOTOPOE OHA MPHUOIIKAECTCS K
YCTOMYMBOMY COCTOSHHUIO {=5 SBICTCS NPUEMIIEMBIM JJIs HALIEro ciydas.
bosiee TOro, €cTtp BO3MOXHOCTH YMEHBIIWTH 3aTpPaTbl Ha CTAMOHAPHYIO
3aIUTy, WM YMEHBIIUTh W30BITOYHBIA YPOBEHb BO3ACHCTBUS TUHAMUYECKOI
3aIHTHIL.
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