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VY cBITI HayKH 1 TEXHIKH HACTa€e 9ac, KOJIM BUBUCHHS KPH3 1 KaTacTpod crae
KJIFOUOBHM HAIPSAMKOM JOCHIIKeHb. Ham3suuaiini moii, HeBpokai uM, CKaxKi-
MO, BIWHH — BCE I PE3yJIbTAaTH CAaMOOPTaHI3allli BIAKPUTHX CUCTEM. Bakineo
PO3YMITH, IO PO3BHTOK TaKUX CHCTEM MPOXOJMTH €BOJIOMIMHUN 1 PEBOJTIOIII-
HUW eTanu. MeToro 1Ib0T0 JAOCHIKEHHS € po3po0Ka cTpaTeriii MpoTHO3YBaHHS,
MOJOJAHHS Ta BITHOBJICHHS MICis kKaTtacTpod. CucTemMu, BKITIOUAIOUH JIFOJICHKI,
TEXHIYHI Ta MPUPOJHI KOMIOHEHTH, TMPOXOMATh €BOJIONINHHI Ta PEBOJIOMINHI
cTafii PO3BUTKY, /1€ 3POCTAHHA HAMPYTH MOXKE MPHU3BECTH O KaTacTPOpIuHUX
TpaHchopMariiii.

Scientific research on crises and catastrophes reveals common patterns and
helps identify bifurcation points, where even a small impact can lead to a catas-
trophe. Since any war accelerates the system towards critical points, the task of
optimal exit from war essentially comes down to managing the system at the bi-
furcation point. To obtain a function of control, it is necessary to define and the
functioning goal, the process’s coordinates, and the control parameters:

X=f(y,a,B,...Q), P=p(y,o,pB,..Q),
where y is the system’s output; o, [3,...,€2 are control parameters.

However, in the wartime, the role of the defensive subsystem increases rap-
1dly, which affect the control function of the system:

P=0(y,a,p,....€) — u(x).

In Fig. 1, we can see several variants of the system’s behavior with expend-
itures on the defensive subsystem. Regardless of this, increasing expenditures on
it approaches the bifurcation moment and affects system’s stability during this
period. Therefore, optimal control in wartime consists of the ability to correctly
assess the threat from the opponent on one hand and the ability to limit the re-
sources going to the defensive subsystem and redirect these resources to transi-
tion to a new product (this task also includes the subtask of increasing the effi-
ciency of the defensive subsystem for pi(x) — 0), for the optimal passage the bi-
furcation point.

In Fig. 2, you can see the transition of the system to a new resource under
the condition of expenditures on the defense subsystem.
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Figure 1- Dependency of the system’s output on defense expenditures

Figure 2 - Dependency of the system’s output
on marginal defense expenditures

To ensure the system’s transition to a new trajectory, the cost function of
the defensive subsystem must satisfy inequalities for all non-negative x:

Kx)<so/y- K

where K =Q/At is the proportionality coefficient of structure transformation.
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