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The work is devoted to solving various model problems of studying non-equilibrium processes in the
monetary economy by immersion in the differential process as an effective tool of theoretical and practical
economics. The problem statement with initial data for the study of non-equilibrium processes in the
monetary economy is carried out in the framework of the basic Friedman and Fisher model and equations
for the dependence of price on time. Various variants of the method of immersion in a differential process
are proposed depending on the value of the adaptation parameters: a regular process, a singular process
(Tikhonov process), a mixed-type singular process and a method of immersion in a fractional differential
process. After reducing the problem to dimensionless parameters, a nonlinear problem with initial data for
a system of partial differential equations of hyperbolic type is obtained. The work considers a singular
model problem, a stationary model problem, a model problem for partial differential equations of the first
order, and also dimensionless systems of the equation of monetary economy taking into account nonlinear
dynamics for the price. The proposed problem statements after immersion in the differential process are
solved by standard methods of computational mathematics. The uniqueness of the solution of the model
problem, which describes free oscillatory processes in a non-equilibrium system using a special "potential"
function, is proved.

Keywords: non-equilibrium process, monetary economy, immersion method into the differential
process, regular process, singular process, fractional non-equilibrium process.

REFERENCES

1. Klejner G.V. Ekonomiko-matematicheskoe modelirovanie i jekonomicheskaja teorija
[Economic and mathematical modeling and economic theory] // Economics and mathematical
methods. 2001. V. 37(3). Pp. 111-126.

2. Granberg A.G. Dinamicheskie modeli narodnogo hozjajstva [Dynamic models of the
national economy]. M.: Economics, 1985. 240 p.

3. Solow R. Growth Theory and After. The American Economic Review. Vol. 78. 1988.
Pp. 307-317.

4. Nakoryakov V.E., Gasenko V.G. Matematicheskaja model' planovoj makrojekonomiki
[The mathematical model of planned macroeconomics] // Economics and mathematical methods.
2002. V. 38(2). Pp. 1-13.

5. Nakoryakov V.E., Gasenko V.G. Kineticheskaja model' infljacii [Kinetic model of
inflation] // Economics and mathematical methods. 2004.Vol. 40. No. 1. Pp. 129-134.

6. Zang V.-B. Sinergeticheskaja jekonomika [Synergetic economy]. Time and change in
nonlinear economic theory. M.: Mir. 1999. 335 p.

7. Tobin V.N. Kompleks makrojekonomicheskih modelej infljacii [A complex of
macroeconomic inflation models] // Economics and mathematical methods. 2001. VVol. 37(3). Pp.
15-29.

35



8. Lebedev V.V. Matematicheskoe modelirovanie social'no-jekonomicheskih
processov [Mathematical modeling of socio-economic processes]. M.: Isograph, 1997. 224 p.

9. Malkov S.Yu., Davydova O.l, Bilyuga S.E. Makrojekonomicheskaja
proizvodstvennaja funkcija: jempiricheskij mezhstranovyj analiz [Macroeconomic production
function: an empirical cross-country analysis]. Analysis and modeling of world and country
dynamics: economic and political processes. 2016. Pp. 7-26.

10.  Nakoryakov V.E., Gasenko V.G. Uravnenija makrojekonomiki v chastnyh
proizvodnyh [Equations of macroeconomics in private derivatives] // Economics and
mathematical methods. 2008. V. 44(3). Pp. 79-91.

11.  Friedman M., Schwartz A.J. A Monetary History of the United States 1867-1960.
N. Y.: 1963. Princeton University Press. 888 p.

12.  Friedman M., Schwartz A.J. Monetary Trends in the United States and the United
Kingdom: Their Relation to Income, Prices and Interest Rates. 1876-1975. Chicago: 1982.
University of Chicago Press. Pp. 3-12.

13.  Dornbusch R., Fisher S. Stopping Hyperinflations: Past and Present. 1986.
Weltwirtschaftliches Archive. Vol. 122. April. Pp. 1-47.

14.  Mankyu N.G. Makrojekonomika [Macroeconomics]. M.: Publishing house of
Moscow State University, 1994. 736 p.

15.  Moiseev N.N. Matematicheskie zadachi sistemnogo analiza [Mathematical
problems of system analysis]. M.: Science. The main edition of the physical and mathematical
literature, 1981. 488 p.

16.  Golubev V.V. Lekcii po analiticheskoj teorii differencial'nyh uravnenij [Lectures
on the analytical theory of differential equations]. 2nd edition. M., 1950. 443 p.

17.  Tikhonov A.N. Sistemy differencial’nyh uravnenij, soderzhashhie malye parametry
pri proizvodnyh [Systems of differential equations containing small parameters with
derivatives] // Mathematical collection. 1952. V.31 (73). Pp. 575-586.

18.  Vasilieva A.B., Butuzov N.F. Asimptoticheskie razlozhenija reshenij singuljarno
vozmushhennyh uravnenij [Asymptotic expansions of solutions of singularly perturbed
equations]. M.: Science. 1973. 172 p.

19.  Nakhushev A.M. Drobnoe ischislenie i ego primenenie [Fractional calculus and its
application]. M.: Fizmatlit, 2003. 272 p.

20.  Kashchenko S. A. Asimptoticheskie zakony raspredelenij sobstvennyh znachenij
periodicheskoj i antiperiodicheskoj kraevyh zadach dlja differencial'nyh uravnenij vtorogo
porjadka [Asymptotic laws of distributions of eigenvalues of periodic and antiperiodic
boundary value problems for second-order differential equations] // Modeling and analysis of
information systems. 2017. 24 (1). Pp. 13-30.



