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Modeling of Modern International Conflicts

The main theoretical positions concerning the possibilities of using the modeling of foreign political processes,
including international conflicts, in practice are generalized. The specifics of the use of conflict modeling in
contemporary international conflict research is considered. The main forms, content and tasks of modern international
conflicts modeling are defined. Some methods of international relations modeling and complex manifestations of the
foreign policy situation are investigated. Practical aspects of the possibilities of contemporary international conflicts
modeling are analyzed. Concrete methods of international conflicts modeling are described and their practical content
is disclosed. The main disadvantages of mathematical modeling in the study of modern international conflicts and
foreign policy processes are indicated. Expediency of using modeling methods in research and forecasting of problem
international situations and international conflicts in practice is accented. The author points to the potential prospects
for the use of modeling techniques in further foreign policy analysis of contemporary international relations.
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Formulation of Scientific Problem and its Significance. Relevance of Research Topic. The current
international situation is characterized by increased tension and conflict, which requires the scientific study and
application of complex methodological and constructive measures for its settlement. International research
subdivisions are making significant efforts to stabilize and resolve international conflicts. Experts use a
variety of methods and techniques for studying and forecasting of conflict situations in order to prevent the
new international conflicts, including the methods of mathematical modeling. The latter should contribute to
the establishment of a coherent picture of the investigated conflict process, its development environment and
consider all possible options for a specific problem of the international situation, taking into account the
gualitative properties of investigated contradictions and the dynamics of their development in quantitative
characteristics and parameters, which can enable policy-makers and international structures of different
levels to influence their stabilization. The question of applying the modeling methods and techniques in the
practice of solving international conflicts stimulates research in this area of scientific knowledge, which led
to the choice of subject matter of this publication.

The Purpose and Main Objectives of the Research. The main purpose of the article is to study the
specificity of the use of modeling methods in the resolving of contemporary international conflicts. The
main objectives of this publication are characteristic of the modeling techniques used in modern political
and the conflict studies, the possibility of using various modeling techniques in resolving international
conflict situations.

Analysis of Recent Research on this Problem. The first attempts to use the methods of mathematical
modeling for the study of the foreign policy process and the analysis of international conflicts were applied
by Frederic Lanchester (1881-1953) in his book «Aviation in War», where he tried to assess the possibility
of a strategy and tactics of military action from the point of view of the concentration of enemy forces.
Another scientist — Lewis Richardson (1868-1946) in the work «Mathematical Psychology of War»
attempted to assess the power positions of the parties of the First World War and the dynamics of armament
and the possibility of preventing the development of conflict and its transformation into an international
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conflict. He tried with the help of quantitative methods to substantiate the inadmissibility of the world war,
which can cause significant damage to humanity, not only from the point of view of the loss of people, that
is the most important, but to bring significant material, moral and other negative consequences. His
proposed model urged opponents to defend sustainable peace in the world [22].

Since the 60's and 70's of the twentieth century, political modeling of international processes has
become widely used in American and British science, especially in the study of complex international
situations and political-spatial processes. During this period, there are many publications concerning the
modeling of the external environment and internal state of the spatial-political system, including such
scholars as V. Gourmet, D. Easton, S. Lipset, William Prague, T. Saaty [17], P. Hagget, J. R. Chorley,
V. Shtoff and others. However, their scientific researches mainly take into account the gquantitative
characteristics of the investigated processes and they were purely mathematical calculations describing the
problem situation and did not allow to take into account all qualitative characteristics and searches for
possible variants of resolving conflict. Subsequently, research centers and research institutes appeared at
well-known educational units (Stanford, Oxford, London, Boston, California, etc.) and under international
structures (UN, IMF, NATO, etc.) engaged in a comprehensive study of existing international conflicts. The
Soviet scientific school tried to introduce its scientific principles for the study of international conflicts and
to develop methods for their forecasting. Known are the work of such Russian researchers in the field of
foreign-policy conflicts as A. Dmitriev, M. Kosolapov, M. Lebedev, A. Nikitin, E. Streltsov, A. Torkunov,
D. Feldman, M. Khrustalev [19], P. Tsigankov, M. Shepeliev and other international conflict scientists.
Modern Russian scientists A. Akimov [1], A. Lotov [7], E. Ozhiganov [12], T. Ovchinnikov [11],
B. Sovetov [18], E. Shikin and A. Chkhartishvili [20] and others researchers are studying existing socio-
political problems and consider mathematical methods of modeling as one of the practical ways of their
stabilization and resolving.

Nowadays in Ukraine there is a multidimensional research on modeling of non-standard political
situations, including conflicts. For example, scientists from the Vinnytsia National Technical University —
I. Bogach, O. Boyko, O. Sofin, O. Shushura and other scientists working under the direction of Professor
R. Kvetnoy are involved in computer modeling of systems and processes, including socio-political
phenomena [5]. There is also a publication of other Vinnytsia authors, such as S. Denisyuk, A. Shiyan, who
develop the modeling methodology of modern international processes [3], as well as modeling processes in
the politico-communicative space — V. Kornienko etc. [6]. Other Ukrainian researchers, such as M. Polyowyi,
justifies expediency of using mathematical and theoretical developments in the modeling of complex political
processes, including modeling of the conflict environment and problem situations [16]. There are also
theoretical and methodological developments in the field of modeling of modern international relations, among
which the works of R. Vovk [10]. A researcher T. Malyarenko consider the possibility of using game models
on an example of game theory in the study of contemporary political conflict [8]. M. Kapitonenko explores
the possibility of using the system process in the research of contemporary international conflicts [4].
V. Gorbatenko deals with political modeling of both internal and external political processes [2].
V. Mandragel explores the causes and nature of wars and armed conflicts in the modern geopolitical
space [9]. However, a clear picture of the possibilities of using modeling techniques of modern international
conflicts in the Ukrainian scientific center has not yet formed, that led to the choice of subjects of this
scientific article.

The Main Mmaterial of the Research and the Substantiation of the Research Results. Modeling is
based on the study of the main properties of the existing features of the investigated objects and processes
on the basis of their quantitative characteristics and assessing the dynamics of events, as well as clarification
of the main structural elements of the simulated phenomenon, their qualitative characteristics and parametric
data describing them, and the details of the main trends and the prediction of possible new states of the
studied object (process or phenomenon), which is modeled [17]. Thus, the model is a system of elements
that reflects certain properties and parameters, communication, functions of the object of research, and the
modeling process is the construction of a model of the studied object [10]. In modern conditions of the study
of international conflicts, application of modeling techniques enables better establish relationships with
individual conflict factors and specific components of conflict situations. Since the model is a set of logical,
mathematical or other objects, connections and relationships, reflecting a necessary or maximum achievable
degree of similarity of a fragment of reality, which is subject to comprehensive, detailed study and
reproduction, using mathematical tools and algorithms action and solving complex equations, describing
these phenomena and processes, then the statistics of all properties of the system being modeled, including
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international structures and processes, are the main practical tasks of mathematical modeling of international
conflicts [5].

Mathematical modeling is a methodological procedure that transforms assumptions about a particular
conflict situation or process (phenomenon) into a mathematical expression, followed by an analysis of the
problem by using mathematical tools [7]. The ultimate goal of creating mathematical models — the
establishment of functional dependencies between variables and parameters. The variable in this case is
considered as a specific mathematical value, which in the investigated problem can take various values [2].
Parameter is a mathematical value that retains the same value in the investigated problem. The difference
between a variable and a parameter is relative, because the value, constant during the study of one problem,
may be variable in another research setting. Function — the correspondence between variables, in which each
value of one of them (an argument, an independent variable) corresponds to a specified value of another
variable (dependent variable). Such correspondence may be given by a formula, a graph, a table.
Mathematical expression — a totality of finite set of variables, parameters, functions, joined by operators of
mathematical actions [6].

In conflictology two classes of models are used: material that is objective in form and content, and the
ideal ones are objective in content (reflect the real reality), but subjective in form (exist only in the minds of
people and operate according to the laws of logic). Among ideal models are: visual (charts, maps, drawings,
graphs, hypotheses, representations, analogies), characters (symbols; alphabet; ordered record; topological
record; graph description; network representation; etc.); mathematical (structural, functional, analytical,
numerical, simulation, etc.) [9].

Structural models reproduce the composition of elements of international conflict and help to
understand the relationship between them, that is, they reflect the structure of the conflict modeling object.
Such models reproduce the meaningful significance of the process of international conflict interaction and
often used in theoretical political studies, where model knowledge is presented in the form of structural
schemes, drawings, descriptions and table material. Functional models simulate the behavior of the original
object, its functional dependence on the external environment, so they are often used in monitoring studies
of existing international conflicts and confrontations, where it is necessary to simulate the situation of
existing interconnections and factors of the studied conflict [19]. Analytical models make it possible to study
the explicit dependencies of the required value on variables and parameters, characterizing the investigated
international conflict environment and its external influence. The analytical solution of the mathematical
relation is a generalized description of the investigated conflict, which is often illustrative (in the form of
graphs, charts, cartograms and other cartographic materials and maps, etc.). Numerical models are
characterized by the fact that the required value for the examination of the conflict can be obtained through
the use of quantitative methods. In most cases, the creation of such models involves the calculation of index
indicators (coefficients and indices of localization of international conflict processes and phenomena, etc.)
[16]. Imitation models are implemented using a computer in the form of simulating algorithms (programs),
which make it possible to calculate the value of output characteristics and determine the new state in which
the simulation object is located at the given values of the input variables, parameters and the initial state of
the model. Such models are created by machine tools and implemented using software tools. They are used
to construct previous types of models and are promising in the study of specific international conflicts.
Among them are the so-called virtual models that use game scenario techniques (game theory, scenario
method, theory simulation methods, forecasting methods, etc.) [20].

According to the logical level, models are divided into macro and micro model. Macro-modeling is
usually understood as an abstract and complex representation of processes. Micro-modeling is a
representation of particular details of a phenomenon or concentration of attention on some parts of the
simulated process [3]. By methods of constructing models, one can distinguish: manual — created without
the use of computer technology; analog — designed by special electronic devices; computer — created using
computing and software, as well as mixed models. As practical experience shows, the most successful for
displaying conflicting processes in complex interaction are computer models representing the processes by
using artificial languages on the basis of special programs [6]. By behavior in time models are: dynamic
(time plays the role of an independent variable, and the behavior of the object modeling changes in time);
static (the behavior of the object modeling does not depend on time); quasi-static (the behavior of the
modeling object varies from one static state to another according to external influences). If the elements of
the mathematical model are sufficiently precisely defined and the behavior of the modeling object can be
accurately determined, such a model is deterministic, in the opposite case — stochastic. If the parameters and
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variables of the model are continuous, then it is continuous, in the opposite case — discrete. A mathematical
model may have linear or nonlinear mathematical expressions. Models of international relations, as a rule,
are dynamic, stochastic, discrete, nonlinear, etc. [14]. All mathematical models can be divided into three
interconnected groups: 1) deterministic models presented in the form of equations and inequalities
describing the behavior of the system being studied; 2) optimization models that contain an expression that
needs to be maximized or minimized under certain constraints; 3) Probabilistic models that are expressed in
the form of equations and inequalities but have probabilistic content, That is, finding a solution based on
maximizing the average value of utility [17].

The process of modeling of international conflicts takes several stages: 1) setting objectives;
2) collection and processing of necessary information; 3) development and creation of the model;
4) scientific study and analysis of the model as a source of new information; 5) extrapolation of the obtained
data from the model to the object of cognition; verification of the model based on the praxis assessment of
suitability and viability of the model [2].

Researchers in international conflicts often apply the quantification process when creating game models
of conflict situations. Of particular importance is the use of quantification when creating gaming models, as
well as the use of game theory techniques [8]. The latter has a widespread use in the analysis of many
international situations. For example, there are models of the arms race and the resolving of existing
international conflicts.

The main requirements for construction of quantitative models of international conflict, according to
experts, are: 1) thorough elaboration of the conceptual scheme of quantification and reflection in it of the
greatest number of properties of the investigated conflict situation (or other components of the conflict as an
object of dynamic observation); 2) accurate description and definition of parameters and variables
characterizing the investigated conflict, as well as the quantitative determination of units of their
measurement using specific numerical values (the introduction of parametric data into the matrix,
characterizing the actual state and dynamics of the investigated conflict situation); 3) the simulation of the
situation in the experimental expression must be decomposed (divided) into a number of simpler situational
cases, which should be pre-studied, that is, the necessary is the process of fragmentation of the studied
conflict process into smaller components with the possibility of interpreting the data and their detailed
analysis, which gives an opportunity to evaluate all the probable consequences of the dynamics and
structural changes in the conflict at the micro level [10].

When constructing conflict models there is the possibility of transition from one content form to
another taking into account the structural components and the main qualitative and quantitative
characteristics of the investigated conflict environment and logical components and dynamic situation,
depending on the completeness of information content (fig. 1).

Model Form

The Content of the Model

Logical-intuitive Formalized Quantified
Conceptual - 5
(Ideal or
Hypothetical)
Abstract v v
(Theoretical) > > |
Concretized l
(Mathematical-statistical) v v

Fig. 1. Main Content Forms of International Conflicts Models [1]

During the differentiation of models by content, the main boundary passes between the conceptual,
which characterizes the definite form of abstraction of the investigated conflict and reflects his philosophical
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and socio-political content, and a theoretical model that takes into account the main conflict and
international legal aspects of the situation under investigation. Nevertheless, both of them are hypothetical
and constructed in the context of a socio-political paradigm. As for a concrete (mathematical-statistical)
model, it reflects the actual content of an existing international conflict situation or it can be predicted under
certain conditions of development of the foreign policy environment [2]. Thus, the researcher of conflict
situation can meaningfully move from one structural-logical-intuitive model of conflict to another — partially
guantitative, which reflects all important elements and properties of the actual conflict process on the basis
of the detailed information and the specification of the mathematical and statistical apparatus, considering
the main objectives and needs of the simulation. Particularly significant in the study of international
conflicts are specific mathematical and statistical models. To construct the latter, according to experts, it is
necessary to use a variety of methods of mathematical modeling: 1) analytical using a large number of
formalized methods; 2) hardware-machine with the use of software and analogue computer systems and
special stands; 3) software or simulation with the solution of algorithmic problems; 4) phenomenological
with the maximum detail of the conflict situation and specification of its processes, etc. [1].

For example, the L. Richardson's model of political opposition is based on a system for differential
equations. He argued, that the basis of the arms of competing countries (blocs of states) is the fear of
external (sometimes internal) threats. In this context, the main motives of the opposing parties are fear of
danger and their military needs are symmetrical, which causes a competitive arms race. The researcher has
determined that if x and y determine the readiness for war between the two parties, then

dx/dt = ky —ax + g; 1)
dy/dt = Lx -by +h, (2)

where a and b are positive constants that reflect the opposition of the government and the population to
increasing spending on armaments, k and L are positive «coefficients of defense», g and h — Positive or
negative constants of offend that are modeled by friendly feelings or hate between the parties [22].

Taking into account the proposed equation, we can conclude that even complete disarmament on both
sides (x =y = 0) can not prevent confrontation in the presence of the factor of mutual offend, because the
budget for defense can not be negative, and the balance in the cost of defense can not exist, if the constants g
and h are positive. Thus, L. Richardson concluded that the lower the probability of war or the cost of
weapons, the greater common benefit of the parties.

Current models of conflict are mainly based on the specific material and resource rationality, including
statistical analysis of international conflicts in their spatial dynamics of loss of manpower in them [9]. They
rarely take into account the role of rather significant factors, which are an incentive to strengthen conflict
and confrontation between warring parties, such as hatred, intolerance, pride, prestige, etc. Therefore, some
academic schools focus on the psychological constituents of the conflict or the social factor of the
international conflict situation. For example, a Ukrainian researcher T. Malyarenko suggested modifying the
rational model of the escalation of the «arms race» by L. Richardson and B. Otomar by introducing an
additional argument to it — an emotional factor (a sense of hostility) that gives the opportunity to reflect
irrational aspects of the conflict. Such an equation of the model of the conflict escalation by one side, taking
into account the factor of hostility, has the following form [22]:

dE1l/dt = rE2-uEl + h; 3)
dE2/dt = rE1-UE2 + h, 4)

where dE/dt — escalation of the conflict by one side; UE — single-person escalation; rE — escalation in
response; h — hostility between the parties; r — the degree to which party of the conflict may or wishes to use
violence; u — level to which the parties want to express enmity. The proposed equation means that the
escalation of a conflict on one side depends on the ability and desire of the opponent to respond to similar
actions, from the possibility of de-escalation and the degree of hostility between the conflicting parties
involved in the international conflict. The right-hand side of the equation reflects the effect of the factors
contributing to the resolution of the conflict, left-hand — the real actions of the opposing sides. In this
context, all potential participants in the conflict have three possible variants of behavior: start a conflict,
respond to the aggressive behavior of the opponent, express hostility [8]. This involves a simulated behavior
strategy of the parties of the conflict, accompanied by a similar reaction to the response to the escalation of
one of the conflicting parties. Experts estimate that a stable peace is possible under such conditions only
with zero motivation to conflict (E1 = E2 = 0, if h = 0), but when enmity grows, the peace is impossible [7].
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The proposed model is behavioral and psychological, since the main emphasis of the solution of the
equation in this context will be given to hostility as an irrational conflict aspect, rather than mathematical
calculations of the cost of armaments, or some other material resources to stimulate a conflict situation [15].
In this context, conflict behavior of international actors will largely depend on the sense of hostility between
them. The latter is an important motivating factor for long-term conflicts, such as long Arab-Israeli conflict.

This conflict factor stimulates long-term interests and strategies of participants in conflict-fighting,
therefore, with the growing hostility between the parties, the level of conflict resolution will be weakened,
which needs to be taken into account by high-level specialists and practitioners in resolving the existing
Russian-Ukrainian conflict. That is, the driving forces behind the escalation of the conflict are the own
interests of the parties, understanding of the opponent's reaction in response to aggression and feelings of
hostility between the parties. Thus, the dynamics and impulsiveness of the conflict may change, and it may
slow down or even stop if the positions of hostility of one of the parties will change (weaken).

The mathematical modeling of international conflicts has certain disadvantages, which are related with
incorrect description and reflection of a real conflict situation; simplified visualization, which leads to the
loss of micro-units that are necessary for an understanding of a particular international situation and the
dynamics of a particular international conflict; the presence of technical reasons, for example, inadequate
perception of the statistical characteristics of the quantities generated by the model; excessive
hypotheticality of the modeling process itself, which often does not correspond to a particular political-
conflict situation, because every international conflict is unique and its restoration under new conditions on
the same territory and with similar conflicting subjects often does not correspond to its theoretical estimates,
etc. [13]. In addition, the modern international system is characterized by the process of increased
informatization and sociologization of society, which mobilizes the course of different levels of international
conflicts, as well as the globalization of undesirable socio-political, including conflict and terrorist-
revolutionary phenomena, an increasing the number of global catastrophes and cataclysms, the exhaustion
of many mineral resources that affect the emergence of international conflict situations, which can not
always be predicted and subjected to modeling and prediction, etc.. Therefore, arises the complexity of
modeling of international conflicts as a heterogeneous flexible-dynamic system, the study of which is
impossible only by means of mathematics. Because there will always be problems that are not subject to
formalization and quantification, which, in the first place, are caused by subjective factors [21]. In such
cases, modelling may not be effective. But here it can give significant practical results that can not be
obtained by other methods of sociological and political studies of international conflicts. Thus, the potential
of mathematical modeling in the resolving of international conflicts will constantly increase.

Conclusions and Perspectives of Further Research. Thus, in the present conditions of international
conflicts explore the use of modelling techniques allows to establish better relationships with individual
conflict factors and specific components of conflict and describe them using the functional properties and
characteristics. This can be done by mathematical modeling, which is widely used in modern international
research practice. Modeling is also used as a productive and effective way for a detailed assessment of
existing international conflicts and a predictable form of anticipation of the further development of a conflict
situation in order to use effective conflict-containment and conflict-stabilizing measures and factors from
the various international organizations and governments of the conflicting states, which has significant
prospects and will become even more actual constructive-applied task and requires further scientific
substantiation and study.
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Hatuituyk Bukrop. MoaennpoBaHue cOBpeMeHHBIX MEKIYHAPOAHBIX KOHPIUKTOB. O000IIEeH OCHOBHBIE
TEOPETUYECKHE MOJOXKEHUS OTHOCUTEIBHO BO3MOXHOCTEH NPUMEHEHUS MOJAEIMPOBAHUS BHEUIHENOJUTHUECKUX
MIPOLIECCOB, B TOM YHCJIE M MEXIYyHapOJHBIX KOH(JIMKTOB, Ha NMpakTHUKe. PaccMoTpeHa cnenuduka HCIOIb30BaHUS
METOAOB MOACIMPOBAHUA B COBPEMCHHBIX MCKIAYHApPOAHBLIX KOH(I)J'II/IKTOHOFI/ILIGCKI/IX HUCCICOAOBAHUAX. Onpeaeneﬂm
OCHOBHBIE (DOpMBI, a COJEpKaHWE U 3aJaydl MOJIEJIMPOBAHUS COBPEMEHHBIX MEXAYHAPOAHBIX KOH(QIINKTOB.
I/ICCHGZ[OBaH]:l HCKOTOPBLIC METOAMKHU MOJACIUPOBAHUA MEKAYHAPOIHBIX OTHOIIEHUN U CIIOXKHBIX HpO)IBJ'leHI/Iﬁ
BHEITHETIOJIUTHYECKOH cuTyammu. [IpoaHann3npoBaHbl IPAaKTHYECKHE AacleKThl OTHOCHTEIFHO BO3MOKHOCTEH
MOJICTIMPOBAHMS COBPEMEHHBIX MEXIyHapOIHBIX KOHGINKTOB. ONHCaHbl KOHKPETHBIE METOJWKH MOAEITHPOBAHUS
MEXIYHApOIHBIX KOHQIIMKTOB U PacKphIBaeTCs MX cojepkanne. Iloka3aHbl OCHOBHBIE HEIOCTATKH MaTeMaTHIECKOTO
MOJICTIMPOBAaHNS B HW3YYECHHH COBPEMEHHBIX MEXIYHApPOIHBIX KOH(JIMKTOB M BHEUIHEHOJUTHYECKUX IIPOIECCOB.
AKXIEHTHpYeTCST Ha  11e71eCOOOpPasHOCTH  HCIONB30BAaHHWS METOJOB  MOJCIHPOBAHHS B HCCICAOBAHUH U
MIPOTHO3UPOBAHUH PA3BUTHS NMPOOIEMHBIX MEXIYHapOJHBIX CUTyalnuii U MEXIYHAPOAHBIX KOH()INKTOB Ha IPAKTHKE
MU YKa3bIBa€TCsA Ha MNOTCHUHUAJTbHBIC TICPCIICKTUBLI HMCIOJB30BaHUSA METOAUK MOACJIHMPOBAHUA B JI&lHI)HCfIIHGM
BHCIIHCTIOJIMTUYCCKOM aHAJIM3€ COBPEMCHHBIX MEKIYHAPOAHBIX OTHOIICHHH.

KaioueBble ci1oBa: MoJenupoBaHKe, MEXKAYHAPOAHbIE KOH(IMKTHI, MPOIECC MOJCIUPOBAHUS, MOJEIHpyeMast
cuTyanus, MOACIN MEKIYHAPOAHBIX KOH(bJ'II/IKTOB, MECKIYHAPOJAHBIC OTHOIICHU S, BHCITHCIIOJIUTUIECKAA Cpela.

Hariiiuyk BikTop. MoaeaoBaHHs Cy4acHHX MiKHAPOAHMX KOH(QIIKTIB. Y3ararbHEHO OCHOBHI TEOPETHUHI
HOJIOKEHHSI IOZ0 MOJIJIMBOCTEH 3aCTOCYBAaHHS MOJICNIOBAHHS 30BHIIIHBOIONITHYHHUX MPOLECIB, y TOMY YHCT i
MDKHApPOJHHUX KOH(IIKTIB, HA TMPaKTUI|. Po3misHyTO crienniKy BHKOPHUCTAHHS METOJIB MOJCIIOBAHHSA B CYYacHUX
MDKHAPOJAHUX KOH(IIKTOJIOTIYHUX TOCHIKCHHAX. BHU3HAYeHO OCHOBHI (pOpMH Ta 3MICT 1 3aBIAaHHS MOJCIIOBAHHSI
CyJacHHX MIKHAPOIHUX KOHQIKTIB. J[OCTHIIKEHO IesiKi METOOWKH MOJCTIOBAaHHS MDKHAPOJHUX BITHOCHH Ta
CKJIQJIHUX TPOSBIB 30BHIIIHBONMONITHYHOI cuTyanii. [IpoaHanmi3oBaHO NpPaKTUYHI acCHEKTH MLIOAO0 MOXIUBOCTEH
MOJICTIIOBAHHS CyJaCHUX MDKHApOJHHX KOH(]IiKTiB. OmNMCaHO KOHKPETHI METOAWKH MOJENIOBaHHSA MIKHAPOIHHUX

10



PO3/ILJI L. 3arajibHa TeopeTH4Ha, (isu4Ha i KOHCTPYKTHBHA rorpadis. 8 (357), 2017

KOH(ITIKTIB 1 PO3KPUTO X MpaKkTUUHUIT 3MicT. [I0oka3aHO OCHOBHI HEIOJIKH MaTEMATUYHOTO MOJICTIOBAHHS Y BUBUCHHI
CydacHUX MDKHAPOMHUX KOHQIIKTIB Ta 30BHINIHBOTIONITHYHHAX TPOIECiB. AKIIEHTOBAaHO Ha JOIIBHOCTI
BUKOPUCTAHHS METOJIB MOJICIIOBAHHS B JOCHI/DKCHHI W MPOTHO3YyBaHHI PO3BHTKY MPOOJEMHUX MIiKHAPOIHUX
CUTYaIlii Ta MDKHAPOAHUX KOH(QJIIKTIB HAa TPAKTHIN Ta BKA3aHO HA MOTEHITIHI MEPCTIEKTUBH BUKOPUCTAHHSI METOJIUK
MOJICJTFOBAHHS B ITOIAJIBIIOMY 30BHIIIHBOTIOITHYHOMY aHaNi31 Cy9aCHIX MIKHAPOJHUX BiTHOCHH.

KuiouoBi cjoBa: MojenmioBaHHs, MDKHAPOJHI KOH(DIIIKTH, MpoIec MOMAEITIOBAHHS, MOJEIbOBaHA CHTYaIlis,
MOJIeNi MKHAPOIHUX KOH(IIIKTIB, MIXKHAPO/IHI BiTHOCHHH, 30BHIIIHOTIOITHYHE CEPEIOBUIILE.

CrarTs Hamifa 10 peaKoerii
05.05.2017 p.

YK 911:2:556.55(477.41/42)
Jleonin Linin

Kaacudgikanii o3ep Ykpaincbkoro Iloices

BaxnuBuM erarmoM JOCHIDKEHHS 03ep € po3poOKa OKpeMux (rajy3eBUX) KiacHdikamidi KOXKHOI 3 JIaHOK
JIMHOCHCTEMH U 3’sICyBaHHS B3a€EMO3B’3KiB OKpeMHUX ii KOMITOHEHTIB. Taki kiacudikariii Jar0Th KOHKPETHE YSBICHHS
PO KOXHY BOAOMMY ¥ YMOXKJIMBIIOIOTH ii BUKOPHCTAHHS B TOCIIOJIAPCTBI 200 OOTPYHTOBYIOTH MOTPEO0Y BUAIICHHS SIK
MIPUPOTOOXOPOHHOTO 00’ekTa. KpiM TOTO, pi3HI THIIM BOJONM IMO-Pi3HOMY BHKOPHUCTOBYIOTHCS B TOCIIOAAPCTBI i 1Mo-
pi3HOMY pearyloTh Ha aHTPOIIOI'€HHHMH BIUIMB. 3alpOIIOHOBAHO Kiacudikanii o3ep Ykpaincekoro [losices 3a momniero,
MaKCHMAaJIbHOIO Ta CEPeIHBOI0 INIMOMHOI0, 00’€MOM BOAHOI MacH, CTYNEHEM BIiIKPHUTOCTI ¥ (OPMOIO YIIOTOBHHH,
BiTHOCHOIO TJTMOMHOIO, PO3BUTKOM OEperoBoi JiHii, BEIMYHMHOIO Ta CTPYKTYPOIO BOJ0300piB, CTyIIEHEM BOIOOOMIHY,
CTyIIeHEM BOJOOOMIHHOCTI, TEMIIEpPaTypHOIO cTpaTHdikalielo, BEIUIHMHOI MiHepamizamii Bogu i iH. CTBOpEeHHs
knacudikamii 3a pI3HUMH O3HAKAMH Ja€ MOXJIMBICTh 3HAWTH KINBKICHI 1 SKICHI 3B’SI3KM MK Pi3HOMaHITHHMU
o0’exktamMu ¥ TMOKa3HMKaMH. 3amlpoIOHOBaHi kiacudikalii JaioTh 3MOIY Yy3arajbHIOBATH HAKONWYEHI JaHi,
3MIACHIOBATH pallOHYBaHHS U THITI3amit0 00’€KTiB (SBHUII), OMUCYBATH TOJOBHI BIACTHBOCTI 00 €KTIB 3a aHAJIOTIEIO 3
BUJIJICHUMH THIIAMM, 3MEHIIYBaTH BUMIPIOBAJIbHI Ta BHM3HAuYalbHI O3HAKM I JIarHOCTUKU 00’€KTiB, TOOTO
BiJHECEHHS X JI0 TOTO YH iHIIOTO KJIACY; IPOTHO3YBAaTH OCOOIMBOCTI i 03HAKM HEBUBYCHUX 00’ €KTIB.

Kirouosi ciioBa: o3epo, Bogoima, kinacudikarii, Ykpainceke [lomices.

IMocTaHoBKa HAayKOBOI Npo0JemMu Ta ii 3HaueHHs. [[poGnemMa panioHaTLHOTO MPUPOIOKOPUCTYBAHHS
1 OXOpOHA pecypciB MOTPeOYIOTh iIHBEHTapH3aIlii BOAOWM Ta OIPAIIOBAHHS 3HAYHOTO 00cATY iH(MOopMarrii 3a
OCHOBHUMH MapaMeTpaMu. Y Cy4acHHX yMOBax 3HauHO 3pocia yBara Ao npoOnem kiacudikauii, i Teopii it
MeTtozomorii. OOToBOpeHH IUX MPOoOJEM BHHIIO 32 MEXI OKPEeMHX HayK Ta OGOPMHIOCH Yy BHUTIISII
knacugikaniiHoro pyxy. He 3anmummnace OCTOpOHB BiJi LBOTO pyXy # reorpadiuHa Hayka, AJs SIKOi
kmacudikamii 00’€KTIB MOCTIMHKEHHS — OAWH 13 HAWTOJOBHIMMX 3aco0iB mizHaHHA. Kiacudikarmis sk
IHCTPYMEHT TMi3HaHHS Ja€ MOJXIIMBICTh TepeA0adWTH BIIACTHUBOCTI 00’€KTiB, iX miarHocTuKy. OpHi€o 3
npobieM, sika BUHHKA€E IiJ 4ac BUBYEHHs DPI3HUX NPUPOAHUX OO0 €KTiB, € ix kiacu@ikalis Ha OCHOBI
BpaxyBaHHS (00JiKy) TONOBHHMX oOcoOmmMBocTel ¢opMyBaHHSI W PO3BHTKY. BiICYTHICTP HayKOBO
oOrpyHTOBaHOi Kjacudikamii yTpyAHIO€ 1X BHBYEHHS, CHUCTeMaTH3alilo ¥ KaprorpadyBaHHS.
Harpomamxennast nanux motpe0ye HOBHX METOJIB 00poOku i 30araueHHs iHdopmarii Ta 1i momyky. Tyt
kinacu(ikaliiiHi METOAM BiirparoTh MPOBiAHY poib. BuHukae motpeba B HOBUX KiacUdikalisx, siki O
MOTJIM JeTAIBHINIE XapaKTepU3yBaTH BHBYCHI sBUIA. [losBa TEOpeTHYHHMX Yy3arajabHEHb MOTpedye
knacuikaiii, o BpaxoBYIOTh BepH]iKamii paHilie 3anporoOHOBAHUX TIMOTE3 1 IPUIMYILEHb.

AHaji3 gociaigxkeHb uiei nmpodiaemu. TeopeTHKO-METONOAOTIUHI 3acamy po3poOKH Kiacudikariit
MPUPOJIHUX BOJONM 3aknajeHi B mparsgx [1-2, 12].  PerioHanbHi JTIMHOJOTIYHI y3araJlbHGHHS Ta
JOCHTiDKEeHHsT Knacudikamii ozep Maemo B mparsx [3-8, 10-11, 13-14]. Tenetnuny THITI3aIO 03ep
BonuHchkoi oOsacti HaBeneHo B MoHorpadii «O3sepa BonmHCBEKOI 0o0nacTi: JiiMHOTOro-reorpadiyna
xapakrepuctuka» [6]. Ilpore muraHHsS po3poOKu Tamy3eBHX Kiacudikaiiii o3ep moTpedye neTamTbHUX
y3arajbHEeHb 1 € BYKJIUBOIO TIEPETyMOBOIO OLIIHKH MPUPOJHO-PECYPCHOTO TOTEHIIATY BOIOWMM.

Mera cTartTi — po3pobka knacudikamiit ozep Ykpaiacekoro [lomices. ['onoBHI 3aBaaHHs — 3AiHCHATH
rajry3eBi kinacugikailii o3ep 3a IIOIIet0, MAKCUMAJILHOIO Ta CEPEHBOI0 MIIHOWHO0, 00’€MOM BOJIHOT MacH,
CTyTIEHEM BIAKpUTOCTI ¥ (OPMOIO YJIOTOBHHH, BiTHOCHOIO TIHOWHOIO, PO3BUTKOM OeperoBoi IiHii,
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