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EVENT MODEL FOR LOCALIZATION OF EMERGENCY SITUATIONS

The event model for the processes of epidemic emergency localization is constructed. The obtained calculations show that the
expected gain of time for the localization of the epidemic situation, using the event model, according to the forecast data is

36—40 hours.
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Introduction

Technocratic way of the human civilization devel-
opment in the nineteenth and twentieth centuries
led to the increase of the emergencies of anthropo-
genic nature (accidents at nuclear power plants, fires
and explosions in industrial facilities, transport acci-
dents), which today make up 75—80% of the total
number of emergency situations [1]. The number of
natural disasters victims annually increases by an
average of 6% [2]. According to the UN and WHO
data, over the past 25 years, human losses due to the
emergency situations are several times higher than
losses during military operations [3]. Large-scale
pollution of the water ecosystem is due to traffic ac-
cidents (on tankers, oil pipelines, oil platforms).
Emissions into the biosphere often exceed its natural
possibilities for self-purification and lead to the in-
crease in the content of toxic elements — arsenic,
cadmium, mercury, plumbum etc. in soils, natural
waters and, consequently, in the flora and fauna.

Problem statement

Every year, the world ocean gets up to 30 million
tons of oil and petroleum products, 6 million tons
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of phosphorus, 20 million tons of pesticides. At
present, 5 nuclear submarines (7 nuclear reactors,
16 ballistic missiles, and two dozen torpedoes with
nuclear warheads) have sunk into the world
oceans — this creates uncontrolled disposal of ra-
dioactive waste [4, 5]. The consequences of the
major accidents, catastrophes, earthquakes, along
with destruction, may be accompanied by out-
breaks of infectious diseases, contamination of
water intake systems and septic tanks, the break-
through of sewage networks, the destruction of
natural ecosystems and other unsanitary phenom-
ena [3]. Every 20 seconds in the world one child
dies as a result of improper water purification,
which currently does not provide about 2.6 billion
people on the planet [5]. On Fig. 1. there is a map
of the ecological situation and state of water re-
sources in Ukraine [4].

It is known that 1 m? of wastewater destroys
50 m? of fresh water from surface sources, which
leads to allergic diseases on the epidemic scale. In
reservoirs, where more than 70% of the popula-
tion of Ukraine receive drinking water, 40% of
untreated agricultural and industrial waste water is
disposed. Water can become a chemical solution,
dangerous not only for use, but also for use in gen-
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Fig. 1. Map of the ecological situation and state of water resources in Ukraine

eral [6]. The outbreak of infectious diseases, in
connection with which at least 1,3 million people
die each year [6, 7], constitute a serious threat.
The operative and coordinated actions of the
regional level authorities requires the creation of a
controlling influence over a period of time after
which it makes sense to implement them. The
proactive nature of these actions can be achieved
by using the prediction principle [7]. Therefore, it
is necessary to develop the models of the region
functioning in conditions of epidemic situations
and algorithms of the effective regional resources
management. The scientific basis for dissertation
researches were the works of such scientists as:
Stennin A.A., Vasyukhin M.I., Zade L.A., Mik-
oni S.V., Nogin V.D., Petrov E.G., Saati T.L., Fish-
burne R.S., Larichev O.1. etc. The works of these
and other authors have created methodological
and theoretical preconditions for the research
work. Among the works on the epidemic emer-
gency localization and those dealing with the
processes related to the prediction and optimiza-
tion of the epidemic emergency, stands the fun-
damental three-volumed monograph by Gor-
yev L.M., Doroguntsov S.I. and Hvesyk M.A. “Op-

timization of ecoareas” [4]. Created by authors
adequate mathematical models of related proc-
esses let simulate the epidemic process.

Computerization of simulation systems allow
finding efficiently the best options for the func-
tioning and prevention of the extra situations oc-
currence. But in order that the simulation sys-
tems could be used as a part of event model, it is
necessary to simplify the numerical solution of
differential equations describing epidemic proc-
esses, and make it more useful for practical im-
plementation.

The research on the effective management in
the conditions of the epidemic emergency shows
that in this area practically no method of design-
ing, there are no models for forecasting the devel-
opment of the situation, resulting in a decision-
making process delayed or misplaced. Leaders in
making managerial decisions mainly use their ex-
perience and intuition, but do not see the picture
as a whole. Therefore, carrying out scientific re-
searches on the improvement and computeriza-
tion of decision-making processes in the epidemic
emergency environment, the development of
models, methods, algorithms, programmes and

34 ISSN 0130-5395, Control systems and computers, 2018, N° 3



Event model for localization of emergency situations

Ty

Outbreaks Viral

v

{indergartens, schools,
institutes of higher

/'educatiun are transferred to
the quarantine mode of work

End of quarantine

The population
and health
workers wear masks

of reparative
infections

B

epidemic

\ |

/

\ A

Disability (sick

» Resettlement of
leave)

the population

Treatment and

vaccination costs Feonomic

Costs for costs

disinfection

Panic among the
population, lack of drugs
in pharmacies

Replenishment of
medicines

Fig. 2. Map of events during protective measures

information technologies is an actual scientific
and technical task.

The objective of the article. The purpose of this
work is to create a model of epidemic processes,
suitable for further application of situational con-
trol methods.

The main material

The reason for the ES, which is typical for the re-
gions of Ukraine, is often the epidemic of infectious
diseases. The main tasks during the epidemic are:

= prediction of the possibility of mass infections
and other epidemic situations;

= creation of the medicine reserves, medical
equipment, pills and other materials;

= organization of the events (lectures, practical
classes) with medical staff in order to ensure
readiness for work in conditions of the epidemic
and other mass diseases;

= rapid reaction to the ES, including an assess-
ment of the nature and extent of possible conse-
quences of such events, prompt notification of
authorities and the population about the threat
and the facts of the emergence of the ES.

Managing actions should be based on both cur-
rent and projected states of regional components.
Depending on how the situation arises, the re-
quired values of the control effects can vary.
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Therefore, there is a need for their multiple for-
mation in a shorter time interval, taking into ac-
count the reports of changes in the situation in the
region. In practice, this means an operational re-
distribution of resources to take the necessary
steps in the process of clarifying the situation. The
considered approach allows us to decompose each
major task of decision-making in the conditions of
the epidemic situations for the tasks sequence,
formulate the results of periodic monitoring of the
state and the regional components. Each problem
is solved by performing relatively simple func-
tional tasks.

The condition of the population during the epi-
demic is determined by a number of internal and
external factors. Internal factors include the natu-
ral ability of people to counter adverse environ-
ment, which depends on age and psycho-
physiological characteristics, from training and
readiness to act in the conditions of the epidemic.
External factors include protective measures and
disinfectant, or quarantine, directed from the out-
side. The cndition of the population is estimated
by the level of sanitary losses: irreversible, heavy,
medium and light. Estimation of losses directly
depends on the results of the implementation of
protective measures.

The development of the epidemic consists of
different periods — threatening, crisis, post-crisis.
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The implementation of protective measures is de-
termined by these periods of the development of
the epidemic (Fig. 2). During the menacing pe-
riod, preventive measures are taken, during the
crisis period, rescue measures are carried out, in
the post-crisis period — restorative measures.

The primary uncertainty and the variability of
these characteristics are reduced with the help of
scenario descriptions of the possible alternatives to
the development of the ES. Experienced experts,
who establish a limited number of permissible
states of regional components and their intercon-
nections in threatening, crisis and post-crisis peri-
ods, are involved in the development of poten-
tially implemented alternatives. This ensures the
necessary completeness of the description of the
processes under consideration, with sufficient ac-
count of their characteristics for setting and solv-
ing the tasks of supporting decision-making on
regional protection.

The event model

Consider the general procedure for describing al-
ternatives to the development of an epidemic ES.
Formalized description of the development proc-
esses of the ES is based on the establishment of
system-causing causal relations between the com-
ponents of these processes. Since these causal re-
lations lead to a change in the states and proper-
ties of the interacting components, we will use the
casual approach to determine them. Under the
event we will understand the jump-like change in
the properties of the component, in which it
passes into a qualitatively new state. Each event
occurs under the influence of mutually determined
external and internal factors. External factors are
manifested in the form of protective measures or
impressive influences, internal — in the form of
the ability to resist adverse environments or to
produce spectacular actions. The results of the
interaction of external and internal factors — this
is the successive-parallel events, which constitute
the development of epidemic ES. Each of these
events implements a certain causal connection be-
tween the state-cause and one of the possible state-
effects of the interacting components (Fig. 3). In

case-by-case approach, the processes under con-
sideration can be presented in general terms
> =(C, P), where the set of vertices C corresponds
to the state of components of the ES components,
and the set of arcs P — events occurring when
these states change. Each component in any state
can generate a series of alternative events that de-
termine the possible variants of new states of the
same or other components. Components of the
ES form a mutual triad C={V, X, Z}, where
V= U,V; — plenty of sources of striking influences,
X= U X; — set of objects of defeat and protection
(people), Z= U.Z, — a set of resources for pro-
tective measures. Changes in the states of these
components occur under the influence of external
and internal factors P={U, R}, where U — the set
of disjoint subsets of the impressive influences W
and protective measures M, and R is the set of in-
ternal factors of defeat Q and protection F. In this
case, the factors Wand Q cause the transitions of
the components in the undesirable states, and the
factors M and F are in the desired states. In Fig-
ure 3 for a plurality of U protective actions are de-
noted by “+”, and the impressive actions “—”; for
R, the resistance of the infection is indicated by
“+” (healthy), and infection “—” (ill).

Building a model Y = (C, P) is a difficult for-
malized process that is carried out in stages ac-
cording to the allocated periods of the develop-
ment of the epidemic emergency plan, the norma-
tive data on the sources of the impressive influ-
ences and resources of protective measures, meth-
ods of constructing trees of failures, prediction of
the consequences of the impressive influences and
expert assessments. At the first stage, the indica-
tors determining the development of the ES in a
menacing period are structured. At first, with the
help of experienced experts, the internal structure
and external environment of the given region are
studied. The alternative Vi sources are identified,
the most difficult scenarios are developed for
possible manifestations of the impact, as well as
the potentially vulnerable classes of the popula-
tion JX; are identified and the resources of Z, are
involved. Indicator V;/! characterizes the ability
of sources i to spread at the beginning of a threat-
ening period. Indicators X/’ and Z" reflect the
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Fig. 4. Event Model for the Development of the Epidemic Emergency

state of the people (possible human losses j) and
the availability of necessary resources r, respec-
tively. The states of sources, people and re-
sources in different periods of the ES develop-
ment are shown in Fig. 4.

Thus, the development of the situation in time
will be characterized by the sequence of such indi-
cator tuples for the initial condition estimations:

(v, X}, Z") — at the beginning of the threat-
ening period;
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(rn, X ;f' ,Z" ) — at the end of the threatening
period;

(V®,X?,Z")—at the beginning of a crisis
period;

(V=,X?,Z")—at the end of the crisis pe-
riod;

(v, X} ,Z") — at the beginning of the post-
crisis period;

Ve, X f ,Z" ) —at the end of the post-crisis
period.
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Decision Making Algorithm

Let's try to follow the way in which an expert
works in a particular area. Examples of experts are
the examining physician, the sanitary doctor who
studies the living conditions of the population, or
an employee of the Ministry of Emergencies, who
manages the process of eliminating the epidemic
ES. The diagram of the sequence of actions in the
process of supporting the adoption of managerial
decisions in the detection of epidemic ES is pre-
sented in Fig. 5.

Evaluating the effectiveness of decision-making
helps to understand the strengths and weaknesses,
the compliance with the original plan, or leads to
the achievement of the planned results, and what
changes should be added in time to the process in
order to make it more effective. The effective us-
ing of the event model an be proved by comparing
the quality of decisions that are taken by the head
without it and with its use.

v

Experimental studies show that the loss of
time for the formation of informational training
management decision is half the time from the
total, allocated for preparing decision-making,
and this is unacceptable while lack of time. We
select a set of elementary operations that are
performed when localizing an epidemic ES. The
ultimate goal is achieved in a phased manner,
through the sequence of execution of all ecle-
mentary operations (tasks). This approach al-
lows us to present our actions in the form of an
algorithm that includes the following opera-
tions:

1 — to accept information about the beginning
of the epidemic;

2 — get the preliminary answer from the labora-
tory (2 hours);

3 — assess the availability of required resources
according to the laboratory report and notify the
relevant services (12 hours allocated);
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v
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Fig. 5. Scheme of the sequence of actions in the localization of pandemics and viral epidemics
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4 — assess and predict the levels of infection,
the rate of infection and determine the type of
emergency (from 4 to 6 hours);

5 — analyze the level of hazard of the ES, cal-
culate the amount of resources for its localization
and prepare the appropriate set of measures (it
takes 16—18 hours);

6 — to bring the necessary medical resources
(allocated 48 hours);

7 — analyze the current information received
and make the necessary calculations based on it
(24 hours);

8 — get information on reducing the number of
patients (24 hours).

Results and Discution

Data about time limits are taken in accordance
with the comprehensive plan [3]. Any epidemic
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ES develops under the exponential law (due to the
increase in the number of contacts and the admis-
sion of related infections), so it is very important
to win time until the extent of distribution has not
gone out of control. We see, as shown in Figure 6,
that the total time for the localization of the epi-
demic ES without the use of the event model is:
2+12+4(6)+16(18) +24+24=286(90) hours.
When the health manager makes decision, follow-
ing the proposed scenarios of the event model, the
path from the 3rd to the 5th point, we believe, can
be reduced by 4 times and will take no longer than
20 (24) hours, and 6 hours (2 hours for informa-
tion, 3 hours for analysis and 1 hour for decision
making). The same thing, as we forecast, will be
on the interval from the 5th to the 7th point —
instead of 24 hours — 6. Foreseeable assessment
of the effectiveness of localization of the ES is pre-
sented in Fig. 7. Thus, we hope to get the total
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time for the localization of the epidemic emer-
gency situation using the event model: 2+ 12 + 6 +
+ 6 +24 =50 hours. Expected winning time is
36—40 hours. This time can be used to prevent the
occurrence of concomitant infections, to reduce
the number of contacts and spreading panic
among the population.

Conclusion

An event model for the development of the epi-
demic is obtained, taking into account the causal
relations between the regional components. Solu-

An evaluation of the effectiveness of the developed
model is carried out. The obtained calculations
show that the expected gain of time for the local-
ization of the ES according to the forecast data is
36—40 hours.

Prospects for the use of research results. In
further research, the authors plan to develop an
appropriate information technologies and soft-
ware that, using the event model, will reduce the
burden on OPR under uncertainty, optimize
work on the elimination and prevention of emer-
gency situations development, harmonize the
work of medical and environmental services, re-

duce the amount of localization costs on emer-
gency situations.

tions to such tasks include the use of situational
management and new information technologies.
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MMOAIEBA MOJIEJTb JIOKATI3ALIT HAA3BUYAVMHUX CUTYALIIHN

Beryn. TexHoKpaTUUHUMI IUISIX PO3BUTKY LIMBiTI3allil B A€B'ATHANLATOMY i OIBAALSATOMY CTOJITTSIX CIIPUUMHMB 30LTBIIICHHS
KTBKOCTI HaI3BUYAHUX CUTYaLili aHTPOIOreHHOIO XapakTepy (aBapii Ha aTOMHUX eJIEKTPOCTaHLIisIX, TOXKEXi i BUOyXu Ha
MPOMMCIIOBUX 00'€KTaX, TPAHCIIOPTHI aBapii), sSIKi Ha CbOTOMHI CKJIanaoTh 75—80 BiICOTKIB Bil 3arajibHOi KiJIbKOCTi Haa3BU-
YaiiHUX cuTyaliil. Y1cmo XXepTB CTUXIMHMX JIMX IOPIYHO 301IbIIYETHCS B CEPEAHBOMY Ha 6 BiacOoTKiB. 3rinHo 3 nannmu OOH i
BOQ3, 3a ocTaHHi 25 poKiB JIOACHKI BTpaTh Yepe3 Haa3BUYakiHi CUTYallil B KiJTbKa pa3iB MepeBUIIYIOTb BTPATH ITiJl YaC BOEHHUX
niii. MaciurabHe 3a0pyIHEHHsI BOTHUX €KOCUCTEM OO0YMOBJIEHO JOPOKHBO-TPAHCIIOPTHUMU MOMISIMU (Ha TaHKepax Ta Had-
ToBUX IIaTdopmax). Bukuau B Giochepy nepeBUILYIOTh MPUPOIHI MOXJIUBOCTI VTSI CAMOOYMILIEHHS i MPU3BOISTh 0 30iJIb-
IICHHS BMiCTY TOKCMYHHMX €JIEMEHTIB — MMIII'SIKY, KaZIMil0, PTYTi Ti iHIIMX y TPyHTax, MPUPOIHMX BOIaX i, 0TKe, y (itopi i payHi.

Meta crarrti. CTBOPUTH MOJIEJb €MiIeMiYHUX IPOLECiB, LIO IMigXOASATh IS MOJAJIbIIOrO 3aCTOCYBaHHSI CUTYya-
LilTHKX METO/iB KOHTPOJIIO.

Mertomu. Ilpu 1oOynoBi Mopaesei emigeMiYHMX TpOLEeCiB BUKOPUCTOBYIOThCSI METOAM aHallidy, CUTYalliliHOTO
YIpaBIiHHS i MATEMAaTUYHOI CTATUCTUKU.
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Pesyabrar. bynp-ska enigemMiuHa Haa3BUYaliHA CUTYallisl PO3BUBAETHCS 32 EKCIIOHEHTHUM 3aKOHOM (4epe3 30i1b-
LIEHHS KiIIbKOCTi KOHTAKTiB i MPUENHAHHS CYITYTHiX iH(MEKIIii1), TOMy BaKJIMBO BUIPATU Yac, TOKU CTYMiHb MOIIUPEHHS
He BUMILIOB 3-MiJl KOHTPOJIIO. 3arajbHUii Yyac, BilBeNeHUI Ha JoKali3allilo emnigeMiyHol Haa3BUYaiiHOI cuTyallii 6e3 BU-
KOPUCTaHHSI TOi€EBOT Moesii cTaHOBUTH 2 + 12 + 4 (6) +16 (18) + 24 + 24 = 86 (90) ronuH. SIk1io ocoba, 110 MpUitMae
pillieHHSI, CIIIAYE 3aIpONIOHOBAHUM CIICHAPIIMU MOMIEBOI MOMIEIi, IIISAX 3 TPETHOTO IO IT’ITUM IYHKT MOXe OyTH 3MEH-
ILIEHUI B YOTUPHU pa3u i CTAHOBUTb 1IIiCTh TOAMH (IBi TONMHM Ha cOip iHpopMmallii, Tpu TOAWHU 18 i1 aHaJi3y i OMHY ro-
IWHY Ha TIPUUHSTTS pileHHs) 3aMicTb 20—24 roguH. Te X caMe BimOyBaTMMEThCS Ha iHTepBaIi 3 IT’SITOTO IO ChOMUIA
MYHKT — 3aMiCTh 24 TOOAMH — 1IicTh. TakMM YMHOM 3arajbHUii Yac, BiABeJeHWI Ha JOKali3allilo erniieMiuHol aBapiitHOL
cHTYyallil 3 BUKOPUCTAaHHAM MOIi€BOI Moaesi JopiBHIOE 2 + 12 + 6 + 6 + 24 = 50 ronuH . O4ikyBaHUIA Yac BUTpaIIly —
36—40 romuH. Moro MoXHa BUKOPHCTOBYBATH [UTSI 3aMOGIraHHSI BHHUKHEHHIO CYMYTHIX iHMEKII, SMEHIICHHS KUTbKO-
CTi KOHTAKTIB i 3a100iraHHs MOIIUPEHHIO NaHiK1 cepel HACeAeHHSI.

BucHoBok. Po3po6iieHO nonieBy Moaeib pO3BUTKY €MiIeMi4YHOT HAI3BUYAKHOI CUTYallil 3 ypaxyBaHHSIM IPUYUHHO-
HACJTITKOBUX 3B'SI3KiB MiX pPeTiOHabHUMM KOMIIOHeHTaMU. PO3B’SI3aHHS TaKux 3a7ad BKIIOYA€ B ceOe BUKOPUCTAHHS
CHUTYaLiifHOTO yMpaBIiHHSA i HOBUX iH(popMamiiitHux TexHosorii. [IpoBeaeHO OIiHKY e(eKTUBHOCTI po3p0o6IeHOI MoIe-
Ji. OTpuMaHi po3paxyHKH IMOKAa3yIOTh, 10 O9iKyBaHMI IIPUPICT Yacy Ha JIOKaJTi3allilo Haa3BUYaiTHOI eTiIeMiYHOl CUTYya-
111, 3riZIHO MPOrHO30BaHUM JAaHUM, CTAHOBUTH 36—40 roguH.

Karouoei caosa: enidemiuna cumyauis, nodiiina modenv, A0Kanizayis, 8ipychHa enioemis.

M.A. Boponenko, KaH[. TeXH. HayK, AOLIEHT Kadeapbl MTHGOPMATUKU U KOMITbIOTEPHBIX HAyK,
XepCOHCKUI HalIMOHATBHBIN TeXHUUECKUI YHUBEpCUTET, bepuciaBckoe mocce, 24,
XepcoH, 73008, YkpauHa,
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COBBITUMHAS MOJIEJTb JIOKAJTU3ALIMUW YPE3BBIYANMHBIX CUTYALIMU

Beenenune. TexHOKpaTUUECKU MyTh Pa3BUTUSI LIMBWIM3ALMU B AEBATHAILIATOM M IBaJLIaTOM BeKax MPUBEJ K yBeJU-
YEHUIO YMCIa YPE3BBIYAHBIX CUTYALMii aHTPOIIOIeHHOI'0 XapakTepa (aBapyuy Ha aTOMHBIX JIEKTPOCTAHILIMSX, TIOKaphl U
B3PBIBBI Ha IMPOMBIIUIEHHBIX 00BEKTaX, TPAHCIIOPTHBIC aBapuu), KOTOPbIE CETOMHS COCTABISIOT 75—80 MPOLIEHTOB OT
00I1IeT0 YKMCIIa Ype3BbIYaHBIX CUTYalMid. YMCII0 KepTB CTUXUIMHBIX OEICTBUI €XXeroMHO YBeIMIMBAETCS B CPeIHEM Ha 6
npoieHToB. CornacHo gaHHbIM OOH u BO3, 3a mociaenHue 25 jieT 4eloBeYeCKre MOTepU TPU UYpe3BbIYAHBIX CUTY-
alusIX B HECKOJIbKO pa3 MPEBBIMIAIOT TTOTEPU BO BpeMsl BOGHHBIX neiicTBuil. KpymHoMacTabHoe 3arpsisHeHE BOITHBIX
3KOCHUCTEM OOYCJIOBJICHO JOPOKHO-TPAHCIIOPTHBIMU IIPOUCIIIECTBUSIMUA (Ha TaHKepaxX, HedTermpoBomax, HedTSIHBIX
ruiatropMax). BeioOpockl B 6rochepy 4acTo MpeBbIIAOT eCTeCTBEHHbIE BO3MOXHOCTH CAMOOUYMIIIEHUST U MPUBOASIT K
YBEJIUYEHUIO COAEPKAHMUS TOKCUYHBIX DJIEMEHTOB — MBIIIbsIKA, KAAMUS, PTYTU U IPYTUX B IIOYBAX, MPUPOMIHBIX BOAAX
1, CJIEOBATENLHO, BO (hJIope U (hayHe.

ens. Co3nath MOAEb SMUIEMUIESCKUX TTPOLIECCOB, TOAXOMSIIYIO IUT JaJlbHEHIIEro MPUMEHEHMS CUTYallMOHHBIX
METOI0B KOHTPOJIS.

Mertoapl. [Ipy mocTpoeHn Momesieil SMUACMUIECKUX MPOLIECCOB MCITONb3YIOTCS METONBl aHaIM3a, CUTYallMOH-
HOTO yIIPaBJI€HUS U MATEMATUYECKOI CTATUCTUKMU.

Pesyabrar. JI106as snuaemus DC pa3BUBaeTCs MO 9KCIOHEHIIMATIbHOMY 3aKOHY (YBEJIMYEHUE YUCIA KOHTAKTOB U
TIPUCOEIVHEHNE COITYTCTBYIONINX WH(MEKIINIA), TTO3TOMY BaXKHO BBHIMTPATh BpeMs, TTOKa CTENeHb PacIpOCTpaHEHUs He
BBIIIJIa U3-TI0A KOHTpoJIst. OOIee BpeMs, OTBeAeHHOE Ha JIOKAJIM3AIUIO MAASMUU Ype3BbIYaiiHON cuTyalnuu 06e3 mc-
IT0JIb30BAHMST COOBITUIAHOM MOJENN cocTaBiseT: 2 + 12 + 4 (6) +16 (18) + 24 + 24 = 86 (90) yacos. Eciu uio, IpuHu-
MaIoIlee PeLIeHKE, CIIEAYET IPEAI0KEHHBIM CLIEHAPUSIM COOBITUHOM MOIEIIN, ITyTh C TPETHETO MO IISITHII IyHKT MOXKET
ObITH YMEHBIIEH B YETHIPE pa3a M 3aiiMeT LIECTh Y4acoB (IBa 4yaca MuIst cOopa mH(pOpMaLUU, TPU Yaca Ul €€ aHAIM3a U
OIMH 4Yac Ha IpUHATHE pelneHus) BMecTo 20—24 gacoB. To ke camoe OyIeT IpOMCXOOUTh Ha MHTEPBAJE C ISITOrO IO
CeIbMOM MYHKT — BMECTO 24 4acoB — IecTb. TakuM o0pa3oM oOlee BpeMsl IS JOKATU3ALNK SITUAEMUYECKON aBa-
PUITHOM CUTYallUM C UCITOIb30BaHMEM COOBITMIHOM Momenan paBHseTcd 2 + 12 + 6 + 6 + 24 = 50 gacos. Oxumaemoe
BpeMsi BoiMrphiina — 36—40 yacoB. Ero MOXHO MCIOJIb30BaTh WISl IIPEAOTBPAIleHUs] BOSHUKHOBEHMSI COMYTCTBYIOIINX
MHGbEKIUI, YMEHBIIIEHUST KOJIMYECTBA KOHTAKTOB U MPEeI0TBPAalleHNs pACIIPOCTPaHEeHMsI ITAHUKH CPEeIU HaCeIeHUS.

BeiBompl. PaspabotaHa coObITHITHAS MOIETh Pa3BUTHSI SMUAEMUM C YIETOM NPUIMHHO-CIICACTBEHHBIX CBSI3EH MeXITy
pEeTMOHATTLHBIMY KOMIIOHEHTaMM. PellieHnsT Takix 3aj1ad BKJTIOYAIOT B ce0sl MCTIONb30BaHUE CUTYAIIMOHHOTO YITPABICHUST 1
HOBBIX HH(OPMALIMOHHBIX TexHomoruit. [IpoBeneHa oneHka 3¢ GeKTMBHOCTU pa3paboTaHHOM Moaes . [10Iy9eHHbIE PacYeThl
TOKA3bIBAIOT, YTO OXMAAEMBII IIPUPOCT BPEMEHH, OTBEICHHOIO Ha JIOKAIM3ALIMIO YPE3BBIYAHOM SIMMIEMUYECKON CUTYALINH,
COIJIACHO IPOrHO3UPYEMBIM JaHHBIM, COCTaBIsIeT 36—40 yacoB.

Karoueevie caosa: snudemuueckas cumyayus, COObIMULIHAS MOOCAb, NOKAAU3AUUS, BUPYCHAS INUOCMUS.
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