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TECHNICAL ASPECTS OF PSYCHOPHYSICAL STATE SIMULATING
OF MILITARY PERSONNEL IN EXTREME AND COMBAT SITUATIONS

Abstract. The subject matter of the article is the psychophysical state of a person in an extreme situation. The
goal of the study is providing recommendations for the behavior of people in the conditions of instantaneous action
of the excitation function and the subsequent transient process. The tasks to be solved are: to consider the mental
and physical state of man, in terms of the basic principles of the theory of transients in electrical circuits and
determine the analogy between the state of processes in storage in wildlife and technology and draw conclusions
about the possibility of concretizing them mentally and physically; to apply the theoretical provisions of the theory
of transients with two energy storage to model the psychophysical components of the human condition in extreme
situations and combat situations; based on studies of the relationship between the human psychotype and the degree
of inertia for behavior in transition and the assessment of possible time to its completion, to provide
recommendations for human behavior, including military, in emergencies and combat situations. General scientific
and special methods of scientific knowledge are used. The following results were obtained: an analogy has been made
between the electromagnetic and psychophysical states of a person with the allocation of two-unit processes makes it
possible to apply the theoretical provisions of the description of one kind (electromagnetic) to substantiate the behavior of
other psychophysical constituents. The implementation of the results of this study allows for the general public with
different theoretical background to find out the rules of behavior in difficult life situations. Conclusions. The
psychophysical state of man includes a number of individual characteristics that are decisive and can be specified by mental
and physical characteristics. Unconditional circumstances are the function of arousal and the subsequent transient process,
the results of which have objective consequences, because they are due to the action of physical laws and do not depend on
subjective desires. Understanding the analogy between the state of processes in wildlife storage and technology is
necessary to take into account in everyday activities and, especially, in emergencies and hostilities. Active mental activity
should be carried out during the responsible, anxious moments, the time of expectation, etc.: analysis of the situation,
search for the best options for completing the task, poems, songs (religions usually recommend prayers). This will
eliminate the possibility of losing control of the environment, eliminate the formation of panic, fear and negative mental
phenomena. In any case, it is essential not to remain in a state of unconsciousness and apprehension, as the induced
function will in this case lead to stupor and the impossibility of responding gracefully to the threat and taking a positive
decision. The time of the transition process depends on the psychotype of the person and can be shortened by special
training, experience and a conscious attitude towards autotraining.

Keywords: the psychophysical state of human beings, transient processes in electrical circuits, human psychotype,
extreme, combat situations.

Analysis of recent research and publications.

Introduction The first publications on these topics appeared in the

Formulation of the problem and research tasks.
The existing threats to human life and health in an
extreme situation that occurs for military personnel in
the conduct of hostilities and in an extreme environment
lead to the clarification of the conditions for losing
control over conscious actions, which ultimately can
lead to a failure to complete the task. due to a possible
panic state. Human behavior in such difficult life
situations is determined not only by its psychophysical
properties, but also by overcoming the consequences
caused by the actions of the excitation function of the
transition process, as the transition from initial (initial)
to forced (excited) mode.

By definition, the action of the excitation function
at any time t = 0 (we believe that this is not expected for
humans) for t = 0 (i.e., instantaneously), objectively
leads to a transient process with consequences that can
be described not only in the technical aspect, for
example, in electrical engineering, but also, as will be
shown in the work, for a person taking into account its
psychomotor properties.

This indicates the relevance of addressing this
issue to the impact of extreme processes on individuals,
their actions, for example in a combat setting.

middle of the 19th century, when psychophysics was
recognized as a separate branch of experimental
psychology.

The main regular relations of two series of
phenomena: mental and physical, were connected
functionally by means of analytical dependencies.

Thus, the results of the conducted research were of
a general nature and did not provide practical
recommendations for applied fields, especially the
military one. Further research was carried out mainly in
the fields of philosophy, psychology, pedagogy and
other humanistic sciences [1-4].

The goal of the study is providing
recommendations for the behavior of people in the
conditions of instantaneous action of the excitation
function and the subsequent transient process

This goal defined the following research tasks:

— to consider the mental and physical state of man,
in terms of the basic principles of the theory of
transients in electrical circuits and determine the
analogy between the state of processes in storage in
wildlife and technology, draw conclusions about the
possibility of concretizing them mentally and
physically;
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— to apply the theoretical provisions of the theory
of transients with two energy storage to model the
psychophysical components of the human condition in
extreme situations and combat situations; based on
studies of the relationship between the human
psychotype and the degree of inertia for behavior in
transition and the assessment of possible time to its
completion,

— to provide recommendations for human
behavior, including military, in emergencies and combat
situations.

General scientific and
scientific knowledge are used.

1. The mental and physical state of man,
in terms of the basic principles of the theory
of transients in electrical circuits

1.1 The theoretical basis of the matter is the
theory of transient processes with two energy. The
theoretical prerequisite for considering the issue is
essentially the theory of transient processes with two
energy storage devices (in electrical engineering,
electric E and magnetic H energies) in the presence of a
voltage excitation function.

In practice, by analogy with the well-known
electromagnetic theory, one can consider the mental and
physical states of a person, which, in general, can also
be characterized by two drives. At the same time, the
mental component is determined by the activity of the

special methods of

Table 1 — Analogy of state and processes in drives

brain, while the physical component is determined by
the physical energy in the muscles.

Indeed, the human brain operates with information
and is determined by the corresponding capacitance C,,.
Therefore, in comparison, according to this property, it
is advisable to correlate it with a capacitor of some
electrical capacitance Cq. Then the inductance Ly as a
characteristic of the accumulated magnetic energy is
completely analogous to the concentration of physical
energy Lt in human muscles.

1.2. Analogies of the electromagnetic and
psychophysical state of a person. The concretization in
the name with the separation of two-pronged processes
makes it possible to apply the theoretical provisions of
the description of one type (electromagnetic) to justify
the behavior of other psychophysical components.
Analogies of the electromagnetic and psychophysical
state, summarized in table 1. As can be seen from the
table, according to zero initial conditions, the absence of
a capacitor charge is equivalent to the absence of
current information in the brain. This type of storage at
the time of the appearance of the excitation function is
characterized by zero resistance, that is, they are
shunted in the short circuit mode, similar to the
resistance of a capacitive element (explanation in table
1). At the same time, accumulators of alternative energy
(magnetic/physical) with zero initial conditions go into
idle mode, which leads to their complete shutdown at
the moment t=0 of the start of the transient process.

In technology

In wildlife

The electromagnetic state of the circuit

The Psychophysical state of man

Cel— capacitance capacitor

C,— capacity of information in the brain

L. — accumulation of magnetic energy

Lg— accumulation of physical energy

Explanation and justification

At the moment t = 0, the excitation function begins a specific transient process

At the moment t = 0 the excitation function is perceived by the action of ultrahigh frequency o —

Capacitive resistance 1 !
oC ©

Xc=—==——0. That is, a short circuit (short circuit mode) of this element occurs,

regardless of the parameter of the corresponding energy storage device. .

The resistance (reactive) of the L-energy storage device is described as X| = oL =oL — oo, at the first moment of the
excitation function, the circuit element is idling, depending on the ownership and characteristics of these storage devices.

Interpretation of the dependences known in
electrical engineering is given in tables 2-4. Thus, in the
first moment of switching capacitors, as electrical
energy storage form short-circuited areas, and the
inductors become broken in the circuit, which
significantly modifies the whole circuit.

1.3. The first practical conclusion. For the
psycho-physical state complete virginity of the brain
and lack of physical movements - characterizes the
complete exclusion of the ability to think and forces to
remain motionless without the ability to escape. Indeed,
in this case, the person loses a sense of reality, time, is
in a stupor, and in terms of muscle function, there is
numbness (during the transition process).

This process is extremely dangerous and therefore
requires further study. because it is the first initial stage

of panic.
1.4. Electromagnetic and psychophysical states
with nonzero initial conditions. The law of

conservation of energy in the presence of a capacitor
charge (active brain) leads to the law of switching,
according to which energy in the capacitance

CuU’
c = 2 1)

cannot change instantaneously during the excitation
function, and therefore taking into account the first
practical conclusion:

W
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Table 2 — Electrical dependences in time
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”
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of the excitation function
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output
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me ¢ 0 capacity C
a ﬂF : switching
| )
Inductors Designation

== & & . o . .
" 3 Q ': n . Excitation function XL —0;
2%6 @ X =ol; in transitionint=0fort=10 Idling mode

equivalent to the action
of infinite frequency

regardless of the
inductance L

Table 3 — Brain activity during excitation function

The memory amount C

The action of the
excitation function

Brain information

The result of the
excitation function

=0
1
X.=—:
el
with
®W—>00 X, =0
1 #0

Table 4 — Muscle activity during exc

itation function

Force F in muscles

The action of the
excitation function

Force in muscles

The result of the
excitation function

X, =olL;
with (O —> Q0
X, =

F+0
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- any capacitive drive goes into short circuit mode;

- this type of storage continues to contain charges
(information) other than zero.

Therefore, capacitive C-accumulators, taking into
account the preconditions, act as sources of the
corresponding energy, generating previously
accumulated charge/information.

The commutation law for L as an accumulative
transmission, which has energy

e

We == @)

under behind the stream I#0, so it cannot be changed,
that means the follows:

- accumulating physical energy to switch to idle
mode;

- at the same time, physical movement, similarly to
strum |, takes its direct and significant value, so that it
acts as a viable source of energy and continues to
function [5, 6].

1.5. The second practical conclusion. For mental
and physical conditions, when the brain and muscles are
constantly engaged in work, even the exertion of the
restlessness will not be able to disrupt the functioning of
the muscles and the brain, allowing you to act with
competence in extreme situations, keeping under control
of the father, both in the execution of the task, and to
ensure their own safety and life of their co-workers,
blocking the spread of panic in people with zero basic
conditions.

Such a commitment and understanding is
important for both the experienced and the beginners in
the military in emergency situations.

2. Transition processes in psycho-physical
representation. Transition processes
with two accumulators

The excitation function in the system of two
drives, taking into account the processes at t = 0 for t=0
is (Fig. 1) a prerequisite for transferring the system from
initial to forced (excited) state, which, in fact,
determines the subsequent transition process.

The transition process is considered complete with
an error of up to 1% after 4t. Where 7 is the measure of
inertia in the measurement of time for the object /
subject.

In practice, the time of the transition process is
satisfied t = 3z. The error does not exceed 3%. The
latter allows you to estimate for the object, both the
excitation time and the subsequent transition to the
excited state.

In general, there are three types of transients,
which are shown in Fig. 1, where

1 — aperiodic;

2 —is oscillating;

3 - critical modes.

The transition time is t, =(3-4)rt.

It is known from the theoretical foundations of
electrical engineering that the influence factor on the
type of transient process is the active resistance of the
circuit.

Excitation“
function "
/' ™\ Excited state
—i e O
- T S e
/1
/
/1 1.1 -
/ — ~ — to the level of excitation
/ e 3
/ t, =(3-4)
Initial
state
T T t

t<0 t=0 t>0

Fig. 1. Transients graphs:
1 — aperiodic; 2 — vibrational; 3 — critical

In our case, the resistance of the object to the
environment, which can be determined by human
psychotype [7, 8].

3. The relationship between the human
psychotype and the degree of inertia

In psychology, there are the following basic
psychotypes of human nature:

— phlegmatic and melancholic characters indicate
significant internal resistance to the environment, which
is why such people are perceived as “inhibited”;

— people with cholesterol can be considered more
efficient and balanced, and therefore they perceive the
environment with the optimum resistance for this
purpose;

- human - sanguine is characterized by a sharp, “no
brakes” of character, which determines the low level of
resistance to the environment.

These psychotypes of man, by analogy in
technology, allow to match the measure 1 of their inertia
for behavior in the transition process, and thus to assess
the possible time t, =(3—4)t to its completion.

Thus, people of phlegmatic type of character after
the corresponding reaction to the excitation function
carry out aperiodic (Fig. 1 — 1) transition process.

The oscillating nature of the transition process is
marked by people of sanguine composition (Fig. 1 — 3)
[8, 9].

Conclusions

1.The psychophysical state of man includes a
number of individual characteristics that are decisive
and can be specified by mental and physical
characteristics.

Unconditional circumstances are the function of
arousal and the subsequent transient process, the results
of which have objective consequences, because they are
due to the action of physical laws and do not depend on
subjective desires.
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2. Understanding the analogy between the state of
processes in wildlife storage and technology is
necessary to take into account in everyday activities
and, especially, in emergencies and hostilities.

3. Active mental activity should be carried out
during the responsible, anxious moments, the time of
expectation, etc.: analysis of the situation, search for the
best options for completing the task, poems, songs
(religions usually recommend prayers). This will
eliminate the possibility of losing control of the

environment, eliminate the formation of panic, fear and
negative mental phenomena.

In any case, it is essential not to remain in a state
of unconsciousness and apprehension, as the induced
function will in this case lead to stupor and the
impossibility of responding gracefully to the threat and
taking a positive decision. The time of the transition
process depends on the psychotype of the person and
can be shortened by special training, experience and a
conscious attitude towards autotraining.
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TexHiuHi acneKTH MOJIeJTIOBAHHS NCUX0(]I3UUHOr0 CTaHy BilicbKOBOCTY:K00BISA
B eKCTPEeMAaJILHUX CUTYallifgX Ta 0oiioBiii o6cTaHoBL

. O. ®enotos, O. C. Ceprees, B. M. bazemniok, B. . Tumodees, B. I. Mockanenxko, O. B. Tapan

Anoranisn. [lpeaMeToM BHBYEHHSA B CTATTi € NCUXO(I3UUHUI CTaH JIOJMHA B SKCTPEMalIbHINA 00CcTaHOBI. MeTor0
JOOCJTiIKeHHS € HaJJaHHA PEKOMEHIAMii 010 TIOBEAIHKH JIFOJeH B yMOBaX MHUTTEBOI Aii QyHKII1 30y)KEHHS Ta HACTYIMHOTO
MepexiHOTo mporecy. 3aBAAaHHA AOCTIUKeHHS: PO3IVIAHYTH ICHXIYHUU Ta (QI3MYHUHA CTaHU JIOAWHHU, 3 TOYKH 30DpYy
OCHOBHHX MOJIOKEHb TEOPii MEepexifHUX MPOLECiB B ENEKTPHUYHUX KOJAaX Ta BU3HAYMTH aHAJOTII0 MiXK CTAaHOM MPOIECIB Y
HAKONHMYyBayaX y JKMABIM MPUPOL i TEXHIli Ta 3pOOMTH BUCHOBKH MPO MOXJHMBICTH iX KOHKpETH3alii 3a IICHXIYHUMH Ta
(I3MYHUMH OCOOJIMBOCTSMH; 3aCTOCYBAaTH TEOPETHUYHI MOJIOKEHHS TeOopis NMepeXiHUX MPOIECiB 3 JBOMa HaKOIMYyBadyaMH
eHeprii JUI1 MOJIENIOBaHHS TICUXO(]iI3MYHUX CKIaZOBUX CTaHy JIIOAWHHU B €KCTPEMaJbHUX CUTYyalisx Ta 00HoBii oOcTaHOBII;
Ha OCHOBI JOCTI/UKeHb 3B 53Ky IICUXOTHILy JIIOJMHH 3 MIipOl0 iHEpUiHHOCTI Ui MOBEIIHKH y IMepexiTHOMy mpoleci Ta
OLIHKOIO MOXJIMBOTO 4Yacy M0 HOro 3aBeplIeHHs HagaTH pPEeKOMEHAAlil MI0J0 TOBEeXiHKH JIIOAWHH, 30KpeMa
BiICEKOBOCITYKOOBIIiB, Y €KCTpEMaJbHUX CHTYyalisix Ta 0010Biif 06cTaHOBHI. METOO0IOT1YHOI0 OCHOBOIO JOCIIKEHHS CTATH
3araJlbHOHAyKOBlI Ta CHeliajdbHI MeTOAM HAyKOBOro Mmi3HaHHsA. OTpuMaHi HactynHi pe3yabtaTm: [IpoBenena amamoris
CJICKTPOMATHITHOrO Ta INCUXO(I3MYHOr0 CTaHy JIOJWHH 3 BHAUICHHAM JABOEAMHHMX IIPOLIECIB JO3BOJISIE 3aCTOCYBATH
TEOPETHYHI TOJ0KEHHS OIUCY OJHOTO BUAY (EICKTPOMATHITHOTO) /Uil OOTPYHTYBaHHS MMOBODKEHHS 1HIMUX HCHXO0(i3MIHUX
ckiragoBux. Peamizarisi pe3ysibTaTiB JTaHOTO JOCIHI/DKEHHS HO3BOJSIE JUIS IIMPOKOTO 3arajly 3 pI3HOI0 TEOPETHYHOIO
HiATOTOBKOIO 3°SCyBaTH IIpaBHiIa MOBEHIHKH y BaXXKHX JKUTTEBHX cHUTyauisx. BucHoBkm. [Icuxogi3nunuil cTaH JOIUHN
BKJIIOYA€ HU3KY IHAMBIAyaJIbHUX OCOOJMBOCTEH, sIKI € BH3HAYAJIBHUMHU | MOXYTb OyTH KOHKPETH30BaHI MCHXIYHHMHU Ta
(bi3UYHUMH 0COOIHBOCTAMH. besymoBHMMH 0OCTaBMHaMH BHCTYNAarOTh (QYHKLiA 30y/UKEHHS Ta HACTYIHHUH
MepexigHuH Mmpolec, pe3yIbTaTH il IKUX MaroTh 00’ €KTUBHI HACHIIKU, 00 3yMOBIIEH] Ji€r0 (i3MYHUX 3aKOHIB 1 HE 3aJ1eXaTh
Bil cy0’eKTHBHUX OakaHb. Po3ymiHHS aHamorii MiK CTaHOM MpPOLECIB y HAKOMWYyBadaxX y J>KMBIM Hpupoai i TexHimi
HEOOXiHO /U BpaXyBaHHS y MOBCSAKICHHIH MiSIBHOCTI 1, 0COOMMBO, B YMOBaX HaJ3BHYAHHMX CHUTYyaIlii Ta OoHoBHUX Aiil. Y
BIJIMOBiIaJIbHI, TPUBOKHI MOMEHTH, IiJ Yac OYiKyBaHHS, TOIIO, NIOBUHHA 3IIHCHIOBATHCS aKTHBHA PO3YMOBA MisIBHICTB:
aHaJi3 CHTyalil, NMONIYK HaWKpallWX BapiaHTIB BUKOHAHHS 3aBAaHHS, BIpIN, MicHI (pewirii TpaaumiiHO peKOMEHAYIOTh
MOJHUTBH). [{e BUKIIOUNTE MOIJIMBICTh BTPaTH KOHTPOJIO HAJl OTOYCHHSM, BUKIIOUYUTH YTBOPEHHS MAaHIYHOTO CTaHy, CTPaxy
Ta HEraTHBHI NCHXiuHi sBuIa. JKOOJHUM YHHOM HEOOXiIHO HE 3aJMIIATHCh Y HEPYXOMOMY OUiKyBaHHI Ta OL{NEHIHHI, a/pKe
¢yHKUis 30yIKEHHS NpU3BeAe, Y LbOMY BHUIIAJKY, IO CTYIOpPY I HEMOXJIMBOCTI MHTTEBO pearyBaTu Ha HeOe3leKy Ta
MPUUHATTS BIpHOTO pimeHHs. Yac mepexigHoro Mmporecy 3ajeKUTh BiJ NCHUXOTUIY JTIOAMHMA Ta MOXe OyTH CKOpOUYEHHi 3a
paxyHOK CHEIiaJbHOT0 TPEHYBaHHS, HAOYTTS JOCBioYy Ta CBIIOMHM CTaBIICHHSIM JI0 ayTOTPEHIHTY.

Knw4oBi ciaoBa: mcuxoQisudHuil CTaH JTIOOWHH, MEPEXigHi NPOLECH B ENCKTPHYHHX KOJIAX, MCHXOTHUI JIIOIHHM,
eKCTpeMaJibHi cuTyarii, 6oiioBa 06CTaHOBKA.

119


https://cyberleninka.ru/article/n/%20eksperimentalnye-issledovaniya-perehodnyh-protsessov-v-kurse-teoreticheskie-osnovy-elektrotehniki
https://cyberleninka.ru/article/n/%20eksperimentalnye-issledovaniya-perehodnyh-protsessov-v-kurse-teoreticheskie-osnovy-elektrotehniki

