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Abstract

Study purpose. The running-based anaerobic sprint test (RAST) has been developed to assess anaerobic power and
fatigue levels using a repeated sprint protocol. The aim of this research was to study the effect of fatigue induced by
RAST on performance in execution time (ET) and decision-making (DMA) in technical-tactical actions in soccer in

a laboratory situation.

Materials and methods. Quasi-experimental, longitudinal, pretest-posttest comparative study. Two groups of soccer
players (n = 34) divided into a control group (n = 18) and an experimental group (n = 16) were evaluated twice at two

different times.

Results. Taking into account the p-value, effect size and statistical power, there are differences before and after RAST
in the variables Total Index (TI) and ET, and not in DMA. On the other hand, the control group remained stable at

both times.

Conclusions. After the intervention, the experimental group showed a decrease in the figures of the ET and TI
variables, but not in the DMA variable, in other words, the decisional time and motor time, components of the ET
variable and essential at the time of rapid decision-making, increased in the posttest.

Keywords: fatigue, performance, cognition, Stroop task, soccer.

Introduction

Soccer is a team sport that involves physical (sprints,
sprints, sprints, changes of direction, jumps) and technical
demands (dribbling, passing, shooting) (Nédelec et al.,
2012), in addition, it has a high cognitive demand, because
cognitive flexibility is intertwined with decision making to
change the direction of movement and the type of action
required in each situation. Thus, technical skills depend on
cognitive skills to obtain the results (Herman et al.,, 2015;
Zentgraf et al., 2017).

Soccer players must quickly assess information about
the ball with respect to their teammates, opponents, and
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location on the field before considering the appropriate action
based on their skills, the coach’s instructions, and the current
match situation (Williams, 2000). When shooting, passing
or dribbling, the player needs exceptional visual perception
to register approaching opponents and teammates, as well
as quick decision-making and inhibitory control to change
the motor plan if a defender impedes the current execution
(Wilke & Vogel, 2020).

Therefore, it is necessary to consider that the visual
reaction time can be divided into two moments: the first is the
period between the appearance of the stimulus and the onset
of saccades, which has a duration between 180 and 300 ms.
(Gilaetal, 2009), and the second moment corresponds to the
duration of the nerve impulse from the sensory organ to the
motor plate, and ranges between 180 and 200 ms. (Bonnet,
1994). Likewise, the decisional time is another component of
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the reaction time, and this refers to the time it takes to make
decisions (DMA) due to the characteristics of the stimulus,
i.e., the greater the complexity of the stimulus, the longer
the duration of the decisional time and therefore of the ET
(Calle-Jaramillo et al., 2023).

In this sense, fatigue is a multifactorial phenomenon
that involves central structures (proximal to the
neuromuscular junction) and peripheral structures (distal
to the neuromuscular junction) (Aquino et al., 2022).
Similarly, fatigue can be mental when there are sustained
and prolonged periods of cognitive activity (Marcora et al.,
2009) that compromises executive function (e.g., decision-
making, cognitive flexibility, working memory) and the
ability to maintain attention on a task (Lorist et al., 2005).
Thus, both central and peripheral fatigue, and mental
fatigue, are related to the neuromuscular and cognitive
structures underlying the different moments that make up
visual reaction time, thus affecting technical and tactical
skills and consequently the performance of soccer players
(Huijgen et al., 2015; Romeas et al., 2016).

Short high intensity efforts performed in sports
such as soccer or basketball could fatigue the Central
Nervous System (CNS) (Clemente Sudrez et al., 2011). To
demonstrate this, Flicker Fusion Thresholds (UFF) (method
used to measure CNS fatigue and cognitive function) were
used after a Running Repeat Ability (RSA) test (Ghozlan &
Widlocher, 1993), observing CNS fatigue due to decreased
UFF (Simonson & Brozek, 1952). For this reason, fatigue is
not only due to muscular factors but also to factors affecting
the CNS (Clemente Sudrez et al., 2011).

Several studies demonstrated the effects of fatigue
induced by combined cognitive and motor tasks (Repeated
Interval Loughborough Soccer Passing Test, 90-minute
training matches) (Bian et al., 2022) and by isolated cognitive
(color stroop task) (Gantois et al., 2020; Smith et al., 2016)
or motor tasks (high-intensity physical loads) (Frybort et al.,
2016) on the technical-tactical performance of the soccer
player.

Consequently, the aim of this research was to study the
effect of RAST-induced fatigue on ET and DMA performance
in technical-tactical actions in soccer in laboratory situation,
using the Stroop Task Football Test (STFT) (Calle-Jaramillo
et al., 2023) at two moments: without fatigue (pretest) and
with RAST-induced fatigue (postest) (Nara et al., 2023).
We hypothesize that there will be differences in TI between
fatigued and non-fatigued soccer players.

Materials and methods

Participants

Thirty-four male soccer players of the U-20 category,
belonging to the youth divisions of Envigado Futbol Club,
a professional soccer club, participated in the study. The
characteristics of the sample (mean + SD) were as follows:
age (18.31 £ 1.07 years), height (178.56 + 4.35 cm), weight
(68.58 +4.47 kg) and time spent at the club (8.63 + 0.98 years).
To determine the sample size, the “A priori: computer requires
sample size”, t tests (difference between two independent
means: two groups) function in G-power 3.1.9.7 program
was used based on the following parameters: effect size
0.999; probability a<0.05; statistical power (1-f=0.80) and

two groups; the calculation established a minimum sample
of 34 players.

Design

This was a quasi-experimental study with a pretest-
postest non-equivalent and longitudinal comparative
control group (Manterola & Otzen, 2015; Baios et al,
2019). A group of soccer players were assessed twice using
the Stroop Task Football Test (STFT) (Calle-Jaramillo et al,
2023) in two different conditions. First, an assessment was
performed without fatigue (pre-test) and subsequently with
RAST-induced fatigue (post-test) (Nara et al., 2023).

Variables

Independent variables: RAST; dependent variables: T1,
DMA, ET.

The variable ET is expressed in decimal minutes and is
calculated by dividing the seconds the test lasts by 60 seconds.
For example, 1 minute and 10 seconds equals 70 seconds, so
70 seconds equals 1.16 minutes. If the test lasted 50 seconds,
then 50 seconds equals 0.83 minutes.

Procedure

The Stroop Task Football Test (STFT) evaluates decision-
making (DMA) and execution time (ET) through technical-
tactical actions (passing and driving) to study cognitive
motor performance in soccer through the Total Index (TI)
(Calle-Jaramillo et al., 2023).

In addition, the run-based anaerobic sprint test (RAST)
has been developed to assess anaerobic power through a
repeated sprint protocol with variables analogous to the
Wingate Test (WAnT). The RAST consists of six 35-meter
sprints separated by 10 seconds of recovery. The characteristic
distances and recovery time of the RAST protocol suggest
that it could be an ideal test for assessing RSA (ability to
repeat sprints) in team sport players competing on the field
(Nara et al., 2023).

Given that RSA has been hypothesized to be an indicator
of physical performance in a soccer match (Rampinin et al.,
2006) and a necessary component of physical fitness in team
sports, standardized assessment is becoming increasingly
important (Spencer et al., 2005). An effective RSA test must
reflect sport-specific movement patterns observed during
competition (Keir et al., 2013).

For this reason, the validity of recently developed RSA
testing protocols has been assessed by comparisons with the
popular Wingate test (WanT). The WAnT has previously
been used as a test by which RSA protocols are validated
(Zagatto et al., 2009).

There were seven days of difference between both
tests: STFT without RAST (pretest) and STFT with RAST
(postest). Both tests were performed in competition season
at the same time of the day, 48 hours after training. Prior to
the execution of the tests, participants performed a warm-up
based on typical soccer actions and similar to the STFT to
test their understanding of the STFT.

Environmental characteristics: The test was performed
between 8:00 and 10:00 a.m. at a temperature between 18
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and 25 degrees Celsius on soccer fields with synthetic turf.
An official FIFA Golty® ball was used.

Inclusion criteria: Signed informed consent, completion
of both tests (pretest and postest) and having attended all
training sessions of the immediately preceding weekly cycle.

Exclusion criteria: Having consumed caffeine or any
other stimulant substance on that day, diagnosis of any
psychiatric or neurological problem, and physical injury or
discomfort at the time of the test.

46 players participated in the study (see Figure 1), seven
players did not meet the inclusion criteria, and 5 players
were excluded for having presented injury or physical
discomfort at the time of the test. Finally, in the analysis of
the information, the records of 34 players were taken into
account.

Ethical considerations: We refer to the ethical provisions
of the Declaration of Helsinki.

m frrsearordgpin=9

Excluded (n=7)

‘ Not meeting inclusion criteria (n=7)

FOLLOW UP

Lost to follow — up (presented
injuries or physical discomfort at
the time of the test (n=5)

!

ANALISYS

Analyzed (n = 34)

Excluded from analysis (n = 0)

Fig. 1. Flowchart: inclusion/exclusion criteria to obtain the sample

Test design to assess the groups

The Stroop Task Football Test (STFT) was used to assess
DMA, ET and TI with and without RAST-induced fatigue.
The test consists of 32 stimuli delivered by a screen (16 stim-
uli with red arrows and 16 stimuli with green arrows), where
red arrows correspond to passing and green arrows cor-
respond to driving. The arrows may or may not match the
quadrant (congruent trials vs. incongruent trials). The par-
ticipant must respond to the direction of the arrow and not
to the location, and must respond to the color of the arrow.
This allows two responses (type of action and direction of
movement) to be scored on each stimulus, for 64 possible
hits. The number of correct answers is divided by the time
the test lasts (ET), and the result is TI, a value that indicates
the cognitive motor performance of the soccer player in the
test (Calle-Jaramillo et al., 2023) (see Figure 2).

Performance of the STFT at the pretest and at the RAST-
induced postest. After completion of the RAST, participants
had a 15-second pause before starting the STFT (see Fig-
ure 3). The control group only performed the RAST at two
different times.
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Design to evaluate the group before RAST-induced fatigue
(pretest) and after RAST-induced fatigue (postest)

Fig. 2. Scoring of the Stroop Task Soccer Test (STFT). Evaluation
of trials with their respective stimuli and responses

STFT (Pretest)

STFT (Postest)

Fig. 3. Stroop Task Football Test (STFT) before (pretest) and after
(postest) the Running Anaerobic Sprint Test (RAST)

Finally, the STFT data (Calle-Jaramillo et al., 2023) (see
figure 3) were transcribed in IBM SPSS Statistical Software
version 23°. Likewise, the duration of the sprints (RAST)
was recorded using a manual stopwatch (CASIO - HS - 3V
- 1RDT, Dimensions H x W x D: 62.00mm, 63.50mm, and
17.00mm, Weight: 40.30g).

Results

To begin the description of the results, we proceeded to
evaluate the normality of the variables (DMA, ET and TI) by
comparing the data of the subjects intergroup (control group
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vs experimental group) and intragroup (pretest - postest)
from the Shapiro - Wilk test (see table 1). The results indicated
that in the pretest the DMA and ET variables of the control
group and the experimental group presented non-normal
distribution (p<0.05), but in the case of the TI variable,
both groups presented normal distribution (p>0.05). On the
other hand, in the post-test, the DMA variable in both the
control and experimental groups and the ET variable in the
control group presented non-normal distribution (p<0.05),
however, the TE variables in the experimental group and the
TI variable in the control and experimental groups presented
normal distribution (p>0.05) (see Table 1).

Table 1. Normality of variables

Shapiro-Wilk

Group
Statistic gl p

Control 0.861 18 0.013
Pretest DMA

Experimental 0.815 16 0.004

Control 0.889 18 0.037
Pretest ET

Experimental 0.886 16 0.049

Control 0.943 18 0.327
Pretest T1

Experimental 0.895 16 0.068

Control 0.850 18 0.008
Postest DMA

Experimental 0.791 16 0.002

Control 0.894 18 0.046
Postest ET

Experimental 0.973 16 0.882

Control 0.946 18 0.372
Postest T1

Experimental 0.968 16 0.810

Comparing each of the groups before the intervention
process, statistically significant differences were found between
the experimental group and the control group in the DMA and
ET variables; both in favor of the experimental group. In the
case of the DMA variable, the difference had a significance
lower than 0.05 and a large effect size (d=0.80), however, its
statistical power (1-p=0.60) was below the reference value
(0.80), i.e., there may be a type 2 error in 40% because there was
a rejection of the null hypothesis in this contrast (see Table 2).

In the case of the ET variable, the experimental group had
a median decimal time of 0.95 (RI=0.11) much lower with

respect to the control group (Md=1.20; IR=0.16), a difference
that was statistically significant with a very large effect size as
was its statistical power (p<0.01; d=2.16; 1-$=0.99); which
indicates that in the two variables described above it is not
possible to assume the groups as homogeneous, especially with
regard to the ET variable, in other words, the experimental
group was superior to the control group (see Table 2).

In relation to the TI variable, the comparison between
the two groups was made with the Student’s t-test, where, in
addition to normality, compliance with the homoscedasticity
assumption was verified (f=0.001; p=0.981), assuming
equality between variances. The comparison showed that
the experimental group (M=63.80; SD=8.60) presented a
higher rating than the control group (M=46.50; SD=8.14), a
difference that was statistically significant, with a very large
effect size and a probability of committing a type 2 error
almost null (p<0.01; d=2.13; 1-$=0.99); therefore, in the TI
variable, the groups were also non-equivalent before the
intervention process (see Table 3).

Subsequently, the two groups were compared after the
application of the independent variable (RAST-induced
fatigue), where the behavior of the dependent variable DMA
was similar and without statistically significant differences
(P>0.05).Inthe caseofthe ET variable, the statistical difference
between the experimental group (Md=1.10; IR=0.17) and the
control (Md=1.28; IR=0.19) was significant, with large effect
size as well as statistical power (P<0.01; d=1.27; 1-$=0.94);
therefore, in the DMA variable, the experimental group in
the postest ended up being equivalent to the control group.
However, the ET variable evaluated after fatigue had a better
performance in the experimental group, i.e., it was still better
than the control group (see Table 4).

Regarding the TI variable, the experimental group
presented a decrease in its score (M=54.37; SD=8.96),
however, this value was higher than that of the control
group (M=46.63; SD=6.09), a difference that was statistically
significant (p<0.01); d=1.07; 1-B=0.85); therefore, the
experimental group, as before the intervention, was better
than the control group (see Table 5).

In the comparison between pretest and postest of
the three dependent variables, there were no statistically
significant differences (see Table 6 and 7).

Comparing the results between the pretest and postest
of the experimental group, that is, after the fatigue induced
by the RAST, in the case of the DMA variable, no statistically

Table 2. Comparison between the experimental and control groups in the pretest of the DMA and ET variables

Variable Group Md IR UMW p d 1-8

Experimental (n=16) 62.00 5.00

DMA 74.00 0.015 0.80 0.60
Control (n=18) 58.00 8.00
Experimental (n=16) 0.95 0.11

ET 22.00 0.001 2.14 0.99
Control (n=18) 1.20 0.16

Table 3. Comparison between the experimental and control groups in the pretest of the TI variable

Variable Group M SD t P Mean differences IC,; d 1-p

Experimental (n=16) 63.80 8.60
TI -6.023  0.001 -17.305 -23.157 -11.453  2.13 0.99

Control (n=18) 46.50 8.14

gl=32
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Table 4. Comparison between the experimental and control groups in the post-test of the DMA and ET variables

Variable Group Md IR UMW P d 1-p
Experimental (n=16) 61.50 6
DMA Control (n=18) 61.00 10 120.00 0.403
Experimental (n=16) 1.10 0.17
ET Control (n=18) 128 0.19 51.50 0.001 1.27 0.94
Table 5. Comparison between the experimental and control groups in the post-test of the TI variable
Variable Group M SD t p  Mean differences 1C,; d 1-p
Experimental (n=16) 5437 896
TI -2.973 0.006 -7.737 -13.036  -2.436 1.07 0.85
Control (n=18) 46.63 6.09
gl=32
Table 6. Comparison between pretest and postest of the DMA and ET variables of the control group
Variable Valuation Md IR Z (Wilcoxon) p d 1-B
Pretest 58.00 8.00
DMA Postest 61.00 10.00 72 0.086
Pretest 1.20 0.16
ET Postest 1.28 0.19 087 0384
Table 7. Comparison between pretest and postest of the TI variable of the control group.
Variable  Valuation M SD t P  Mean differences IC,; d 1-
Pretest 46.50 8.14
TI Postest 46.63 6.09 -0.091 093 -0.1338 -3.2486 2.9808
gl=17
Table 8. Comparison between pretest and postest of DMA and ET variables of the experimental group
Variable Valuation Md IR Z (Wilcoxon) p d 1-
Pretest 62.00 5.00
DMA Postest 61.50 6.00 1230 0219
Pretest 0.95 0.11
ET Postest 1.1000 0.17 -3.182 0.001 1.38 1.00
Table 9. Comparison between pretest and postest of the TI variable of the experimental group
Variable Valuation M SD t P Mean differences 1C95 d 1-p
Pretest 63.80 8.60
IT 6.949 0.001 9.43467 6.5409 12.3283 1.16 0.99
Postest 54.37 8.96
gl=15

significant differences were found; while for the ET variable
there were statistically significant differences, with a large
effect size and a possibility of committing a type 2 error of
0%. (p<0.01; d =1.38; 1-p=1.00) (see Table 8).

In the TI variable, there was a statistically significant
difference, with large effect size and statistically high power
(p<0.01; d =1.16; 1-f=0.99) between the pretest (M=63.80;
SD=8.60) and postest (M=54.37; SD=8.96) (see Table 9).

Discussion

The aim of this research was to study the effect of RAST-
induced fatigue on performance in execution time (ET)
and decision making (DMA) in technical-tactical actions

in soccer in a laboratory situation, using the Stroop Task
Football Test (STFT) (Calle-Jaramillo et al., 2023) in young
soccer players at two different times: without fatigue (pretest)
and with RAST-induced fatigue (postest).

Previous studies such as the “Repeated Interval
Loughborough Soccer Passing Tests: An Ecologically Valid
Motor Task to Induce Mental Fatigue in Soccer” (Bian et
al., 2022), evaluated cognitive behavior in 15 young soccer
players (mean age 22.0, SD: 2.5 years) following mental
fatigue, showing negative effects on penalty time (+5.9 £4.9
vs. +5.4 +4.2 s, p = 0.748) and passing accuracy (-1.4 +1.5
vs.-1.0 £1.3, p= 0.465) in the Loughborough Soccer Passing
Tests (LSPT). Comparing the results of the previous research
with those found in this study, similarities are found in terms
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of time, since ET tends to increase in fatigue condition;
however, at the same time it differs, since the DMA in the
technical action of passing and driving was not affected by
the presence of fatigue.

Another study analyzed the effect of mental fatigue on
decision-makingin 20 male professional soccer players (mean
age 22.6 years, SD: 3.3), using the Stroop task (accuracy and
response time) to assess inhibitory control before and after
mental fatigue induced by the 15-minute Stroop task and
the 30-minute Stroop task, finding an increase in response
time during the Stroop task after the 30-minute Stroop task
condition (F(2,17) = 6.57, p = 0.03) compared to the 15-min
Stroop task and control conditions (Effects of mental fatigue
on passing decision-making performance in professional
soccer athletes) (Gantois et al., 2020). Thus, reaction time
was also affected by mental fatigue; results similar to those
reported in this study.

In addition, other research showed the impact of
mental fatigue on decision-making in soccer. Twelve male
soccer players (mean age 19.3 years, SD: 1.5) performed
a decision-making test preceded in a randomized order
by 30 min of Stroop task (mental fatigue) or 30 min of
magazine reading (control). Soccer-specific decision-
making performance was assessed through accuracy and
pass response time using edited video clips of professional
soccer matches. Decision-making accuracy was lower and
response time was longer after the Stroop task that generated
mental fatigue. Response accuracy was likely lower in
the mental fatigue condition (80.9 + 6.4%) compared to
the control condition (85.7 £ 4.9%; SD = -0.89 + 0.73).
Similarly, response time was probably slower in the mental
fatigue condition (768 + 134 ms) compared with the control
condition (685 + 156 ms; SD = 0.49 * 0.47). Comparing
the results of the previous research with those found in our
study, similarities are found regarding ET, since it tends to
increase TI in fatigue condition; however, at the same time
it differs, since decision making in the technical action of
passing and driving was not affected by the presence of
fatigue (Smith et al., 2016).

Similarly, a study by Frybort et al. (2016), showed
that physical load affected speed, but not decision-making
accuracy in 42 semi-professional male elite soccer players
(mean age 18.0 + SD: 0.9), evidencing that high-intensity
exercise negatively affected visuomotor response time
compared to moderate-intensity exercise due to physiological
fatigue. The results showed a mean effect (Z-test = 0.34)
and ANOVA (897.02 + 57.46 vs. 940.95 + 71.14; p = 0.002),
which are similar to those reported in this study, where TE
and not DMA changed due to the presence of fatigue, which
in this case was also physically induced.

Understanding that elite soccer has a multifactorial load
(psychological, physical, cognitive) that induces mental,
central and/or peripheral fatigue, it is necessary to evaluate
the technical tactical performance of the player when he
has all types of fatigue combined or when he has the types
of fatigue separately, so it is suggested for future research
to analyze the cognitive motor behavior according to the
type(s) of induced and non-induced fatigue at different
times of the season. Not isolating and not combining the
types of fatigue to evaluate the player’s performance is an
aspect to be taken into account for future research.

Conclusions

After the intervention (RAST-induced fatigue), the
experimental group showed a decrease in the figures of the
ET and TI variables, but not in the DMA variable, while
the control group remained stable in all variables. In other
words, decisional time and motor time, components of
the ET variable and essential for rapid decision-making,
increased in the postest.

Although the intervention in the experimental group
decreased performance in two of the three variables (ET and
TI), this was not lower than the figures of the control group,
however, the intervention shows that the soccer players are
susceptible to RAST-induced fatigue in the experimental

group.
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Running-Based Anaerobic Sprint Test on the Performance in Execution Time and Decision-Making in Technical-Tactical Actions in
Soccer (Passing and Driving) in a Laboratory Situation

BMJINB YTOMU, CNPUYMUHEHOI AHAEPOBHUM CMPUHT-TECTOM

HA OCHOBI BIT'Y, HA PE3YJIbTATUBHICTb 3A MOKA3HUKAMWU YACY
BUKOHAHHA TA NPUAHATTA PILWEHD NIA YAC TEXHIKO-TAKTUYHUX AIN
Yy ®YTBOJI (MEPEOQAYA TA BEAEHHA M’AYA) Y IABOPATOPHIV CUTYALLIT

T'inbepmo Auppec Kanne-Xapaminbo'4*“P, Enok Banentun Ioncanec-Ilamacio® ®P,
Anppec Poxac Xapaminpo®*®<P, Xoce Autonio Ifoncamec-Xypamo'45CP

"YuiBepcurer imeni ITabmo e Onasine
*AHTIOKIICBKUII YHIBEPCUTET

ABTOpPCHKMIT BKTAJ: A — Au3aitH gocmipkenHs; B — 36ip ganux; C — cratananis; D — migroroska pykormcy; E — 36ip komtis

Pegepar. Crarrs: 8 ., 9 Tabn., 3 puc., 27 mxeper.

Mera gocmifykeHHA. AHaepoOHMIT CIPUHT-TeCT Ha 0cHOBI 6iry (RAST) 6yB pospobieHuit 11 OL[iHKM aHaepOOHOI ITOTYX-
HOCTI Ta piBHIB yTOMM 32 JOIIOMOIO IIPOTOKOTY IIOBTOPHOTO CIIPMHTY. MeTO IIbOr0 ZOCTifKEeHHs Oy/I0 BUBYEHHS BIUIMBY
BTOMH, CIIpU4YMHeHoi TectoM RAST, Ha pe3ynbraTuBHICTD 3a MoKasHMKamu 4acy BukoHanHA (ET) i npuitaarTa pimens (DMA)
HiJ Yac TeXHiKO-TaKTUYHUX Aiit y GyT6osi B mabopaTopHiit curyaril.

Marepianu Ta MeTopu. KBasiekcrnepuMeHTanbHe, IOHTITIOHE TOPiBHANIbHE JOCTiPKEHHA 3 IIONIEePEHIM i IiJCyMKOBMM Tec-
TyBaHHAM. [IBi rpynu ¢yrbomicTiB (n = 34), mogineni Ha KOHTPOIbHY (n = 18) Ta ekcriepuMeHTaIbHY (n = 16), OLiHIOBaIN ABiYi
B /IBa pi3Hi MOMEHTH 4Yacy.

PesynpraTn. bepyun 1o yBaru p-sHaueHH:, po3Mip eeKTy Ta CTaTMCTUYHY IIOTY>KHICTh, CIIOCTePiraloTbcA BiMiHHOCTI 0 Ta
mics Tecty RAST y sminHux «3aranpumit ingexe» (TI) ta «yac Bukonannsa» (ET), a y 3MiHHIl «npuitHATTA piteHb» (DMA) - Hi.
3 mpyroro 60Ky, KOHTPO/IbHA IPyIIa 3a/MIIaacs CTabi/IbHOI 061ABa pasL.

BucnoBxku. Ilica BTpyJaHHA B eKCIepMMEHTANbHIl TPy crocTepiranocs sHmkeHHA 3HadeHb 3MiHHUX ET Ta TI, ame ne
3MiHHOI DMA, iHIMMM croBaMu, TOKa3HUKI Yacy IPUITHATTA pillleHH: Ta MOTOPHOTO 4acy, sKi € KomnoHeHTaMu 3MiHHOI ET Ta
€ iCTOTHO BaYX/IMBYIMM B MOMEHT IIBUJKOTO NPUIHATTA pillleHb, 3pOC/IN 33 pe3y/IbTaTaMI IifICyMKOBOT'O TeCTyBaHHS.

KirrouoBi cmoBa: BToMa, pe3y/IbTaTUBHICTD, Mi3HaHHA, TecT CTpyIia Ha BUK/TIOUEHH: HepeleBaHTHOI iHpopMaii, pyToot.
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