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Abstract. The purpose is providing rationale for the distance duration (15 km) of the
All-Russian physical culture and sports training program “Ready for Labor and Defense”
hiking trip among young men (6™ stage).

The participants in this experiment were students (n=16) aged 18-21. The following
physiological methods were used: heart-rate monitoring, measurement of blood
pressure and subsequent determination of cardiac output, recording and interpretation of
electrocardiograms according to the method of professor A. Zavyalov, as well as mental
state determination by means of the “Well-being, energies, mood” method.

Physical efficiency dynamics of teenagers by key indicators within the research at all key-
points does not reflect significant functional changes in the body that would let us state
the accumulation of great fatigue (ECG=14+2.38, WAM index was 5.2 at the beginning
and 4.9 at the end, heart-rate =97 BPM).

The main indicators of the dynamic analysis of the functional state of participants within
the hiking trips allows us to conclude that a distance of 15 km is optimal for teenage boys.
However, variable conditions are possible for in the form of an increase in distance to 18
km, final recommendations require additional research.

Keywords: hiking trip, functional state, functional index, physical activity, tiredness,
students, optional tests, GTO program.
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Cubupckuii pedepanvrulil yHUsepcumem
Poccuiickaa @edepayus, Kpacnoapck

AnnHoTtaunus. Llenb paboTsl — 000CHOBaHNE MPOIOIDKUTENLHOCTH AUCTAHINH (15 kM) u1st
TypHUCTCKOTO TIoxoa Beepoccuiickoro pu3KynbTypHO-CHOPTUBHOTO KOMILIeKca « 0TOB
K Tpyay U 000poHe» A1 10HomIEeH (6 CTyneHb). B KOHCTaTHPYIOIEeM SKCIIEPUMEHTE MPHHSIIH
ydactue cTyjeHTs (n=16) B Bo3pacte 18-21 roga. beutn UCHOIp30BaHBI CIEAYIOIINE
(U3NOTIOTHUECKUE METOBI: N3MEPEHUE YAaCTOTHI CEPACUHBIX COKpAIEHUH, H3MEpeHue
apTEepPUANEHOTO JIABJICHUS C MOCIEAYIOIINM ONPEAEICHUEM CUCTOIMYECKOTO M MHHYTHOTO
00BbeMa KPOBH, PErHCTpaLus ICKTPOKapANOTPaMMBI U €€ paciIn(poBKa IO METOAMKE
mpocgeccopa A. M. 3aBbsAIOBa, a TAKXKe ONMPEIEICHNE TICUX03MOIIMOHAIBHOTO COCTOSHUS
o meTojuke «CaMO4yBCTBHE, aKTUBHOCTh, HACTpOCeHHUEY». [luHamuka puszndeckoi
paboTOCHOCOOHOCTH FOHOIIICH IO OCHOBHBIM MTOKA3aTENSIM IPOBEICHHOTO MCCIICIOBAHMS
BO BCEX KOHTPOJBHBIX TOUKAX HE OTPa)kaeT 3HAYMMBIX (PyHKIIMOHAIBHBIX H3MECHCHUN
B OpraHM3Me, KOTOPbIE ITO3BOIMIN OB KOHCTATUPOBATh HAKOILUICHHUE OOJBIIION0 YTOMIICHHUS
(OKT=1442,38 6amnos, nokazaresns CAH cocraBui 5,2 B Haualie qucTaniyy u 4,9 — B KOHIIE,
UCCcp=97 ya./muH). AHaIN3 IMHAMHUKH OCHOBHBIX ITOKa3aTesel (PyHKIIMOHATIBLHOTO
COCTOSIHMS YYaCTHUKOB TYPUCTCKOTO TIOXO/A ITO3BOMIIII 3aKITIOUUTh, YTO AUCTAHIMSA B 15 kM
SIBTISIETCS] ONITUMAJIBHOM IS F0HOIIeH. OTHAKO BO3MOXKHbI BApUATUBHbIC YCIOBHSI B BUJE
YBEIMYICHUS IPOAOKUTEIBHOCTH JUCTAHINH 10 18 kM. OKOHUaTeIbHbIE PEKOMEHAAINN
TPeOYIOT HOTIOJHUTEIbHBIX HCCIICTOBAHHH.

KiroueBble cy1oBa: TypUCTCKUIN MOXOJ, (PYHKIIMOHATLHOE COCTOSTHHE, (PYHKIIMOHATLHBIC
rmokazarenu, Gu3ndeckas Harpy3ka, yTOMIICHUE, CTYJASHTBI, UCIIBITAHUSI TT0 BEIOODY,
xoMmiwieke «['TOy.

Hayunas cniertnanpHOCTh: 13.00.04 — Teopust 1 MeTonuka (GU3MIECKOrO BOCITUTAHUS,
CIIOPTHBHOM TPESHUPOBKH, 03I0POBUTEIHHON U aJalTUBHONW (PU3NYECKOM KYJIBTYPHI.

Introduction
to the research problem

The All-Russian physical culture and sports
training program «Ready for Labor and Defense»
is a set of physical exercises aimed at evaluation

of the population’s readiness for labor and de-
fense activities, as well as assessing the level of
physical fitness, comprehensive and harmonious
development of the individual and their physical
health.
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Citizens of Russia, on the principles of vol-
untariness, are offered to perform from 4 to 9
types of physical tests, designed to assess the
level of basic physical qualities development
(speed, strength, stamina, flexibility, etc.). The
standards of performing the GTO sports training
program control exercises complex are divided
into 11 age groups (from 6 to 70 years old and
older). The age group considered in the research
(6™ group) corresponds to the age group of 18-29
years.

Most of the tests of the GTO sports train-
ing program are characterized by the fulfillment
of a motor action as a kind of sports discipline
in a limited space (gym, pool, shooting range,
stadium) with a small amount of time. A hiking
trip, as a test of applied orientation, is a com-
plex test that includes overcoming the walking
distance and demonstrating the possession of
special tourist knowledge, skills and abilities.
In this regard, the system of organizing and
conducting the «hiking trip» test requires a
thorough scientific and methodological jus-
tification.

Conceptological foundations of the re-
search (theoretical framework): the system
of organizing and carrying out the All-Russian
physical culture and sports program «Ready for
work and defense» tests in modern conditions
(Lubysheva, Roubaix, 2019; Uvarov, 2017); nor-
mative base of students’ physical fitness (Matyu-
nina, 2015); characteristic of a hiking trip as
a test of the GTO sports program (Ginzhul,
Kravchuk, 2018; Nikolaev et al., 2019; Nikolaev
et al., 2020).

Statement of the problem. One of the prob-
lematic components of the «hiking trip» test is
the pedestrian crossing distance length. At all
stages of the GTO sports program, the length of
the walking distance and the content of tourist
skills were determined collectively by experts
in the field of sports tourism. We are not aware
of scientific experimental research in this area,
which indicates the relevance of the scientific
research organization within the walking distance
duration for students. This opinion is confirmed
by the statements of many authoritative experts
who consider it necessary to conduct research on
the scientific substantiation of the hiking trip as
well as the content of tourist skills and abilities

for various stages of the GTO program (Uvarov,
2017; Lubysheva, Roubaix, 2019; Nikolaev, 2019;
Nikolaev, 2020).

Currently, in the regulations for the 6
age group of the GTO program, the fulfillment
of the type of tourism tests is formulated as
follows: «A hiking trip with a test of tourist
skills with a length of at least 15 km (number
of points)». There are no other conditions for
tourist readiness, and only in the «Methodolog-
ical Recommendations for the Test Standards
Organization and Implementation of the All-
Russian Physical Culture and Sports Complex
«Ready for Labor and Defense» (GTO)» (Ap-
proved by the Ministry of Sports of the Rus-
sian Federation on 01.02.2018) some conditions
for the type of travel distances are indicated:
«Compliance with the standards is carried out,
as a rule, in the natural environment (if avail-
able, it is recommended to use the system of
national and regional ecotourism trails); the
nature of the route (trails, dirt roads, off-road,
etc.), the presence and weight of a backpack
are not regulated».

Purpose: Duration evaluation of a hiking
trip as a kind of test within the All-Russian phys-
ical culture and sports training program «Ready
for Labor and Defense» among teenagers of the
6" age group.

Methods

The study was carried out in the form of
an ascertaining experiment by Siberian Federal
University Physical Culture Department. The
study involved 1-3-year students (16 male stu-
dents) of the main medical group. The students
participating in the experimental hike were en-
gaged in physical culture in the main educational
department 2 times a week and neither had any
special physical and technical readiness, nor
were engaged in sports sections.

The distance of the hiking trip in accor-
dance with the requirements of the GTO complex
was 15 km; the nature of the terrain is medium-
rugged, in a wooded part, mainly along earthen
paths; movement speed — 5 km per hour; route
type — circular, start and finish in one place; the
weight of personal equipment was calculated for
participation in a one-day hiking trip (backpack
not less than 5 kg).
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To control the functional state of the
participants, the following parameters were
used: heart rate (HR), blood pressure (BP),
changes in the electrocardiogram (ECG),
psychoemotional state «Well-being, activity,
mood» (WAM).

In recent years, methods for assessing the
state of health and functional readiness based
on the heart rhythm analysis have become wide-
spread (Isaev, 2017).

One of the organs of the human body that
limits physical performance is the heart. The
most efficient, objective and accessible meth-
od for controlling the degree of myocardial fa-
tigue in those engaged in physical exercises is
the method of ECG registration, developed by
A.1. Zavyalov.

The developed system of pedagogical con-
trol over the state of human fatigue based on
changes in the ECG curve that occurs immedi-
ately at the time of exposure to physical activity
includes 8 degrees of tiredness — 1) no tired-
ness; 2) slight tiredness; 3) moderate tiredness;
4) acute tiredness; 5) fatigue; 6) overfatigue;
7) pre-pathology; 8) overstrain. Each degree
of tiredness corresponds to the intensity of the
functioning of metabolism in the myocardium
and reflects the body’s response to the value,
intensity of the impact of physical exercise (Za-
vyalov, 1984).

The recording of participants’ functional
state indicators while overcoming the distance
was carried out according to the following algo-
rithm: 1) measurement of the initial functional
indicators at the beginning of the hiking trip;
2) measurement of indicators every 3 km of
the distance (one circle) after passing 3, 6, 9,
12 and 15 kilometers (there was no rest during

the measurement of indicators, since no more
than 1.5 minutes were allotted for this type of
activity).

Discussion

In Fig. 1, on the basis of ECG data, the dy-
namics of students’ tiredness is presented in the
process of a 15 km hiking trip.

Before the start of the hiking trip, control
myocardium functional state measurements
were carried out, which made it possible to ob-
tain initial data and ascertain the possibility of
students’ participation in the experiment. The
resting points were 1.9 + 0.6 points.

Thus, we can observe that the youngsters’
tiredness degree control (Fig. 1) shows a sig-
nificant increase in points relative to the rest
at the first measurement point — 3 km. In addi-
tion, the fulfillment of the entire motor action
«hiking trip» in a given zone of physical load
intensity corresponds to the criterion of absence
of tiredness (see Table 1), since the value of phys-
ical activity points does not exceed 18. Figure
1 demonstrates that male teenagers have good
working capacity.

Determination of the differences’ reliability
in the tiredness degree indicators (Table 1) of
male teenagers at the beginning (1.9 + 0.6) and
the end (14 + 2.38) of the hiking trip allowed us
to reflect a significant and reliable difference at
P <0.001.

Thus, according to the teenagers’ tiredness
dynamics chart during the hiking trip (Fig. 1),
it is clear that the tiredness degree at points of
the distance of 3 km, 6 km, 9 km, 12 and 15 km
does not have any significant differences. And,
therefore, for male teenagers the distance covered
is adequate and acceptable physical activity.
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Fig. 1. Male teenagers tiredness dynamics in the process of a hiking trip (15 km)
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Table 1. Male teenagers tiredness degree comparison during the hik-
ing trip at the beginning and at the end

Youngsters
Parameters
Before After
HSR 14
m 2.38
T 4925
P P <0.001

Simultaneously with the study of physical
tiredness (by means of the ECG control method),
the change in the psychoemotional state was
determined by the «WAM» method (Well-being,
activity and mood). As noted by the authors of
the methodology (Barkanova, 2009) the standard
for assessing health, activity and mood lies in
the range of 5-5.5 points.

It should be noted that when analyzing the
functional state, not only the values of its indi-
vidual indicators are important, but also their
ratio and interrelation. In particular, the WAM
assessments of a person at rest are usually ap-
proximately equal, and as tiredness increases,
the ratio between them changes due to a relative
decrease in well-being and activity compared
to mood.

The analysis of the hiking trip partici-
pant’s psychoemotional state is presented in
Fig. 2. The chart of changes in the assessment
of well-being, activity and mood shows that
before the start of the hiking trip, youngsters
have the result of well-being according to the
WAM method in the standard range of 5.4. At
the control point 3 km, there is an increase in
the indicators of the psychoemotional state of
the participants in the pedagogical experiment.

The value of the assessment of well-being, ac-
tivity and mood is 5.8 points. Most likely, such
a reaction of the body of the hiking trip par-
ticipants is due to the working capacity of all
functional systems and shows the sufficiency
of the intensity and volume of physical activity.
However, at the control points 6 km, 9 km, 12
km and 15 km, there is a gradual decrease in
these indicators, and by the end of the hike, the
average WAM score among youngsters is 4.9
points. It is important to note that the distance
of 15 km is suitable for controlling the tourist
readiness of young men, since their subjective
assessment of well-being remained within the
normal range.

The correlation between ECG indicators
and WAM indicators is direct (an increase in
points in the assessment of physical tiredness
is associated with a deterioration in the WAM
indicators), however, the tightness (strength) of
the connection according to the Chaddock scale
is assessed as insufficient.

The change in blood pressure among the
participants of the hiking trip (Fig. 3) shows that
the physical activity provided by the conditions
of the pedagogical experiment is appropriate for
organizing the test. There are no fluctuations in

6
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4

before the 3 km 6 km 9 km 12 km 15 km
hike

Fig. 2. Indicators of the psychoemotional state of young men during
the hiking trip performance (in points)
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Fig. 3. Blood pressure indicators changes
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Fig. 4. Participants’ heart rate growth dynamics during the hiking trip

the dynamics of the blood pressure indicators of
young men (Fig. 4), which confirms the legiti-
macy of choosing the distance of at least 15 km
for male teenagers of the 6 age group.

Heart rate is the most important physiolog-
ical indicator of the functional state of the body
and the proportionality of the body’s response
to the proposed physical activity. It is consid-
ered that pulse fluctuations under the influence
of average physical activity are identical to the
standard 130—150 BPM at rest values of 60—80
BPM (for untrained people).

Thus, the rate of heart rate increase when
performing physical activities corresponds to
an increase by almost 2 times. Fig. 4 shows the
heart rate growth dynamics among hiking trip
participants. It is clear that no sufficient increase
in heart rate is observed. Therefore, the boys at
the 15 km control point demonstrated the high-
est heart rate values and an increase of 6 %.
However, the change in heart rate does not have
significant differences from the values at the
beginning of the hiking trip.

Conclusion

The analysis of the participants’ functional
state dynamics in the hiking trip — changes in the
heart rate, blood pressure, the degree of tired-
ness according to the ECG control method, the
level of the psychoemotional state of the WAM
allowed us to conclude that the distance of 15
km, recommended as the main one for testing
at the choice testing of tourist skills «within the
GTO sports training programy, is optimal for
male teenagers of the 6™ age group. Therefore,
overcoming the distance of 15 km, the body of
the participants does not accumulate physical
and psychological tiredness, which could affect
the performance of the main task of the test — the
demonstration of 3—7 tourist skills, depending
on the degree. However, the results obtained
indicate the possibility of introducing variable
conditions in the form of increasing the dura-
tion of the tourist distance to 18 km. The final
recommendations on the optimal duration of
the hiking trip will be made after a simulation
experiment and additional research.
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