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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim: The purpose of the research is to study and comparatively 

evaluate the changes in HRV indicators in functional tests of 
various directions.

Methods: HRV was studied in 50 elite athletes (athletics, 
wrestling, judo, football) , at age 20-26 years old. The research 
was held in the scientific research laboratory of the Armenian 
State Institute of Physical Culture and Sport using the hardware 
- software complex "Varikard 2.5.1, Iskim – 6.2. The studies 
were carried out in the morning, in the preparatory phase of 
the training process, at rest and during functional testing. In  
orthotest HRV was  recorded at rest 5 min supine followed by 
5 min standing. 20 minutes later, a treadmill test was carried 
out on Treadmill Proteus LTD_7560 with a gradually increasing 
load (1 km/h per minute) until exhaustion. The duration of  test 
was 13-15 minutes,  HRV recorded after test 5 min supine. 
HRV  time indicators -  HR(b/m), MxDMn(ms), SI (un)  and  
frequency (spectral) indicators - TP (ms2), HF (ms2), LF (ms2), 
VLF(ms2) are analyzed. 

Results and conclusion: The degree and direction of changes 
in HRV indicators are connected with the different type of stress 
factors, their intensity and duration. The HRV time indicators 
in both tests change unidirectionally: sympathetic activation 
causes an increase in heart rate, a decrease in the variation range  
MxDMn and an increase in the stress index SI, with the greatest 
degree of shifts in the treadmill test. The spectral indicators of 
HRV in both tests vary in different directions. In orthotest, the 
vasomotor center is activated, expressed by an increase in LF 
wave amplitude against the background of a decrease in the HF 
wave, but without a significant reaction from the total power 
of the TP spectrum and the humoral-metabolic component 
VLF. With the treadmill test, there is an energy-deficient 
state, expressed by a sharp decrease in TP wave amplitude 
and all spectral indicators reflecting the activity of individual  
management levels of heart rhythm control. 

The picture of correlation links emphasizes the balanced 
functioning of the autonomic nervous system at rest, increased 
sympathetic activity and regulation centralization in orthotest, 
as well as an imbalance of autonomic regulation in treadmill 
test.

Key words. Heart rate variability, autonomic regulation, 
functional testing, athletes.
Introduction.

Assessment of the autonomic mechanisms of heart rate 
regulation is one of the intensively studied problems in sports 
physiology and medicine [1,2], since the state of the adaptive 
and reserve capacity of the athletes' body is associated with the 
degree of tension and functioning level of regulatory systems 

[3-7]. The heart rate variability (HRV) is an integral indicator of 
the body's homeostasis and reflects autonomic regulation of the 
body and balance of the autonomic nervous system (ANS) [2,8]. 

Currently, HRV assessment is the most informative method of 
rapid control of the functional state of the athlete's body [9-11]. 
This method is many times superior to heart rate monitoring, 
traditionally used to monitor exercise in sports. HRV studies 
have shown that various individual features of the autonomic 
regulation of the circulatory system are revealed at the same 
heart rate (HR) in athletes [12], and HR is not an indicator 
that fully characterizes the effect of physical activity on the 
functional state of the body [13]. A characteristic feature of this 
method is its non-specificity in relation to nosological forms of 
pathology and high sensitivity to a wide range of influences. 
The cardiovascular system (CVS) reacts to the slightest changes 
in the needs of organs, providing them with sufficient blood 
supply and is a universal indicator of the adaptive activity of the 
whole organism [14].

Functional testing is an important part of HRV research, as 
it allows to determine the adaptive reserves of the CVS. In 
this regard, the study and assessment of the functional state 
of athlete's body and  cardiovascular autonomic regulation 
are always relevant, because they help to identify the level of 
functional fitness of athletes, which is one of the important 
determinants of training adaptations of athletes [8,15]. 

The value of  HRV indicators obtained as a result of functional 
testing are often assessed by researchers in different ways [16-
18], since they depend on the position of the body,  the direction 
of the study, the form, intensity, and duration of influence of 
stress factors. 

At the same time, qualitative and quantitative characteristics 
are given, but no clear idea is created about the degree of 
tension in the functioning of regulatory systems, the expense of 
functional reserves and the range of response to various stress 
factors.

Purpose of the research is to study and comparatively evaluate 
the changes in HRV indicators in functional tests of various 
directions.
Material and methods.

The sample consisted of 50 elite athletes from different 
disciplines (athletics, wrestling, judo, football). The mean age 
was 22.6 years (range 20–27). The research was held in the 
scientific research laboratory of the Armenian State Institute 
of Physical Culture and Sport using the hardware - software 
complex "Varikard 2.5.1, Iskim – 6.2. for cardiointervalogram 
processing and HRV analysis.  A prerequisite for the correct 
assessment of HRV indicators and the state of autonomic 
balance  at rest is the presence of a sinus rhythm.
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The studies were carried out in the morning, in the preparatory 
phase of the training process, at rest and during functional 
testing, including orthotest and maximum treadmill test until 
exhaustion. All athletes gave their written consent to participate 
in the study.

Orthotest was carried out in accordance with the standard 
scenario (HRV recorded at rest during 5 min supine followed 
by 5 min standing). 20 minutes later a treadmill test was carried 
out on Treadmill Proteus LTD_7560 with a gradually increasing 
load (1 km/h per minute) "to the point of failure". The duration 
of the test was within 13-15 minutes, HRV was recorded after 
test during 5 min supine.

The following indicators  are analyzed:  time indicators 
-  HR(b/m), MxDMn(ms), SI (un) and   frequency (spectral ) 
indicators - TP (ms2), HF (ms2), LF (ms2), VLF(ms2). 

MxDMn, variation range, reflects the degree of dispersion of 
cardio intervals in the studied dynamic series. This indicator 
corresponds to the TINN,  adopted in Europe and  USA.

SI, stress index, reflects the degree of tension of regulatory 
systems, the activity of the mechanisms of sympathetic 
regulation and the state of the central circuit of regulation.

TP, the total power of spectrum, reflects the total activity of 
neurohumoral influences on the HR .

HF, respiratory wave, is the high-frequency component of the 
spectrum, reflects the level of  parasympathetic influences on 
the HR.

LF, the low-frequency component of the spectrum, reflects the 
level of  vasomotor  center activity. 

VLF, the very low-frequency component of spectrum, reflects 
the level of activity of the sympathetic link of the regulation, 
characterizing the influence of suprasegmental higher autonomic 
centers on the cardiovascular subcortical center.

The mentioned autonomic  indexes indicate the level of 
activity of autonomic  regulatory systems. 

Statistical data analysis was performed using the PYTHON 
2022 software program. We used Student’s t-test and selected 
p-value as a criterion of significance. Regarding correlation   
checking, we used Pearson correlation.
Results and Discussion.

Тo obtain reliable information about the state of regulatory 
systems, we carried out a study of  autonomic  balance at 
rest and  autonomic  reactivity during functional testing. In 
order to test the capabilities of the HRV method in assessing 
the  autonomic  reactivity of athletes, along with the generally 
accepted orthotest, a maximum stress test on a treadmill was 
used. At the same time, we were interested in the question of the 
direction and degree of shifts in HRV indicators that occur in the 
response to various functional tests. 

As can be seen from Table 1 the HRV indicators obtained at 
rest reflect the picture of the autonomic balance between the 
sympathetic and parasympathetic arms of the ANS. HR value 
corresponds to the average level of heart rate in athletes. The 
magnitude of MxDMn and SI indicators are  also  in the range of 
optimal levels [15]. The stress index adequately reflects the total 
effect of cardiac regulation, which follows from its formula (SI 
= AMo/2Mo x MxDMn). The Mo and AMo indicators reflect 
the activity of the sympathoadrenal system, and the MxDMn 

indicator reflects the level of parasympathetic regulation. Thus, 
the degree of tension of regulatory systems is revealed.

As can be seen from Table 1 and Figure 1, during the tests,  
there is a natural increase in the HR  and SI index, most expressed 
in the treadmill test. It should be noted that small changes in 
heart rate hide a different degree of tension of cardio regulatory 
systems, since HRV is associated not only with the tonic 
influence of the nervous system, but also with the inclusion of 
suprasegmental structures. Variations of the SI value  in various 
states are significantly nonlinear. With increasing stress levels 
this indicator begins to increase on an ever-increasing scale, 
reflecting the degree of predominance of the activity of central 
regulatory mechanisms over autonomous ones. 

Figure 1. Time indicators of HRV at rest, in Orthotest and  Treadmill 
test in athletes.

It is interesting to note that due to the predominance of 
sympathetic activity, the magnitude of the variation range 
MxDMn almost does not change during the orthotest, but 
significantly decreases in the treadmill test. The increase in 
sympathetic regulation during a heavy stress is revealed by the 
stabilization of the rhythm, a decrease in the dispersion of the 
duration of cardio intervals and an increase in the number of the 
same type intervals.

Figure 2. Spectral indicators of HRV at rest, in Orthotest and Treadmill 
test in athletes.

Figure 2 shows the data of the spectral analysis of HRV, which 
gives quantitative assessment of periodic processes in the heart 
rhythm. Using the mathematical convert Fourier (Fast Fourier 
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Transform), it becomes possible to study the wave structure of 
the HRV in the form of the total power of the TP spectrum with 
its components: HF, LF and VLF waves. The wave frequency of 
the rhythm reflects the influence of the central and autonomous 
regulation circuits on the sinus node.

The total power of the TP spectrum in the physiological sense 
is a reserve of adaptive energy, and its components reflect the 
activity of separate  levels of heart rhythm control and can be 
distributed differently. This mainly concerns HF and LF waves. 
As mentioned above, the respiratory component HF reflects 
the level of parasympathetic influences on the heart rate and 
the activity of the "autonomous" regulation circuit [3,19], 
the LF wave reflects mainly sympathetic influences, but the 
parasympathetic tone also affects its formation [19].

Usually, the HF wave amplitude is more than LF. According 
to our data, the predominance of LF over HF is visible, which 
indicates some tension of the sympathetic arm of the  ANS in 
our sample of athletes. However, the actual values of HF and 
LF, as well as all spectral indicators, are within normal limits. 
The VLF wave reflects the influence of the psycho-emotional 
and functional state of the cerebral cortex and its significance 
is associated not with sympathetic catecholamines, but with the 
activity of the renin-angiotensin-aldosterone system (RAAS) 
[20].

As it follows from Figure 2, in orthotest there is no visible 
change in the spectral parameters TP and VLF and there is an 
expressive decrease in the respiratory wave HF.

At the same time, a small unreliable increase in the LF wave 
with an increase in its predominance over HF is noted. These 
changes indicate a clear decrease in parasympathetic activity 
against the background of some increase in sympathetic activity 
and activation of the vasomotor vascular center.

It is noteworthy, that in the maximum stress test, there is 
a significant reliable decrease in the values of all spectral 
indicators. A decrease in the amplitude of the TP wave represents 
a progressive increase in sympathetic activity, an increase in the 
centralization of heart rate control, and a decrease in the reserve 
of adaptive energy. The predominance of the LF wave over HF 
remains.

The analysis of changes in the size of the VLF wave during 
functional testing shows a significant decrease in its amplitude 
during the treadmill test, which is associated with the 
predominance of central control mechanisms and developing 
energy shortage. However, it is noteworthy that the amplitude of 
the VLF wave prevails over the HF wave, which was observed 
neither at rest nor in orthotest. The observed changes, indicate 

that in case of treadmill test  increased VLF share in the reduced 
total spectrum , in our opinion, reflects the participation of 
the humoral-metabolic system in regulating the adaptation to 
prevent complete energy shortage. VLF waves, reflecting the 
influence of supra-segmental higher autonomic centers, are a 
sensitive indicator of the control of energy-metabolic processes.

The degree and direction of changes in HRV indicators 
during functional tests are connected with the various types 
of stress factors.  The transition from a supine position to a 
standing position in orthotest is not a noticeable burden for 
a healthy person, however, it has a mobilizing effect since 
there is an autonomic support for changing the body position 
and maintaining a new position. The transition to a standing 
position causes a gravitational rearrangement of blood. It 
leads to a change in the vascular tone of the lower and upper 
parts of the body and to the activation of the vasomotor center, 
which performs a specific function of controlling vascular tone, 
receiving information both from the periphery and from higher 
levels of control.

At the same time, as we see, the activity of the sympathetic arm 
of the ANS  increases, which is expressed by different degrees 
of increase  in HR, SI, LF and a decrease in HF.

In other words, adaptation to orthostasis is achieved by 
increasing the sympathetic and decreasing the parasympathetic 
components  and with internal shifts of the HF and LF spectral 
components, but without a significant reaction from the 
overall power of the TP spectrum and the humoral-metabolic 
component VLF.

During the period of intense physical activity in the maximum 
stress test on  treadmill, a considerable mobilization of energy 
resources, cardiovascular, respiratory, and other systems occur. 
In this situation, homeostatic indicators can deviate greatly 
from their  rest level, as if carrying out a process opposite to 
maintaining homeostatic balance, but necessary for carrying 
out activities in an extreme state. At the same time, as we see,  
autonomic  reactions are expressed by a distinct increase in 
sympathetic regulation, the mobilizing effect of which is shown 
by the stabilization of the rhythm, a decrease in the variation 
range of cardiac intervals, a sharp increase in the amount of the 
stress index. A sharp decrease in the amplitude of the TP wave, 
which shows the reserve of adaptive energy, reflects an energy-
deficient state. This is evidenced by the unidirectional decrease 
in the amplitude of all spectral indicators.

For a more thorough comparative assessment of the results 
obtained, we conducted a correlation analysis between various 
HRV indicators at rest, in orthotest and treadmill tests. Analysis 

Indicators HR b/m MxDMn ms SI un TP ms2 HF ms2 LF ms2 VLF ms2
Rest 64,30  ±  1,2 311,89 ± 15,3 100,52 ± 17,7 3589,89 ± 352,3 1274,13 ± 152,9 1328,78 ± 185,7 451,97 ± 32,8
Orto 82,68 ± 1,8** 301,68 ± 23,0 159,96 ± 23,4* 3550,54 ± 516,8 669,94 ± 137,1** 1664,07 ± 203,5 447,83 ± 32,8
Reliability between Rest and Orto

Treadmill 92,30 ± 1,5*** 103,01 ± 6,4*** 1263,32 ± 
279,6*** 317,61 ± 38*** 57,37 ± 10,6*** 111,49 ± 14,8*** 74,65 ± 10,6***

Reliability between Rest and Treadmill

Table 1. Average HRV indicators at rest, in Orthotest and Treadmill Test  in athletes.

Note.  *-reliability(р<0,05);  **- reliability (р<0,01);  ***- reliability (р<0,001)
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of the results showed that at rest (Figure 3) a considerable positive 
and reliable correlations were found between a number of HRV 
indicators. The highest level of positive correlation is observed 
between the time indicator MxDMn and the spectral indicators 
TP (r = 0,85; р<0,01), HF (r =0,84; р<0,01), as well as between 
the spectral indicators TP and HF (r =0,87; р<0,01), which 
reflects the predominance of parasympathetic regulation at rest.  
The correlation between MxDMn and spectral indicators LF (r 
=0,59; р<0,01), VLF (r =0,61; р<0,01), as well as between Tp 
and LF  (r =0.75; р<0,01), VLF (r =0.51; р<0,01) is expressed to 
a less degree. On the same level, there is a negative correlation 
between SI and MxDMn (r =-0,65; р<0,01), SI and TP (r =-0,51, 
р<0,01). The level of correlation between HRV indicators shows 
how balanced the functioning of the autonomic nervous system 
is between its two arms— sympathetic and parasympathetic. 

Figure 3. Correlation analysis (heatmap) between HRV indicators at rest.

The picture of correlation links in orthotest and treadmill test  
is of  great interest (Figures 4 and 5). In orthotest, the degree 
of correlation links increases between MxDMn and spectral 
indicators LF (r = 0,85; р<0,01), VLF (r = 0,7; р<0,01), 
reflecting sympathetic activation. Though the physiological 
meaning of MxDMn is associated with the activity of the 
parasympathetic arm of the ANS [15,21], however, it is closely 
related to the state of the regulatory systems of the organism. 
Any functional changes in the body are immediately reflected 
primarily in the value of MxDMn. It reflects the total effect 
of heart rate regulation by the ANS, which is confirmed by 
the data of correlation analysis in orthotest. The relation also 
increases between the SI stress index, which characterizes the 
activity of sympathetic regulation mechanisms and the state 
of the central regulation circuit, and the LF indicator  (at rest 
r = -0.35; р<0,05; in orthotest r = - 0,49, p<0,01), as well as 
between SI and VLF (at rest r = -0.45; р<0,01, in orthotest r 
= - 0,71; р<0,01), intraspectral connections increase too. All the 
observed changes indicate in favor of strengthening sympathetic 
activity and centralization of regulation.

In treadmill test, the degree of correlation between MxDMn 
and spectral indicators LF, VLF increases approximately to 
the same extent as in orthotest, however, the correlation links 
between MxDMn and HF (at rest r =0,84; р<0,01;  in treadmill 
test r = 0,65; р<0,01), MxDMn and SI (at rest r = -0,65; р<0,01; 
in treadmill test r = -0,55; р<0,01) decreases noticeably, and 

the correlation links between SI and HF almost disappears (at 
rest t= -0,45; р<0,01; in treadmill test r = -0.08; р<0,01), which 
reflects the complete dominance of the centralization of control 
process and the disbalance of autonomic regulation. There is 
also a difference between intraspectral links. The correlation 
link between HF and TP (at rest r = 0,87; р<0,01; in treadmill 
test r = 0.69; р<0,01) visibly reduces, and the link between TP 
and VLF  (at rest r = 0,51; р<0,01 in treadmill test r = 0,84; 
р<0,01 )  significantly increases, which once again emphasizes 
the high degree of activation of central regulatory mechanisms 
due to the activity of the RAAS system.

Figure 4. Correlation analysis (heatmap)  between HRV indicators in 
Orthotest.

Figure 5. Correlation analysis (heatmap) between HRV indicators  in 
Treadmill test.

Conclusion.
In stressful situations, there is a regular decrease in regulatory 

and adaptive capabilities, an increase in the intensity of all 
organs and systems functioning. At the same time, the degree of 
changes is related to the form, intensity, and duration of stress 
factors.

As shown by a comparative assessment of HRV indicators, 
activation of the sympathetic arm of the ANS during tests is 
revealed, firstly, as a non-specific unidirectional mobilizing 
reaction to various stressors, which is expressed in changes in 
time indicators. This is an increase in heart rate, a decrease in the 
variation range of MxDMn and an increase in the stress index 
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SI with the greatest degree of shifts in treadmill test. Secondly, 
sympathetic activation is revealed by a specific multidirectional 
reaction, expressed in changes in spectral indicators, which is 
related to the peculiarity of the factors causing stress reactions.

During orthotest, in response to a change in body position, the 
vasomotor center is activated, which is expressed by an increase 
in the amplitude of the LF wave against the background of a 
decrease in the HF respiratory wave. And with the treadmill 
test, in response to strenuous physical activity until exhaustion, 
an energy-deficient state arises, which is expressed by a sharp 
decrease in the amplitude of all spectral HRV indicators 
reflecting  alarm response to stress. The above-mentioned 
changes reflect the physiological meaning of spectral analysis, 
which is to assess the activity of individual  management levels 
of heart rhythm control.

HRV has a significant potential for assessing the role of 
autonomic mechanisms of heart rate regulation in athletes. 
Further longitudinal studies are necessary to determine the 
sensitivity and predictive value of HRV in various functional tests.
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РЕЗЮМЕ

Целью  исследования является изучение  и сравнительная 
оценка изменений  показателей ВСР при  функциональных 
пробах различной направленности. 

Методы. Произведено изучение  ВСР у  50 
высококвалифицированных спортсменов (athletics, 
wrestling, judo, football) 20–26 лет.  Исследование проведено в 
научно-исследовательской лаборатории Государственного 
института  физической культуры и спорта Армении 
с  помощью аппаратно – программного  комплекса 
«Варикард 2.5.1, Иским – 6.2 . Исследования проводились 
утром в подготовительном периоде подготовки в покое и 
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при фунциональном тестировании.При ортопробе   ВСР 
регистрировалась  в течение 5 минут  лежа и 5 минут стоя). 
Через 20 мин выполнялся тредмилтест на Treadmill Proteus 
LTD_7560 со ступенчато-возрастающей нагрузкой (по 1 км/ч 
в минуту)  «до отказа». Длительность нагрузки  в пределах   
13-15 мин.  ВСР    регистрировалась  в течение 5 минут 
после теста в положении лежа. Были проанализированы  
временные     показатели ВСР:  HR(уд/мин),  MxDMn(мс2), 
SI (мс2),  а также спектральные показатели ВСР:  TP (мс2), 
HF (мс2), LF (мс2), VLF( мс2). 

Результаты и заключение. Степень и направленность 
изменений показателей ВСР  при  проведенных 
функциональных пробах связаны с различной природой 
стрессорных факторов, их интенсивностью и длительностью 
воздействия. Временные показатели ВСР  в обоих тестах 
изменяются однонаправленно:  симпатическая активация 
вызывает учащение ЧСС,  уменьшение  вариационного 
размаха MxDMn  и увеличение стресс-индекса  SI,  с 

наибольшей степенью сдвигов при тредмилтесте.
Спектральные показатели ВСР  в обоих тестах изменяются 
разонаправленно. При ортопробе активизируется 
вазомоторный центр, что выражается ростом амплитуды 
волны LF на фоне снижения дыхательной волны HF,  но 
без существенной реакции со стороны общей мощности 
спектра  TP и  гуморально-метаболической составляющей 
VLF . При тредмилтесте  возникает энергодефицитное 
состояние, выражающееся резким снижением амплитуды   
волны  TP и  всех спектральных показателей, отражающих  
активность  различных уровней управления ритмом сердца.

Картина корреляционных взаимосвязей подчеркивает  
сбалансированность работы вегетативной нервной 
системы в покое, усиление симпатической активности 
и централизации регуляции при ортотесте , а также   
дисбаланс вегетативной регуляции при тредмилтесте.

Ключевые слова: вариабельность сердечного ритма, 
вегетативная регуляция, функциональное тестирование, 
спортсмены
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