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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Physical activity is such an essential socio-
biological element, which provides a balance between the body
and the external environment and contributes to the improvement
of metabolic process regulation mechanisms. However, the
abuse of physical activity often leads to unwanted changes in
the basic physiological processes in the athletes' organism, due
to the impact of a variety of reasons. The state of the organism's
regulatory systems and the provision of the necessary adaptation
of the organism to physical activity are crucial in assessing
the athlete's physical fitness. It is known that during physical
exertion, the functional state of the organism is determined
by a reaction limiting the efficiency of the cardiovascular and
respiratory systems. It was revealed that with long-term physical
activity restriction, blood circulation regulatory mechanisms, as
well as synocardial reflexes, are disrupted.

Approach: This research is devoted to the study of students'
organism adaptive capabilities depending on the central or
autonomous type of vegetative regulation. Registration and
analysis of ECG of students by the method of variational heart
rate monitoring were carried out. With the help of a special
program, the students' heart rate integral indicators were
analyzed. All studies were carried out twice: before physical
exertion and immediately after physical exertion.

Purpose: In this study, we aimed to explore the adaptive
capabilities of students bodies depending on the central or
autonomous type of autonomic regulation.

Results: Three types of response to physical activity have
been identified: optimal, paradoxical, and atypical. In all types
of reactions, a certain level and direction of intensity of the
processes of regulation of the athletes' organism is expressed.
The study of the distinctive features of vegetative regulation
makes it possible to assess athletes' organism functional state
better and determine violations of their adaptive capabilities.

Conclusion: According to the research results, based on the
primary signs of the athletes' organism adaptive capabilities
and the corresponding reaction, it is possible to determine the
optimal dose of physical exertion for athletes.

Key words. Vegetative regulation, registration and ECG
analysis, physical exertion, adaptive reaction, integral indicators,
heart rate.

Introduction.

Currently, the problem of preserving and strengthening health,
as well as preventing various types of diseases, has received
important social significance in the society [1-6]. Physical
activity is such an important socio-biological element that
provides a balance between the organism and the external
environment and contributes to the improvement of metabolic
process regulation mechanisms.

© GMN

Due to the impact of various reasons, the abuse of physical
activity often leads to unwanted changes in the basic
physiological processes in the athletes' organism. The state
of the organism's regulatory systems and the provision of the
necessary adaptation of the organism to physical activity are
crucial in assessing the athlete's physical fitness, early revealing
the state of overloading, and controlling the process of fitness
[71.

At the same time, efficient motor activities and physical
exercises are not only means of active recreation, but they
also enhance the functional and adaptive capabilities of the
organism. An individual approach to determine the level of
physical activity is also important. The workload that does not
correspond to the capabilities of the body leaves a negative
impact on the musculoskeletal, cardiovascular, respiratory, and
neuropsychiatric systems. However, an objective assessment
of the organism's functional capabilities and the performance
measurement at various stages of sports training attracted
the attention of many researchers [7-10]. It is known that
during physical exertion, the functional state of the organism
is determined by a reaction limiting the efficiency of the
cardiovascular and respiratory systems. It was revealed that
with long-term physical activity restriction, blood circulation
regulatory mechanisms, as well as synocardial reflexes, are
disrupted [8,11-13].

This research is devoted to the students' organism adaptive
capability study depending on the central or autonomous type
of vegetative regulation. In this regard, students' organism
autonomous balance and autonomous reactivity were studied.

Three types of response to physical activity have been
identified: optimal, paradoxical, and atypical. In all types
of reactions, a certain level and direction of intensity of the
processes of regulation of the athletes' organism is expressed.
The study of the distinctive features of vegetative regulation
makes it possible to assess athletes' organism functional state
better and determine violations of their adaptive capabilities.

Materials and Methods.

The purpose of this research was to study the adaptive
capabilities of the athletes' organisms depending on vegetative
regulation type. 20 male students from the 2™ to the 4 courses
of the Armenian State Institute of Physical Culture and Sport at
the age of 17-20 (ASIPCS) were examined. All the studies were
carried out twice: before the physical exertion (physiological
norm), and immediately after the physical exertion (20 squats).
An electrocardiogram (ECG) was registered according to the
second standard guide to study the features of cardiac activity
regulation. ECG analysis and registration were carried out by the
method of variation heart rate monitoring. They used a software
complex specially developed at the Institute of Physiology of
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the National Academy of Sciences of the RA, which includes a
portable cardiograph «Bio-Arm 001", a personal computer and
an automated program for recording and analyzing the ECG,
which provides analyses of more than 30 heart rate indicators.

The students were divided into 4 groups, according to the
classification of vegetative regulation types by N.I. Shlyk
[14,15] (Table 1).

Table 1. Types of vegetative regulation according to N.I. Shiyk.

I type II type III type IV type
Central regulation Autonomic regulation
Moderate Expressed Moderate Expressed
Dominance Dominance Dominance Dominance
SI>100 ms? SI>100 ms? S1<100 ms? SI<70 ms?
VLF>240 ms*> VLF<240 ms* VLF>240 ms* VLF>240 ms?

As a result, the distribution of students according to the
abovementioned indicators was unequal, so groups 1 and 4
included 4 students each, group 2 had 7 students, and group 3
had 5 students. Surveys of students in each group were carried
out in several repetitions, to obtain reliable results, the average
indicators of which are shown in Tables 2 and 3.

In each experimental situation, 5S-minute ECG intervals were
analyzed. The study and analysis of the ECG were carried
out according to the instructions of the European Association
of Cardiology and the North American Association of
Electrophysiology and Cardiorhythmology based on heart rate
variability (HRV).

The study of heart rate variability indicators has diagnostic and
prophylactic, preventive significance in various pathological
situations. The HRV indicator accounting method can be used
to assess healthy people and athletes’ fitness, as well as to carry
out various medical and biological studies.

Considering the psychophysiological importance of HRV
indicators, it becomes possible to estimate the physiological
"significance" of various types of activities. Using the program,
the following histographic (Mo, AMo, AX), integral (IN, IVR,
VPR, PAPR) and spectral (HF, LF, VLF, TP, LF/HF) heart rate

indicators were analyzed:

* Mo-mode, the most common value of cardio-intervals.

* AMo - mode amplitude, the number of cardio-intervals
corresponding to the mode significance in % of the total sample
size.

* AX - variation range, the difference between the maximum
and minimum significance of cardio-intervals.

« tension index of regulating system (IN=AMO /2AXxMO0),
which reflects the degree of tension of compensatory
mechanisms.

« vegetative balance indicator (IVR=AMO0/AX), reflecting the
relationship of the sympathetic and parasympathetic links of the
ANS.

+ vegetative rhythm indicator (VPR=1/ MO0xAX), which
allows to judge the vegetative balance from the point of view
of assessing the activity of the autonomous regulation circuit.

* Indicator of the validity of regulatory processes (PAPR =
AM 0 /M 0), reflecting the relationship between the activity of
the sympathetic part of the vegetative nervous system and the
leading level of activity of the sinus node.

Spectral parameters of heart rate variability were also studied:

* HF (ms?, %) - is the power of the range of high frequencies
(0.15-0.4 Hz) associated with the act of breathing and reflecting
the level of functioning of the parasympathetic nervous system
in the process of the heart rate regulation.

e LF (ms% %) - is the power of the spectrum in the low-
frequency range (0.04-0.15 Hz) associated with the blood
pressure system and primarily expressing the degree of
activation of the sympathetic link in the regulation of heart
rhythm (although it has a mixed -sympathetic—parasympathetic
origin).

* VLF (ms?, %) - is the power of the spectrum in the range of
very low frequencies (0.003-0.04 Hz), reflecting the influence
of higher vegetative centers on subcortical centers of the
cardiovascular system. This indicator can be used as a reliable
marker to assess the relationship between the autonomous
humoral-metabolic ~ (hypothalamic-pituitary) and central
ergotropic (cortical) levels of blood circulation regulation.

Table 2. Changes in indicators of vegetative balance of I and II group students in terms of physical exertion.

I Group 1I Group

. At rest . . . .
Indicators After physical exertion At rest After physical exertion
M, 0.68+0.02 0.56+0.02%** 0.51+0.02 0.56+0.02%**
AM 54.76+4.21 70.70£5.31%** 55.26+3.28 68.70+4.81**
AX 0.30+0.02 0.170.02%* 0.28+0.02 0.17+0.02**
Ve 7.87£0.13 6.09+0.40%** 7.48+0.16 6.86+0.61%**
IN 141.21£13.57 244.92+75.31** 128.39+11.69 287.63+£14.96**
IVR 5.59+0.48 12.8442.21*** 4.78+0.48 9.78+1.91%**
PAPR 80.99+6.47 126.50+8.01 *** 74.25+5.78 118.96+7.78%**
VPR 193.21£15.56 288.40+77.14** 158.96+£14.78 368.29+45.84**
TP 1774.01+£93.90 780.40+22.01*** 1549.01+£69.90 690.47+18.01***
HF 34.20+3.67 29.15+5.69 46.20+2.78 34.58+2.69
LF 46.85+1.81 58.15+2.34** 39.59+2.01 42.15+1.94%*
VLF 269.25+19.69 188.75+11.58 209.10£13.76 198.75+£12.07
LF/HF 1.63+0.21 2.08+0.55%* 1.64+0.17 3.08+0.45%*

Note: Significance of differences in groups *-p<0.05, **-p<0.01, ***-p<0.001
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* TP (ms?) - is the total power of the spectrum, which
characterizes the degree of heart rate variability. Activation
of the parasympathetic link increases the TP significance, but
in the case of an increase in the influence of the sympathetic
nervous system, the reverse result is observed.

« LF/HF - is the indicator of vegetative relationships,
conditionally characterizing the percentage contribution of
sympathetic and parasympathetic influences on the mechanisms
of heart rhythm autonomous regulation (an indicator of
sympathetic-parasympathetic balance).

The obtained data were statistically processed through the
"Biostat" program according to the Student's t-criterion (M+m).

Results.

The results of the studies showed that changes in most
indicators were optimal in group 1 (Table 2).

As it can be seen from Table 2, students of the first group had a
reliable increase in the parameters characterizing the activity of
the sympathetic link regulating the heart rhythm after physical
exertion. Indicators of IN and AMO increased by 73.44% and
29.01%, correspondingly. The latter was followed by a marked
decrease in the activity of the parasympathetic (AX) and
humoral (MO) mechanisms regulating heart rhythm by 43.4%
(p<0.001) and 12%, correspondingly.

There was a considerable increase in the indicator IN in group
II, more than 2 times (by 124.02%), and AMO — by 24.32%. The
value of the indicator MO had hardly changed, while AX had
decreased by 39.28% (Table 2).

The significance of analogous indicators underwent the
following changes in group III: IN and AMO increased,
correspondingly, by 43.48% and 2.25%. M0 and AX decreased,
correspondingly by 12,5% and 48,0%.

Changes in LF and VLF indicators had controversial
characteristics (Table 3).

As it can be seen from Table 3, there was a decrease in the
indicators characterizing the activity of the parasympathetic
link regulating the heart rhythm after physical exertion in group
IV. The indicators of AX and MO decreased by 17.39% and
45.28%, correspondingly. Indicators of IN and AMO increased
by 48.06% and 32.03%, correspondingly.

Discussion.

According to the research results, the applied physical
exertion makes it possible to analyze the functional resources of
vegetative regulation.

Using the concept of the two-heart rate control circuit model,
N.I. Shlyk identifies four groups of autonomous regulation: two
with central control circuit dominance and two with autonomous
control circuit dominance (with moderate and clear dominance
in each case) [14,15] (Table 1).

These regulation groups correspond to the classification
adopted on the basis of the IN amount: types of sympathotonia,
normotonia and vagotonia. At the same time, the type of
normotonics is studied in two variants — sympatho-normotonic
(group I) and vago-normotonic (group III). This classification is
based not on the sympathetic and parasympathetic parts of the
autonomic nervous system, but on the mechanisms of central
and autonomous regulation of autonomic functions [10].

Thus, the participation of various links in the process of
autonomic regulation is emphasized by Shlyk as a single
mechanism of regulation, which is a systematic approach to a
complex mechanism for analysing heart rate variability data.
Such an approach provides important information about the
assessment of the functional and adaptive capabilities of the
athlete's organism, and also allows to identify the primary signs
of their impairments [15].

The analysis of heart rate variability indicators reflecting the
vegetative balance of the organism allowed the classification of
athletes according to vegetative regulation type: athletes with
central regulation were assigned to groups I and II, and with
autonomous regulation - to groups III and IV.

In terms of physical exertion (20 squats), the study of
vegetative reactivity revealed a number of changes signifying
students’ organisms regulatory adaptive capability level.

Vegetative balance among the students of the first group was
expressed by moderate tension of the regulatory system of the
organism, at the same time, against the backdrop of decreasing
the autonomous regulation circuit activity, the dominance of the
central regulation of the heart rate was observed. The observed
changes indicate a high activity of sympathetic mechanisms of

Table 3. Changes in indicators of vegetative balance of Il and 1Vgroup students in conditions of physical exertion.

111 Group 1V Group
Indicators At rest After physical exertion At rest After physical exertion
M, 0.72+0.03 0.63+0.02 0.53+0.01 0.29+0.01
AM, 75.50+3.21 77.20+4.02 66.502.98 87.80+1.97
AX 0.25+0.01 0.13£0.02 0.23£0.01 0.19+0.01
Ve 7.81+0.16 6.49+0.61* 8.5140.16 6.94+0.61*
IN 96.52+2.16 138.49+1.98** 66.52+1.97 98.49+3.89**
IVR 6.27+0.09 8.09+1.02%* 7.78+0.05 9.09+0.09**
PAPR 129.80+4.59 225.0245.39%** 150.37+5.78 217.02+7.60%*
VPR 258.17+11.29 392.52+10.98%* 258.17+7.58 392.5246.78**
TP 1124.01+61.45 989.28+37.01*** 1347.01+51.45 989.28+27.01**
HF 44.1842.59 29.78+1.89 54.18+3.59 36.78+2.89
LF 40.19+1.84 49.81+1.54%** 42.89+1.84 37.81+1.54
VLF 298.00+11.76 220.75+9.47 258.0011.76 220.75+9.47
LF/HF 2.44+0.57 2.880.35%* 2.44+0.57 2.88+0.35

Note: Significance of differences in groups *-p<0.05, **-p<0.01, ***-p<0.001
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heart rate regulation after physical work and a decrease in the
activity of the parasympathetic and humoral links. This is also
evidenced by a significant decrease in the coefficient of variability
of cardiointervals (V,) by 22.62% (p<0.001) (Table 2).

Vegetative balance of the II group student organism reflects
the state of autonomic malfunction with the dominance of
sympathetic regulation of the heart rate and an abrupt increase
in the activity of central regulation compared to autonomous
(Table 2). Paradoxical reaction is observed after physical
exertion - a decline in the functional state of regulatory systems.

Studies of some authors also indicate that during physical
exertion, wrestlers and athletes have a significant shift in
sympathetic-parasympathetic balance towards sympathicotonia,
due to the multidirectional dynamics of changes in the power of
vasomotor waves LF [16].

Vegetative balance of the III group student organism
corresponded to the optimal state of regulatory systems with
moderate dominance of parasympathetic activity (Table 3).
Nevertheless, 3 types of reactions were revealed after physical
exertion. 55% of athletes showed an optimal response, 20% -
paradoxical, and 25% of athletes - only an increase in LF and
VLF significance.

In group IV, tension of vegetative balance with a clear
dominance of the parasympathetic nervous system was observed.
However, the reaction of the students' organism to physical
activity was optimal with a fairly high activity of regulatory
systems with autonomous regulation circuit dominance (Table
3).

In our opinion, vegetative balance, and a similar case of
vegetative regulation of athletes, reflects a high level of fitness.
It should be noted that when the autonomous control circuit
dominates, less effort is spent to maintain the optimal functional
level than when the central regulation circuit dominates.

As it can be seen from the data of 4 presented groups in Table
3, physical activity contributes to a decrease in the overall range
of heart rate regulation mechanism activity (TR) by 26.56%,
which reflects the influence of the autonomic nervous system
on heart rate. The latter was accompanied by a simultaneous
decrease in all components of the range (VLF, LF, HF).

The disadvantages and limitations of our research include the
following aspects:

* Despite the fact that we used a special software package
for ECG registration and analysis providing analysis of more
than 30 heart rate indicators, we limited ourselves to only some
indicators.

* When choosing the students for the research, their belonging
to a particular sport was not taken into account.

* For some students, for various reasons, it was not always
possible to register indicators twice: in the norm and after
physical activity.

* To obtain reliable statistical data, it was necessary to extend
the scheduled research time due to the implementation of
several repetitions.

Conclusion.

From the data we obtained it follows that the picture of
vegetative balance without studying vegetative reactivity cannot
provide complete information about the state of regulatory

57

systems. When studying autonomous reactivity, both optimal
and paradoxical reactions were discovered with indicators
corresponding to those described in the works of N.I. Shlyk and
M.G Agadzhanyan et al. [17].

Against the background of optimal changes among some
students, an increase in LF and VLF was observed.

The optimal reaction of the students of the III group to physical
exertion indicates a normal level of fitness; the paradoxical
reaction reflects a sharp predominance of central regulation and
indicates overload and overexertion.

The increase in the amplitude of slow waves (LF and VLF)
reflects the tension of the vasomotor and ergotropic regulation
centers. VLF is closely related to psychoemotional and
functional stress. Such reactions reflect changes in individual
parts of the regulation process, and they are commonly called
atypical.
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Pesrome

AxTyasnHocTb. DH3nueckas aKTUBHOCTH SIBIISETCS TaKHM
BaXHBIM COLHMANBEHO-OMONOTHYECKHM (PAKTOPOM, KOTOPBIH
obecrieunBaeT paBHOBECHE MEXKIY OPraHW3MOM W BHEIIHEH
Cpenoil M CrocoOCTBYET YCOBEpPIICHCTBOBAHHIO MEXaHU3MOB
PETyJISIUY IPOLecCOB MeTaboIn3Ma.

Opnako, 37mOynoTpeOieHne (U3NIECKOH HArpy3Kod dacTo
NPUBOMUT K  HEKETATSIBHBIM  M3MEHEHHSM  OCHOBHBIX
(M3HMOJIOTMYECKUX TPOLECCOB B OpPraHU3ME CIIOPTCMEHOB,

oOycnoBienble BuusgHHEM psaga  (akropoB. CocrosHue
pPETYIUPYIOIIMX ~ CHUCTEM  OpraHum3sMa H  o0ecredeHHe
HEOOXOAMMOW  amanTaldd OpraHM3Ma K  (HU3HYeCcKOn

AKTUBHOCTH ABJIAIOTCA OTNIPEACIIAIONINMH B OLICHKE CI)PISPI“I@CKOI\/'I
TIOATOTOBJIEHHOCTH CIIOPTCMEHA.
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W3BecTHO, 4TO NpH HU3HYIECKOH HArpy3ke (yHKIHOHAIBHOE
COCTOSIHHE OpraHusma 00YCIIOBIICHO peaxiuen,
orpaHuuuBaroleld paboTOCIIOCOOHOCTh CEPIIEUHO-COCY IUCTOM
U JbIXaTedbHON cucTeM. BBISBIEHO, UTO MpHU UINTEIBHOM
OrpaHMYCHUH  (PU3MYECKOW  aKTUBHOCTH  HapyIIAloTCs
pEryJISATOPHBIE MEXaHU3MBl KpPOBOOOpAIIEHHs, a TaKxKe
CHHOKapIualIbHbIE PE(IICKCHI.

Hesablo nccrenoBaHus ABISETCA U3YyUCHHME aJalTALlMOHHBIX
BO3MOXKHOCTEH OpraHusMa CTYAE€HTOB B 3aBHCUMOCTH OT
LEHTPAJIBHOTO MM ABTOHOMHOIO THUIIA BETETaTUBHOIO
perynupoBanus. OCYyLIECTBISUIUCh PETHCTPAllMs U aHAIN3
OKI' CcTyAaeHTOB MmO METOAY BapUAaIlMOHHON IyIbCOMETPHH.
IIpy momomu cHenuanbHON MNPOrpaMMBbl aHAIU3UPOBAIHUCH
HHTETpajbHblE IOKAa3aTeIH CEpJEYHOr0 pPHUTMA CTYAEHTOB.
Bce nccnenoBanust ObUTH MPOBEICHBI JBAXKABL: 10 PU3NIECKON
Harpy3KH 1 cpasy 1ocie GU3NIecKoil Harpy3KH.

PesysabTaTrel W 3akiaw4yeHHe. BeiBieHsl Tpu  THma
pearupoBaHusi Ha (U3MYECKYI0 HArpy3Ky: ONTHMAJbHBIH,
napajoKcanbHbIM U aTUNNYHBIA. Bo Bcex Tumax pearupoBaHus
BBIPAXKAETCSl ONpEAEICHHAs CTENeHb U HANpPaBICHHOCThb

HaIMps>KCHHOCTU IMpO1ECCOB peryiasaunu Oopranusma
CIIOPTCMCHOB. I/ICCHeﬂOBaHI/Ie OTJINYUTCIbHBIX TMPHU3HAKOB
BEreTaTHBHOM peryiasannn MO3BOJIACT  JIy4dllC OLCHUTH

(YHKIIMOHATBHOE COCTOSIHME OpraHu3Ma CIIOPTCMEHOB U
ONpeAeIUTh HapyLIeHNs UX aJalTallMOHHBIX BO3MOXKHOCTEH.

Ilo pesympTaTaM HUCCIEAOBaHMS, HCXOAS W3 TEPBUYHBIX
NPU3HAKOB  AJANTAallMOHHBIX  BO3MOXHOCTEH  OpraHu3mMa
CIIOPTCMEHOB U TPOSBICHHOM COOTBETCTBYIOLICH peaxiuen,
MOYKHO OITPEAEIHUTh ONITUMAIIBHYIO 103y (PM3MUYECKOH Harpy3Kn
CIIOPTCMEHOB.

KiroueBnie ciioBa

BereratuBHas perynsamus; peructpanus u anamu3 OKIT;
(u3nyecKas Harpy3Ka; aganTalMoOHHas PEaKIVs, HHTET paIbHbIC
IoKa3aTemy; pUTM cepAaLa
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