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Research relevance

Currently, the assessment of heart
rate variability (HRV) is the most informative
method of operative control of the functional
state of the athlete's body [3,4], which is
many times superior to pulsometry, tra-
ditionally used to control loads in sports [10].

Since the heart rate reflects the
fundamental relationships in the functioning
of not only the cardio-vascular system, but
also the organism as a whole, the HRV is a
reflection of the vegetative regulation of the
organism, which indicates the status of body
homeostasis.

A prerequisite for the correct
assessment of HRV indicators and the state
of vegetative balance at rest is the presence
of sinus rhythm. HRV studies have shown
that athletes with the same heart rate reveal

different individual features of the vegetative

regulation of the circulatory system [1],
indicating a different level of the functional
state and functional fitness of the athlete.
Only balanced vegetative regulation allows
maximum use of functional and reserve
capabilities. Therefore, the neurohumoral
mechanisms of heart rhythm regulation are
currently one of the most actively studied
problems in sports physiology and medicine.
Regulatory systems under the influence of
systematic optimal physical activity are able
to improve and expand the adaptive-reserve
capabilities of the body. Excessive loads lead
to failures in the control system and the
transition from a favorable type of vegetative
regulation to a disregulatory one [2,10].

A number of authors by studying HRV
of athletes, have come to the conclusion
about the features of HRV in each type of
sport [6], others believe that the direction of
the training process matters [9], others are
based on the features of the types of
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autonomic regulation of blood circulation
[10].
The aim of the research.

Based on the foregoing, we set a
goal - to study and evaluate the features of
HRV in athletes of different disciplines,
according to the type of autonomic regu-

lation

Research methods and orga-
nization.

We investigated 105 athletes of

different disciplines at age 17-27 years in the
research laboratory of the Armenian State
Institute of Physical Culture and Sport, using
the hardware-software complex "Varicard
2.5.1, Iskim - 6.2". The studies were carried

out at rest, in the morning, in the prepa-

The distribution of athletes into
groups was carried out according to the
following sports: athletics (sprint, jumping),
freestyle wrestling, classic wrestling, judo,
football - and by 4 types of autonomic regu-
lation according to N.I. Schlick classification
[10]. The following HRV indicators were
analyzed: HR (b/m) - heart rate, MxDMn
(ms) — range of cardio intervals, S| (un) -
stress index, TP (ms2) - total power of the
HRYV spectrum, HF (ms2) - respiratory waves
of the spectrum, LF (ms2) - vasomotor waves
of the spectrum and VLF (ms2) - low-
frequency waves of the spectrum.

The results of the study.

Table 1 shows the average HRV

arithmetic data in athletes of different

ratory phase of the training process. sports.
Table 1
HRY ARITHMETIC DATA IN ATHLETES
idicators
HR MxDMn SI TP HF LF VLF
sports b/m ms un ms2 ms2 ms2 ms2
athletics 73.233 252,194 | 382,877 | 3175,97 | 1166.013 | 1324.544 331.91
+3.20 +29.54 +185.49 | +725.38 1241.94 +472.23 +53.30
freestyle 73,55 292,14 217,15 3415,5 1017,92 1338,42 638,69
wrestling 12,72 +30,81 176,81 644,88 +159,87 +314,35 +151,26
classic 66,15 331,85 124,13 4341,17 1621,42 1263,08 578,33
wrestling 1,31 121,88 124,84 591,20 1271,64 +182,51 193,75
judo 64,58 352,04 73,67 4336,00 1838,75 1170,59 478,23
12,36 +39,05 116,39 1924,19 +478,98 1209,40 159,35
football 56,43 389,04 61,21 4659,39 1517,45 1597,14 683,44
11.66 +38.77 113.12 1600.23 1219.20 1269.72 +100.91
average 69,75 306,25 159.0 3752,25 1389,75 1239 488,75
data +2.32 +26.81 126.48 1+650.21 1252.34 +200.35 +69.86
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When observing the indicators in
each group of athletes, a very large spread
in the values of numbers in each sport was
revealed and the differences between them
were not statistically significant.. In such a
case, the value of the arithmetic mean
cannot adequately reflect the state of
autonomic regulation in the entire group of
athletes in every sport.

As shown in Table 1, there are a
number of discrepancies between the values
of the the

representatives of different sports. Thus,

same indicators between
athletes (sprinters, jumpers) and freestyle
wrestlers have an equivalent values of the
total spectrum TP and respiratory wave HF

(lower than the representatives of
other sports), but LF vawe has the average
value. At the same time, with the same heart
rate, athletes and freestyle wrestlers have
different values of Sl and especially VLF.
Classic wrestlers, judokas and football
players have higher TP and HF values than
athletes and freestyle wrestlers. The VLF
values in freestyle wrestlers and football
players are about the same and are the
highest in magnitude.

As can be seen from the data
in the HRV
indicators between the representatives of

obtained, the differences

different sports do not provide a basis for a

clear assessment of the specifics of

vegetative regulation of the heart rhythm
characteristic of each sport. This s
evidenced by the data of a number of
authors. According to A.P. Zhuzhgov, the
study of HRV in athletes aged 18-21 years in
different disciplines allowed to identify four
groups of subjects with different ratios of
autonomic regulation of heart rhythm.
the

regardless of sports [7]. Specific changes in

Moreover, third group prevails,
the autonomic balance, that occur as a result
of adaptation to the physical activity depend
on the predominant type of vegetative
regulation, physical fitness and level of
sports qualification and does not depend on
the type of sport [10].

When considering the HRV indicators
presented in Table 1, it can be seen that
athletes have the highest stress index Sl, the
smallest range of cardio intervals MxDMn,
the smallest value of the total TP potential
and VLF waves, as well as the predominance
of LF waves over HF.

Based on the mathematical and
physiological significance of the noted HRV
indicators, as well as the classification of
regulatory types by N.I. Schlick, it can be
concluded that all these data speak in favor
of the dominance of sympathetic regulation
over the parasympathetic, as the S| value
indicates the degree of control centralization
over the heart activity. The MxDMn and TP
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values with all spectrum indicators (HF, LF, moderate dominance of the central
and VLF) correspond to the level of regulation loop.
Table 2
QUANTITY OF ATHLETES ACCORDING TO THE TYPES
OF VEGETATIVE REGULATION
. Freestyle Classic wrestling
Athletics . Judo Football
wrestling
:::jz::sy of 19 21 31 12 22
Type 1 2 5 3 0
Type 2 8 5 1
Type 3 8 9 14 4 12
Type 4 1 2 8 4 8

After dividing the athletes into 4
groups according to the types of vegetative
regulation, we identified the number of
athletes in each group. As shown in Table 2,
half of the athletes (10 people) have central
regulation, mostly expressed in 8, and the
other half have autonomic regulation (9
people), mostly moderate in 8 Con-
sequently, speed-strength athletes have two
regulatory loops.

Freestyle wrestling representatives
also have two loops of regulation: half of
them have central regulation, the other half
have autonomic regulation.

The data of classic wrestling repre-
sentatives testify to the transition of HRV to
autonomic regulation. Observing the types
of regulation in this group, it turned out that

1/3 of the athletes have a central regulation,

and 2/3 of the athletes have an autonomic
regulation.

For judokas and football players, all
the data is in favor of the autonomic
regulation.

When distributing the athletes in
types of vegetative regulation, it is seen that
autonomic regulation (types 3 and 4) was
more or less prevalent among football
players, judokas and classic wrestlers, while
the central and autonomic regulation types
were distributed almost equally among
freestyle wrestlers and athletes. At the same
time, the third type of autonomic regulation
prevailed among athletes, regardless of the
type of sport.

If we compare the above-mentioned
sports in terms of the direction of the
training process, it is very different for

football players and wrestlers, but according
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to our HRV, football players, judokas and

classic wrestlers were dominated by
autonomic regulation. It is supposed that the
central regulation loop dominates among
athletes engaged in fast-power sports, and
the autonomic regulation loop dominates
among endurance athletes, but, as rightly
pointed out E.V. Zemtsovski [8], endurance
training is practiced by many athletes in
their

parameters of vegetative regulation of the

acyclic  physical activity, and
cardiovascular system often do not differ
much from the parameters of endurance
athletes. Naturally, the direction of the
training process has a significant impact on
all systems of the athlete's body, especially
on the structural and functional organization
in the

adaptation process [9], however, there is an

of the systems that dominate

inconsistency in the assessment of vegetative
functions. M.G. Aghajanyan's research [5]
has shown that different directions of the
training process cause certain structural and
functional changes in athletes heart with the
formation of different geometric models of
the heart, however, the severity of electrical
manifestations of myocardial hypertrophy
does not depend on the type of sport activity.

Based on the obtained data, it
becomes obvious that certain differences of
HRV indicators between sports are due to
the predominance of different types of
regulation, rather than sports, and it is more

expedient to assess the functional condition
of athletes by types of regulation and not by
sport. At the same time, it is important to
take into account the training period of the
athletes, as HRV scores change during the
annual training cycle.

Conclusion

The analysis of the obtained data
HRV

indicators between the representatives of

showed that the differences in
different sports do not provide a basis for a
clear assessment of the specificity of the
vegetative regulation of heart rhythm
inherent in each sport.

The distribution of athletes into 4
groups according to the types of regulation
showed that football players, judokas and
classic wrestlers to some extent prevail in the
autonomous regulation (types 3 and 4);
among freestyle wrestlers and athletes the
central and autonomic regulation types were
distributed almost equally. At the same time,
the athletes were dominated by the 3rd type
of autonomic regulation, regardless of kind
of sport.

Based on the data obtained, it can be
concluded that some differences in HRV
rates between sports are due to the pre-
dominance of different types of regulation
rather than kind of sport, and it is more
appropriate to assess the functional status of

athletes by type of regulation.
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Cwjwuwnwup phaghywlwu Yniwnnipwih b uynpwnp

whwnwlwu huunhunnun, Gplwu, Lwjwunwt

uueneughr

Unwugpwjhu pwnbp: Upwh nhpdp  thnhnfuwlwunyejniu, dwpqualbp,
ytgbivmwuinphy Ywpgwynpdw npwbin:

Chunwgnunipjut tywuwl: UWluwwnwuph tywuwlu £ nwunduwuppl b
quwhwuwnb| upinh nhpdh thnthnfuwwunyewi wnwuduwhwwynyeniuubpp wwpptip
dwpqudlbph dwpghlyubph dnn' hwodh wnubiny yagbunwnpy Yupgwynpdwt inbuwyp:

Uwpgnudwjht ghyih twuwwywwmpwuwnwywu thnynd 17-27 tnwpblwt twwpptip
dwpqwadlutph 105  dwpghlubph  dnin upnph nppdh  hnthnfuwlwunyejwu
nwnwuwuhpnipinit £ ppwlwuwgyl]’ oguwgnpdtiny  «Varicard 2.5.1, Iskim-6.2»
wwwnwwwjhu-dpwagpwihtu hwdwhpp:

Uwpghyubpp pwdwuyb) bu fudpbph' pun dwpqualbph' weibnpyw (uyphuw,
gwwl), wquwn néh pdpowdwnn, nwuwlwu néh pdppwdwnw, §nin, Snwnpng U, pun
L.h. gihyh Jbgbwnwunpy nwuwlywpgdwt' 4 whwh: Jdbpndyl) Bu hbnlyw; HRV
gnigwupoubpp'  wnyuh  hwlwlwlwunyeiniu  (HR),  Ywpnhnhuwmbpwubph  nne
quugywdh thnthnfuwlwunipjwu gnpdwlhg (MxDMn), upnptiu huntipu (SI), ytgtunwwnhy
Ywpgwynpdwu hgnpnieyniu (TP), suswnwlwu wihpubip (HF), yugndnunnp wihpubip (LF)
U qwon hwowfuwlwuniejwu wihpubp (VLF):

Wpryniupubph ybppndnieyni: Unwgywd ndjwiubph ybpindnieniup gnyg k
wdt, np  wwppbp  dwpqwdlbph  ubplwjwgnighsubph dninn upwp nhpdp
thnihnfjuwwuniejwu gnigwuhubiph  wwppbpnyeniuubpp hhdp s6U wwhu  hunnwy
quwhwwbint  jnipupwignip dwpqwdbht  punpn2  upnph  nhpdh  Ybgbunwnhy
Ywpgwynpdwt wnwuduwhwwnynie)niup:

Uwnghyutinh pwatunudp 4 fudptiph’ puwn Jhgtnwnhy wpgwdnpdwt whwbnh,
gnyg wytig, np nunpnihunutip, &ninpnjhunubiph W nwuwlwu néh pdphoubiph opowuntd
wju Ywd wyu swihny gbpwlznnud Ep huptwdwp Yupguynpnup (npwbp' 3 U 4), wqun
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nbuwlubpp pwofudt) Gu dnunwynpwwbu hwjwuwpwwbu: Upwdwdwuwly dwpghy-
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Cwdwnnun Gqpulwgnieyniu: Abnp ptipdwd nyjwijutiph hhdwu Ypw Yupbih £
Ggpwlwgub), np Jwpqwalbiph dhol upinh nhpdh thnhnfuwwuniejwu gnigwuhaubph
npnawlyh  wwppbpnyegniuubpp wwydwuwynpjwsd tu  yhgbinnwwnpy  Yupgquynpdwu
wmwppbip  whwybiph  gbpwyonnipwdp, b ny b dwpquasuny: <hnbwpwp, wybih
uywunwlwhwpdwp £ quwhwwb]  dwpghbubph  $niwwhyghnuw)  héwlyp puwnn
Ywpgwynpdwt whwbph, W ny pb pun dwpqwaélbiph:

OLEHKA BAPUABEJIbHOCTU CEPLLEHHOIO PUTMA
Y CNOPTCMEHOB PA3JIMYHbIX CMELLMANU3ALLWIA
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M.H., npogpecop M.l .AzadxaHsH,

doyenm M.P.AcampsH,

npenodasamenb M.P.Capacan

['0CyaapCTBEHHbIN MHCTUTYT OU3NHECKOI KyNbTypbl

un cnopta Apmenun, EpesaH, ApmeHua
PE3IOME

KnioueBble cnoBa: BapuabenbHOCTb CEPAEYHOro pUTMa, BWAbI CMOPTa, TWMbI
BeretaTMBHOI perynauumn

LLenbto paHHoOli paboTbl ABnAeTcA M3yyeHwe W oueHka ocobeHHocTeir BCP 'y
CMOPTCMEHOB PasNNyHbIX CreLuanmsaLmii ¢ y4eTom Tuna BereTaTMBHON perynauum.

MposepeHo nccneposanne BCP y 105 cnoptcmeHos pa3nnyHbix BuAos cropta 17-27
NeT ¢ MOMOLLbIO annapaTHO — MporpaMmmMHoro Komnnekca «Bapukapg, 2.5.1, Uckum — 6.2» B
MOArOTOBUTENBHOM Nepuofe TPEHMPOBOYHOIO MpoLLecca.

CnopTcmeHbl pacnpegeneHbl Ha rpynnbl MO BWAAaM CropTa : aTneTuka (CrpuHT,
npbixkKn), 6bopbba BonbHaA, bopbba Knaccuyeckas, p3tofo, cytéon, n no 4-m Tunam
BeretaTMBHO perynauum no knaccucpukaumm H.W.Wnbik. Bbinu  npoananusmpoBsaHbl
cnepytowme nokasatenn BCP: HR- HCC, MxDMn- pa3bpoc kapaunounHtepsanos, Sl- ctpecc
nHpekc, TP- cymmapHaa mowHocTb cnektpa BCP, HF —ppixatenbHble BonHbl cnekTpa, LF -

Ba30MOTOPHbIE BOJIHbI CMEKTPa U VLF - HM3Ko4acTOTHblE BOJMIHbI CNeKTpa.
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AHanu3 nonyvyeHHbIX AAHHbIX MOKasal, YTO pa3iuuvAa B nokasatenax BCP y
npeacTaBUTeneli pasnuyHbIX BULOB CropTa He Jat0T OCHOBAHWUA YETKO OLLEHWUTb MPUCYLLLYHO
KaMaomy BuAy criopta ocObeHHOCTb BEreTaTUBHOW PETyNALMKM pUTMa CEpALA.

Pacnpepenenne cnoptcmeHoB Ha 4 rpynnbl MO TUMaM PEryNALMK BbIABUIO, YTO Y
cpyTbonuncTOB, A3tOAONCTOB M BOPLOB KNAaCCMKOB B TOW MAKM MHOIN CTemneHw npeobnapana
aBTOHOMHaa perynauua ( 3 u 4 Tunbl), y 60pLOB-BONBHVUKOB U aTNeToB TUMbl LEHTpanbHoM
1 aBTOHOMHOIA perynaumii pacnpefenMnucb NpUMepHo noposHy. pu atom y cnopTtcmeHos 3
TUN BeretaTMBHOI perynauumn 6bin npeobnafatoLLmm, HE3aBUCUMO OT BMfa CropTa.

Mcxopa 13 nonyyeHHbIX JaHHbIX CNeAyeT, YTO onpeaeneHHble pasnunyua nokasarenei
BCP mempy Bupamu cnopra obycnosneHbl npeobnagaHnem pasnnyHbix TUMOB Perynauum, a
HE BUAOM CMOpTa, U OLEHKY (PYHKLIMOHANIBHOIO COCTOAHWA CMOPTCMEHOB LienecoobpasHee

npoBOAUTbL MO TUNaM pErynAaunn, a HeE No BMaam Cnopra.

<nnywdu punniuyby £ 31.03.2022-hu:
Ninwpydty b gpwiunudwt’ 31.03.2022-hu:
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