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Performing static exercises that develop the strength of the athlete influences the cardiovascular system. There
are different techniques for the study of the cardiovascular system of the athlete, but it is important to combine
different techniques for the formation of a general idea of the state of the system during exercise and during the
recovery of the body. Concomitant use of conventional devices should not interfere with the athlete's load.

Purpose of the study: setting the method of study of the static load effect on the cardiovascular system condition
using rheography and electrocardiography in laboratory conditions.

We have organized and set the methodology for the study of the condition of the cardiovascular system at rest,
during static load and during the recovery period in the laboratory. Equipment used: 8-channel «ReoCom XAI-Medi-
ka» computer diagnostic complex; electrocardiograph with electrodes in a set and a personal computer that meets
the requirements and registration of ECG indicators; mechanical tonometer for measuring blood pressure; DS-200

torso dynamometer.

A team of students (under the guidance of two teachers) who took part in the scientific and practical process

were formed for the studly.

During such a study, the condition of the cardiovascular system can be recorded during the development of max-
imum force, maintaining the level of such force and within six minutes of recovery.

We have obtained the results of rheography, electrocardiography and blood pressure with the fixation of the
dynamometer data. The results are informative and readable. The comprehensive methodological approach to the
study of the athlete's cardiovascular system can be used in practice. Approbation of the given method was carried

out with the involvement of 18 volunteers.

Key words: organization and setting of the method, cardiovascular system, rheography, electrocardiography,

blood pressure, torso dynamometer, static load.

Connection of the publication with planned re-
search works.

The work was carried out in accordance with the
plan of research works of the Department of Medical
and Biological Disciplines of the National University of
Ukraine on Physical Education and Sport «Influence
of endogenous and exogenous factors on the course
of adaptive reactions of the body to physical exer-
tion of various intensities» (state registration number
012U108187).

Introduction.

Physiological studies of the body of athletes differ
from studies that are conducted on non-athletes. This
is due to the fact that in sports it is quite important to
know about the state of different organs and systems
of organs not during rest, but during the exercise, as
well as during the recovery of the body. There are cer-
tain requirements for devices used in sports physiolo-
gy. They should quickly perceive information and not
interfere with the athlete during exercise.

It is important to study the functioning of the car-
diovascular system during exercise, since this system is
of great importance for the success and effectiveness
of the athlete [1, 2, 3, 4].

Isometric and static exercises are widely used for
the development of strength. It is important to control
the physiological processes of the cardiovascular sys-
tem of the body during static loads [5, 6].

Previously, we have successfully completed the
methodology of simultaneous study of central and pe-
ripheral hemodynamics in the conditions of dosed dy-
namic physical activity [7]. Using the experience gained
in the physiology of sports, we considered the possi-
bility of setting the method of studying the status of
the cardiovascular system with static load using con-
ventional devices that would not interfere the athlete
from performing a force load.

The relevance of the methodology with the simul-
taneous study of the methods of rheography, electro-
cardiography and blood pressure measurement is ob-
vious, since such research is comprehensive and quite
informative.

The aim of the study.

Setting the method of study of the static load effect
on the cardiovascular system condition using rheogra-
phy and electrocardiography in laboratory conditions.
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Object and research methods.

Teachers (2) and students (19) of NUUPES and
NDUU participated in the research process. The re-
search was conducted in the NUUPES laboratory of the
Department of Medical Biology and Sports Nutrition.
Eighteen volunteers — young men aged 18-19 years old
were informed about the purpose, means, structure
and sequence of research. After that they gave written
consent to participate in the study (filled in the form of
the volunteer informed to participate in the study). The
total number of participants in the research process is
39. The study was conducted in accordance with inter-
national norms of bioethics and legislation of Ukraine.

For the study used — equipment and inventory:

¢ DS-200 torso dynamometer;

e rheographer: 8-channel «ReoCom XAl-Medika»
computer diagnostic complex;

e set of coil electrodes — 3 pcs.;

e personal computer that meets the requirements
of «ReoCom Instructions» on the installation and
launch of the system, with the installed software of the
diagnostic complex «ReoCom XAl-Medika»;

e electrocardiograph (ECG), with electrodes in a set;

e personal computer that meets the requirements
and registration of ECG indicators;

e centimeter tape for measuring stretching distanc-
es;

e mechanical tonometer to measure blood pres-
sure;

e clock with a stopwatch for fixing indicators during
testing and for monitoring the observance of time
parameters (cyclogram) of «technological cycle» of
research and coordination of research participants ac-
tions.

Documentation to be filled in the study process:

e questionnaire,

e reography protocol,

e electrocardiography protocol,

e dynamometry protocol.

Research results and their discussion.

The study should be conducted in a well lighted
room that is sufficiently ventilated.

A number of researchers — 8 is required for conduct-
ing the study:

e supervisor — 1 person,

e researchers — 7 people.

The supervisor should be aware of the purpose,
content of the research process, scheme, structure, se-
guence of stages. The supervisor is constantly monitor-
ing and must be able to perform any part of the study
to assist as needed.

The functions of researchers:

o 1st researcher performs «paper work» and con-
ducts instruction;

e the 2nd researcher imposes electrodes and con-
nects them to the corresponding rheographer chan-
nels;

e the 3rd researcher (personal computer operator)
registers (records) the reograms in accordance with the
«ReoCom Instructions» recommendations on the tech-
nique of registration of rheographic signals;

e 4th researcher imposes ECG electrodes and con-
nects them to the appropriate channels;

¢ 5th researcher (personal computer operator) reg-
isters (records) ECG data;

e 6th researcher measures blood pressure;

e 7th researcher is responsible for the time control
and registration of certain data during the study.

Surveys and informing the subject:

1) The subject (male sex) gets acquainted with the
content and procedure of the study and gives informed
consent to participate in the study.

2) the subject fills in the questionnaire, which in-
dicates anthropometric data, sleep mode, food diet,
sports, etc.

The task of the subject: under the command to ex-
ecute the load — a standard force thrust on the torso
dynamometer (in a standing position on the platform
of the dynamometer).

The subject should not touch or to take out the
electrodes on his own!

When researchers on computers give a signal «RE-
CORDING» the subject should in no way move and talk.

Researchers’ actions:

The 1st researcher meets the subject, instructs,
provides a form of the questionnaire for self-filling of
the subject.

The 2nd and 4th researcher imposes electrodes and
connect them to the corresponding rheographer and
ECG channels:

ebefore starting loads to study at rest,

ewhile performing the load,

eimmediately after loading, and they are monitor-
ing the placement of the electrodes within the next
minutes for recording in the recovery state after: 1 min,
2 min, 3 min, 4 min, 5 min and 6 minutes.

Electrode installation and connection:

e The rheographer electrodes are placed according
to a special scheme for recording from the chest.

e After installing the electrodes, the 2nd researcher
measures the distance between electrodes with a cen-
timeter tape and reports them to the 3rd researcher.

e ECG electrodes are placed according to standard
outputs.

The 3rd and 5th researchers (PC operators) record
the data of the subject into the computer system da-
tabase, record reograms and ECGs in accordance with
registration techniques. Additionally, records are re-
corded in separate protocols for rheography and ECG.

The 6th researcher measures (with a mechanical
tonometer) blood pressure at rest, during loading and
when recovered — from 1 min to 6 min after loading.
Measurement results reports to the 3rd researcher.

The 7th researcher signals to the subject about the
beginning of the load and fixes time in a separate form,
which additionally indicates certain indicators, for ex-
ample: the beginning of testing, the maximum weight
that can be achieved by the subject when performing
the thrust on the dynamometer, the start of weight
fluctuations, the total time of execution, etc.

Conducting the study.

The subject after filling the questionnaire takes a
convenient position, sitting on a chair, with exposed
torso and lower legs for electrodes. After placing and
checking the operation of the electrodes, the safety
and rules of the study are instructed and the regis-
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Figure 1 — Study of the condition of the cardiovascular
system at rest.

tration (recording) of indicators at rest is carried out
(fig. 1).

The next step is to execute the load: according to
the command of the timingist, the subject performs
the exercise in the classical technique of torso dyna-
mometry. At the same time, the subject voices the per-
formance of the exercise in certain words: «I pull» — at
the beginning of the load, «I hold» — during the mainte-
nance of maximum weight, and, in the end, «I let go».
Immediately after the load, the researchers begin to
register the indicators and continue within 6 minutes,
every minute (fig. 2).

The timingist observes the dynamometer indicators
and enters the dynamometry protocol: the maximum
force, time of detention and time of reduction of force.

The moment of fatigue is also recorded — the os-
cillation of the dynamometer arrow. The timingist re-
peats the words of the subject «I pull», «I hold», «I let
go») for recording at these moments of rheography,
EEG and blood pressure.

The research methods that we used are known [8-
10]. However, the simultaneous use of rheography,
electrocardiography and blood pressure measurement
at rest and during static loading is a new approach to
the study of the cardiovascular system during such load
and after it during the recovery period.

Figure 2 — Study of the status of the cardiovascular system during
static load using the torso dynamometer.

The analysis of the results of the researches shows
its validity and informativeness. Approbation of the
methodology was carried out with the participation of
18 volunteers. We simultaneously obtained a complex
of data that is valuable for understanding the physio-
logical processes in the cardiovascular system of the
athlete during static loading.

Conclusions.

We carried out and described the technique of
researching the cardiovascular system of the athlete
during static load and during the recovery period with
simultaneous recording of rheography, electrocardiog-
raphy and determination of blood pressure and fixation
of dynamometer data. The results are informative and
readable. Such a comprehensive methodological ap-
proach to studying the condition of the athlete’s car-
diovascular system can be used in practice. Conducting
the described comprehensive study is possible with
the long work of the agreed actions of the team of
scientists. The approbation of the technique with the
involvement of 18 volunteers was successful and effec-
tive.

Prospects for further research.

Further improvement of methodological approach-
es in the field of sports physiology is the basis for the
professional performance of athletes.
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METOAMKA AOC/IAKEHHSA BN/IMBY CTATUMHOIO HABAHTAXKEHHA
HA CTAH CEPLEBO-CYANHHOI CUCTEMU 3 BUKOPUCTAHHAM PEOTPADI|
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BUKOHOHHA CMamu4HUX Crpas, W0 po38uUsardmMs cusy CriopmcMeHa, 8MnaAUBA€E HA cepyeso-cyOuHHy cucmemy. €
Pi3Hi MemoOuKu 00cnidneHHA cepyeso-cyOUHHOI cucmemu COPMCMEHQ, ase 8aHAUBUM € OOHOYACHE MOEOHAHHA
PIi3HUX MemOOUK 018 (hoPpMYBAHHA 3020/16HO20 YABAEHHA MPO CMAH CUCMeMU Mid Yac i3u4HO020 HABAHMAM(EHHS
ma y nepiod 8iOHOBAEHHA Op2aHi3my. OOHOYACHE BUKOPUCMAHHAM 38UYAliHUX npunadie Mae He 3a8axamu
BUKOHY8aMU CrIopmMcMeHy CUs08e Ha8AHMAMEHHS.

Mema 0ocnidxeHHsA: MOCMAHOBKA MemodUKU O0CNIOHEeHHA 8MU8Y CMAMUYHO020 HABAHMAM(EHHA HO CMAH
cepueso-cyOUHHOI cucmemu 3 BUKOPUCMAHHAM peoepadii ma enekmpokapdioepadii 8 nabopamopHuUx yMmosax.

Hamu 30ilicHeHO opeaHi3auito ma nocmaHo8Ky memoOduKu 00CAIOXEeHHA CMaHy cepueso-cyOUHHOI cucmemu
8 CMaAHI CroKok, Mi0 Yac cMamu4yHo20 HAB8AHMAX(EHHA MaA y nepiod 8i0HO8/1eHHA 8 A1abopPaMoOpPHUX YMOBAX.
067100HAHHSA, AKe euKopucmosysasnocs: Komm’'tomepHuli diaeHocmuy4Huli Komrnaekc «PeoKom XAI-Meduka»
8-mu KaHansHUl; anapam enekmpokapoioepamu 8 Habopi 3 enekmpodamu ma nepcoHanbHUl Komn'romep, wWo
gidnosidae sumoaam nposedeHHA ma peecmpauii nokasHukie EKI; mexaHiyHUld moHomemp 0714 8UMIPIHOBAHHSA
apmepiansHo20 mucky,; OuHamomemp C-200 cmaHosull.

/14 30ilicHeHHA 00CniOHEeHHA ChopMOBAHO Kosiekmue 3i cmydeHmie (1i0 KepieHUUMBOM 080X 8UK/aAaAOAYI8), AKi

83A/1U y4ACMb Y HAYKOBO-MIPAKMUYHOMY MPOYECi.

Mi0 yac mako2o 00CniOMEHHA MOXHA 30aghiKCysamu cmaH cepyeso-CyOUHHOI cucmemu nid 4ac po3sumky
MAKCUMQsbHOT CUAU, yMPUMGHHSA Pi8HA MAKOI cuau ma 8rnpooosH: Wecmu X8UsuH 8i0HO8/1eHHS.

Hamu ompumaHo pe3synemamu peoepadii, enekmpokapdioepagii ma apmepiansHo20 MUCKy i3 ¢hikcayiero
daHux duHamomempa. Peaynemamu € iHhopmamusHUMU ma YyumabensHumu. OnucaHuli y cmammi KomnaeKcHuUl
memoOduyHuli nidxid 0o 8uBYEHHA CMAHY cepyeso-cyOUHHOI cucmemMu CIoPMCMeHA MOXce BUKOPUCMO8Y8AMUCH 8
npakmuyi. Anpobauis nocmasneHoi MemoOuKu 30ilicHeHa i3 3any4eHHAM 18 dobposornbuis.

Knwouosi cnoea: opeaHizayia i

nocmaHoska  mMemoody,

cepyeso-cyOuHHa cucmema, peozpadis,

enekmpokapdiozpadpis, apmepiansHUl mucK, cmaHosuli OUHaMoMemp, CMAMUYHE HABAHMAXEHHS.

3B’A30K ny6aiKauii 3 n1aHOBUMM HayKOBO-40CAI4-
HUMM poboTamu.

PoboTa BMKOHaHa BigNOBIAHO A0 MN/AaHYy HayKo-
BO-ZOC/iAHUX pOob6IT Kadeapu meanKo-6ionorivHmx
avcumnaid HauioHanbHoro yHiBepcutety ¢i3nYHOro
BUXOBAHHA i cNOpTy YKpaiHM «Bnave eHAOreHHUX Ta ek-
30reHHUX daKTopiB Ha nNepebir aganTauinHUX peakuii
opraHiamy o ¢isMYHMX HaBaHTaXKeHb Pi3HOT iIHTEHCUB-
HoCTi» (Homep AeprKaBHOT peecTpauii 012U108187).

Bcryn.

dizionoriyHi gocnigKeHHA opraHisamy cnoprtcme-
HiB BiApi3HAOTbCA Bif AOCNIAKEHDb NtOAeN, AKi He 3a-
MmatoTbca cnopTom. Lle nos’asaHo i3 Tm, Wwo B cnoprTi
OOCUTb BaX/IMBUM € 3HAHHA MPO CTaH Pi3HUX OpPraHis
Ta CMCTEM OpPraHiB He Nig Yac CNOKOoK, a came nig vac
BMKOHAHHA BNPaBK, a TaKOXK y Nepiog, Bi4HOBNAEHHSA Op-
raHiamy. € neBHi BUMOrn [0 NPUNAAIB, AKi BUKOPUCTO-
BylOTbCA B ¢isionorii cnopTy. BoHM MaloTb LWBMAKO
cnpuiimaTy iHbopmalLito Ta He 3aBa*kaTh CNOPTCMEHY
nig vac ¢pisMYHOro HaBaHTaXKEHHSA.

BarknMBuMm € BMBYEHHA OYHKLiOHYBaHHA cepue-
BO-CYAMHHOI cucTeMU Nig, yac ¢i3MYHOro HaBaHTaXKeH-
HA, OCKi/IbKM CaMe LA CUCTEMA MAE BE/IMKE 3HAYEHHA
ON5 YCNiWHOCTI Ta pe3y/fbTaTUBHOCTI cnopTcmeHa [1, 2,
3, 4].

[Ona po3BUTKY CUAN LUIMPOKO BUKOPWUCTOBYHOTL i30-
METPUYHI i CTaTUYHI BNpaBu. BaKNMBMM € KOHTPO/b
¢dizioNoriyHMx npouecis cepueBo-CyaUHHOT CUCTEMMU
opraHi3amy nig 4ac BUKOHAHHA CTaTUMHUX HAaBAHTAXEeHb
[5, 6].

PaHiwe MM ycniwHO 34iMCHUAM MOCTAHOBKY Me-
TOAMKM OAHOYACHOrO AOCNIAMEHHA LLeHTPaNbHOI Ta
nepudepinHoi remogMHamikM B ymoBax [030BaHOro
AMHaMiYHoro ¢i3MYHOro HaBaHTaxKeHHA [7]. BuKo-
PUCTOBYIOUYM OTPMUMAHMIN AOCBIA NOCTAaHOBKM METOAMK
y ¢isionorii cnopTy, M1 po3rnaganm MOXANBICTb NOCTa-
HOBKM METOAMKWU AOCNIANKEHHA CTAHY CepLLeBO-CYANH-
HOI CUCTEMW MPU CTAaTUYHOMY HABAHTAMKEHHI i3 BMKO-
PUCTaHHAM 3BMYaAHUX NpuUaaais, AKi 6 He 3aBarkanu
BMKOHYBATM CNOPTCMEHY CM/I0BE HaBaHTAXKEHHA.

AKTYyanbHiCTb NOCTAHOBKN METOAMKUN 3 OAHOYACHUM
focnigxeHHAM meTogis peorpadii, enekTpokapgiorpa-
il Ta BMMipIOBaHHA apTepia/ibHOro TUCKY € O4eBUA-
HOO, OCKiNIbKM TaKe AOCNiIAMEHHA € KOMIMJIEKCHUM Ta
00CUTb iIHPOPMATUBHUM.

Merta gocniaeHHs.

lMocTaHOBKA METOAMKU AOCAIAXKEHHA BMJIMBY CTa-
TUYHOrO HaBaHTA)KEHHA Ha CTaH CepueBO-CYAMHHOI
CUCTEMM 3 BUKOPUCTaHHAM peorpadii Ta enekTpokapai-
orpagii B 1abopaTopHUX yMmoBax.
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O6’€eKT i meTOAM AOCNIAKEHHA.

Y HaykoBo-gociigHOMy npoueci 6pann yyacTb
BUKNagadi (2) ta ctygeHtn (19) HY®BCY i HYOY. [o-
CNifKeHHA npoBoAauaocb B flabopaTopii Kadespu
meamnyHoi 6ionorii i cnopTuBHOi aietonorii HYOBCY.
BicimHaAuUATb BONOHTEpPIB — OHAKM Bikom 18-19 pokis
6ynn noiHGopMoOBaHi CTOCOBHO MeTH, 3acobiB, CTPYK-
TYypu Ta MNOCNIAOBHOCTI MPOBeAEHHA [OCAIOMKEHHS.
Micna uboOro BOHWM Aanu MUCbMOBY 3roAy Ha yyacTb y
[OCNigXeHHi (3anoBHoBanu ¢opmy iHGopmoBaHOI
3roin BONOHTEPA Ha y4acTb y AOCNIAKEHHI). 3aranbHa
KiNbKiCTb YY4aCHWKIB HAyKOBO-A0CAigHOTO npouecy — 39
ocib. [ocnigxeHHA NpoBOAMAOCH 3riAHO A0 MiXKHa-
poaHuX Hopm BioeTuKM i 3aKoHoAaBCTBa YKpaiHu.

[na pocnigKeHHA BUKOPUCTOBYBaIM — 061agHAHHA
Ta iHBEeHTap:

e nnHamomeTp AC-200 cTaHOBWM;

e peorpad: KOMN'IOTEPHUI AiarHOCTUYHUIA KOMIM-
nekc «PeoKom XAl-Meguka» 8-mu KaHa/bHUM;

® KOMMJIEKT KOTYLUIKOBUX €1eKTPOLiB — 3 LT.;

® MepcoHaNbHUI KoMN'toTep, Wo BiaNoBifaE BUMO-
ram «IHCTpyKuii 3 ekcnayaTauii PeoKom» 3 ycTaHOBKM
Ta 3aMyCKy CUCTEMM, 3 BCTAHOBIEHUM NPOrPaMHUM 3a-
6e3neyeHHAM [AiarHOCTUYHMOrO KomneKkcy «PeoKom
XAl-Meauvka»;

e anapaT enekTpokapgiorpamu (EKT), B Habopi 3
eneKkTpofamu;

® NMepcoHaNbHUI Komn'toTep, Wo BiagNoBifaE BUMO-
ram NpoBeAeHHA Ta peecTpaLii NnoKasHuKiB EKT;

® CaHTMMETPOBA CTPiYKa ANA BUMIPIOBAHHA MixKe-
NIEeKTPOAHMX BiAcCTaHeN;

® MexaHiYHU TOHOMETP A7 BUMIpIOBAHHSA apTepi-
a/IbHOTO TUCKY;

® TOAMHHUK 3 CEKYHA0MIpOM A/ dikcalil moKasHu-
KiB Mif, Yac TecTyBaHHA Ta A4/1A KOHTPOJIO 3@ AOTPUMaAH-
HAM YacoBMX MapameTpiB (LUKAOrpammn) «TeXHOOTIY-
HOTO LIMKAY» AOCNIAXKEHHS | Y3rOAKEHHSA Aill yY4aCHUKIB
OOCNiAXEeHHs.

[JoKkymeHTauia, AKy cnig 3anoBHIOBATW B MPOLECI
AOCNiAXEeHHA:

® OMUTYBaNbHUK,

* npoTokon peorpadgii,

® NPOTOKOA eneKkTpoKapaiorpadii,

® MPOTOKON AUHAMOMETPIi.

Pe3ynbTaTu AocnigKeHHA Ta ix 06roBopeHHs.

JocnipxeHHA mae npoBoaguTUCh B Aobpe ocBiTie-
HOMY NPUMILLEHHI, IKE JOCTAaTHbO NPOBITPHOETLCA.

Ona npoBeAeHHA AOCAIAMKEHHA HeobxigHa Kinb-
KiCTb AOCNiAHUKIB — 8:

® KepiBHUK — 1 0c06a,

® NOCNiAHUKKM — 7 ocib.

KepiBHMK mae 6yTM 06i3HAHMM CTOCOBHO: METH,
3MICTY [AOCNIAHULbBKOTO NPOLECY, CXeMU, CTPYKTYypH,
nocnigoBHocTi eTaniB. KepiBHMK MNOCTiIMHO 34iMCHIOE
KOHTPO/b Ta MA€E BMiTU BUKOHYBaTW ByAb-AKY YaCTUHY
OOCNIoXKEHHA ANA HafaHHA AONOMOrM y pasi Heobxia-
HOCTI.

PyHKUiT gocnigHUKIB:

e 1-i1 goCNiAHWK BUKOHYE «nmanepoBy poboTy» Ta
NPOBOAMUTL IHCTPYKTAMX;

® 2-11 JOCNIAHWMK HAaKNAAA€ eNekTPoaM Ta Nif’eaHye
iX [0 BiANOBiAHMX KaHaniB peorpada;

e 3-i pocnigHuK (onepatop NepcoHasbHOro
Komn’toTepa) peecTpye (3anucye) peorpamu Bignosig-

HO OO0 peKomeHalili 3 TeXHIKM peecTpauii peorpadiu-
HUX CUTHaNiB «IHCTpYKUii 3 ekcnyaTauii PeoKom»;

e A-i [OCNIAHWK HaKknagae enektpoau EKI Ta
nia’eaHye ix A0 BigNOBIAHMX KaHaNiB;

e 5-i pocnigHuK (onepatop nNepcoHasbHOro
Komn’toTepa) peecTpye (3anucye) gaHi EKT;

® 6-11 JOCNIAHWUK BUMIPIOE apTepiaiibHUM TUCK

* 7-i pOCNigHMK BiANOBiIAAE 32 KOHTPONb Yacy Ta 3a
peecTpaLito NeBHUX AaHHUX Nif, vYac AOCAIAKEHHA.

OnuTyBaHHA Ta iHGOPMYBaHHSA AOCANIANKYBAHOrO:

1) pocnigyKyBaHWit (YonoBivoi cTaTi) 3HAOMUTLCA
3i 3MiCTOM Ta NOPALKOM NPOBEAEHHA AOCNIAXKEHHA i
0a€ NoiHPOPMOBaAHY 3roAy Ha y4yacTb B AOCAIAKEHHI.

2) pocnipyKyBaHWI 3aNOBHIOE aHKETY, B AKIN BKasy-
I0TbCA AHTPOMOMETPUYHI AaHi, PEXUM CHY, Xap4yoBUil
PaLLiOH, 3aHATTA CNOPTOM Ta iH.

3aBAaHHA 4OCNIAKYBAHOMO: 38 KOMaHA0K BMKOHa-
TU HaBaHTaXKeHHA — CTaHAapTHa CMN0BA TATA Ha CTaHO-
BOMY AMHAMOMETPI (B NOMIOXEHHI CTOAYM Ha nnaTdop-
Mi AMHaMOMETpY).

Jocnig)KyBaHUi HeMae TOPKATUCb YW BAACHOPYM
3HimaTu enekTpoam!

Konn pocnigHMKM 3a Komn'toTepamu NoAatoTb CUT-
Han «3AMNUCy», gocnigKyBaHU B XKOAHOMY pasi He no-
BMHEH PyXaTUCb Ta PO3MOB/IATH.

Lii pocnigHuKiB:

1-11 pocnifHUK 3ycTpiYae AOCNiAKYBAHOTO, IHCTPYK-
TY€, HafZae 6NaHK aHKETM A5 CaMOCTIMHOMO 3anoBHe-
HHA JOCNIAXKYBAaHUM.

2-ii Ta 4-1 JOCNIAHWK HAKNafaloTb eNeKTpoan Ta
nigKAoYaoTb iX 40 BiANOBIAHWX KaHaniB peorpada Ta
EKT:

® nepes, NOYaTKOM HaBaHTaXKeHb ANA AOCNIAKEHHA
B CTaHi CNOKoto,

® MiJ Yac HAaBAHTAXKEHHSA,

e ofpa3y MicnA HaBaHTAa)KEHHA Ta KOHTPO/IOTb
PO3MilLeHHA eNeKTPOAIB BNPOAOBXK HACTYMHUX XBUIUH
ONA 3anucy y CTaHi BigHOBNEeHHA nicna: 1 x., 2 xB, 3 X8,
4 xB, 5 xB Ta 6 xB.

YCTaHOBKA Ta NiAKNOYEHHA eNEKTPOAIB:

e Enektpogu peorpada po3miloroTbCA 3a cneui-
a/IbHOIO CXeMOI0, ANA 3aMUCY 3 TPYAHOT KNITKK.

e [icna yCTaHOBKW eNeKkTposiB 2-1 OCNIAHUK BUMI-
PIOE CAHTUMETPOBOLD CTPIYKOK MiXKENEKTPOAHI BiacTa-
Hi | NOBAOMAAE iX 3-My AOCNIAHUKY.

e Enektpoau EKT po3miwotoTbeaA 3a CTaHAAPTHUMMU
BiABEAEHHAMMU.

3-i Ta 5-1 gocnigHUKKM (onepaTtopu NepcoHanbHUX
Komn’toTepiB) 3aHOCATb AaHi obcTexkyBaHoro B 6asy
JaHUX KOMN'IOTEPHOI CUCTEMM, PEECTPYIOTL (3anucy-
10Tb) peorpamu Ta EKI BiANoBigHO 40 pekomeHAaaLil 3
TEXHIKN peecTpauii. JooaTKOBO BeAyTb 3anncK B oKpe-
MUX NpoToKonai ana peoradii Ta EKI.

6-1 OOCNIAHVK BUMIPIOE MEXaHIYHMM TOHOMETPOM
apTepianbHUIM TUCK Y CTaHi CMOKOO, Nig Yac HaBaHTa-
KEHHA Ta nNpu BigHOBAEHHI — Big 1 xB A0 6 xB8 nicna
HaBaHTaXeHHA. Pe3ynbTaTM BUMIpOBaHb MOBigOMASAE
3-My AOCANIgHUKY.

7-1 [OCNiAHWK NOJQE CUMHANU AO0CNiIAKYBAaHOMY
Npo NOYaTOK HaBaHTaXKeHHA Ta GiKCye Yac B OKpemomy
61aHKy, B AKOMY 4043TKOBO 3a3Ha4Ya€ NeBHi NOKa3HM-
KW, HanMpuKnag: MOYaToOK TeCTyBaHHA, MaKCMMasibHa
Bara, AKOI MOXe AOCArTU AOCAIAXKYBaHUIA NPU BUKO-
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PuUcyHOK 1 — locnigKeHHA CTaHy cepu,eBo-CyAUHHOI cucTemu
Y CTaHi cnokKoto.

HaHHI TATM Ha AMHAMOMETPI, MOYATOK KOIMBaHb Baru,
3arasibHWIA Yac BUKOHAHHS TOLWO.

MpoBefeHHA [OCNIAKEHHA.

JocnigxKyBaHui nicns 3anoBHEHHA aHKeTU 3alMae
3py4YHEe NONOXKEHHA, CMAAYM Ha CTiNbLi, 3 OroNeHUMU
TOPCOM Ta FOMINKaMKW ANA PO3MILLEHHA eNneKkTpoais.
Micna po3milleHHA i nepeBipkM poboTH eneKkTpoasis,
NPOBOAMTBLCA IHCTPYKTAXK LWOAO TEXHiKM He3neku Ta
npasu NpoBeAeHHA AO0CNiIAKEHHA Ta MPOBOAMUTBLCA pe-
€CTpauia (3anunc) NnoKasHMKIB B CTaHi cnokoto (puc. 1).

HacTtynHum etanom ige BMKOHAHHA HaBaHTaXeH-
HA: MO KOMaHAi XPOHOMETPUCTa BUKOHYETLCA BMpaBa
B K/TAaCUYHIli TeXHiLi cTaHOBOI gMHamomeTpii. OaHouac-
HO 3 UMM AOC/iAXKYBaHMUA 03BYYYE BUKOHAHHA BMPaBu
neBHUMKU cnoBamu: «TAFHY» — HA MNOYaTKy BUKOHAH-
HA HaBaHTaXeHHA, «Tpumato» — nig, 4Yac yTpMMaHHA
MaKCUMMasbHOI Barwy, i, B pewTi-pewT, — «Bignyckato».
Oppasy nicna BUKOHAHHA HaBaHTaXXEHHA O0CAIOHUKM
NOYMHAIOTb PEECTPALLO MOKA3HUKIB Ta MPOAOBXKYIOTb
NPOTAroM 6 XBUIUH, Yepes KOXKHY XBUAWHY (puc. 2).

XPOHOMETPUCT cnocTepirae 3a NOKa3sHMKaMKN ANHa-
MOMETPA i 3aHOCUTb Y NPOTOKON AMHAMOMETPIi: MaK-
CUMaNbHY CUY, Yac YTPUMAHHA Ta Yac 3HUXKEHHA CUNN.

DIKCYETbCA TAKOX MOMEHT BTOMW — KOJIMBAHHA
CTPINKM  AMHamomeTpa. XPOHOMETPUCT MNOBTOPHOE
cnoBa pocnigxysaHoro («TarHy», «Tpumato», «Biany-
CKalo») AN 3anucy B Ui MOMeHTH peorpadii, EET Ta ap-
TepiaNbHOTO TUCKY.

MeTtoan pocnigeHb, AKi  BUMKOPUCTOBYBAUCH
Hamu, € Bigomumu [8-10]. Ane, ogHOYacHe BUKOPMU-
CTaHHA peorpadii, enekTpokapgiorpadii Ta Bumipto-
BaHHA apTepiaNbHOro TMUCKY B CTaHi CNOKO Ta iz Yac

PucyHoK 2 — [locniaKeHHsA cTaHy cepL,eBo-CyAUHHOT cUcTeMU
nif, Y4ac CTaTUYHOTO HAaBaHTAXKEHHA i3 BUKOPUCTAHHAM
CTaHOBOrO AMHaMOMeETpa.

CTaTUYHOTO HaBaHTAXEHHA — € HOBMM MNigX0o40M A0
BMBYEHHA CTaHy CepueBO-CYAMHHOI CMCTEeMM Mif yac
TaKOro HaBaHTaXeHHA Ta NicnA HbOro y nepioai BigHOB-
NeHHA.

AHani3 pe3ynbTaTiB 4OCNIAKEHAH NOKa3ye MOro Ba-
nigHictb Ta iHbopmaTMBHicTb. Anpobauia meToguKu
6yna 3givicHeHa 3a y4acti 18-t gobposonblis. Hamu
OZLHOYACHO OTPUMAHO KOMMNEKC AAHWUX, LiiHHUX ANA
PO3yMiHHA ¢i3ionoriyHnx NpoLecis B CepLEBO-CYANH-
Hill cucTemi opraHiamy cnopTCcMeHa nif, Y4ac BUKOHaHHA
CTaTUYHOTO HaaHTAXKEHHSA.

BUCHOBKM.

34iMCHMAN Ta onMcann NOCTaHOBKY METOAUKU [0-
CNig)KeHHA CcepLeBO-CYyAUHHOI CUCTEMM CMOPTCMEHA
nig, 4ac BUKOHAHHA CTaTMYHOTO HaBaHTaXKeHHA Ta y ne-
pios BigHOBNEHHA 3 OA4HOYACHMM 3anMcom peorpadii,
eneKkTpokapgiorpadii Ta BU3HAYEHHAM apTepiasbHOro
TUCKY i diKcauio gaHMx guHamomeTpa. OTpumaHi pe-
3ynbTaTh € iHGOPMaATUBHUMM Ta YMTabenbHUMU. TaKnit
KOMMJIEKCHUI MeTOANYHUIA NiaXia A0 BUBYEHHA CTaHy
CcepLeBO-CYAMHHOT CUCTEMM CMOPTCMEHA MOXKe BUKO-
pucToByBaTMCb B MpaKTuui. MpoBegeHHA onucaHoro
KOMMNAEKCHOr0 AO0CNIAXKEHHA € MOXAMBUM MpU Tpu-
Ba/IOMy BignpaLloBaHHI Y3roaXeHux Aill KonekTusy
HaykosLiB. Anpobauisa noctaBneHoi meToauKu i3 3a-
NyyeHHAM 18 n06pOBOABLIB BUABMAACH YCMILHOK Ta
pe3yNbTaTUBHOLO.

MepcneKTMBM NoganblUUX JOCNIAXKEHD.

Mopanblue BAOCKOHANIEHHA METOAMYHMX MNiaXoais
B obnacTi ¢disionorii cnopTy € 6asot0 ana npodeciiHoi
pe3ynbTaTUBHOCTI CNOPTCMEHIB.

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 1(176) / Bulletin of problems in biology and medicine — 2025 - Issue 1(176)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

371



METOAUN TA METOAUKU / METHODS AND METHODOLOGIES

References / Nitepartypa

1. Tymchyk SH, Bryksin OO, Omelianchuk YeP. Vplyv riznykh typiv navantazhen na sertsevo-sudynnu y miazovu systemy v protsesi zaniat
fizychnym vykhovanniam na viddilenni atletychnoi himnastyky. Naukovyi chasopys Natsionalnoho pedahohichnoho universytetu imeni M.
P. Drahomanova. Seriia 15. Fizychna kultura i sport. 2021;5(136):128-132. DOI: https://doi.org/10.31392/NPU-nc.series15.2021.5(135).30.
[in Ukrainian].

2. Abramchuk OM, Kachynska TV, Voron UV. Vplyv navantazhen izometrychnoho kharakteru na reohrfichni pokaznyky yunakiv. Zhytomyr:
Poliskyy natsionalnyy universytet; 2015. 3 s. Dostupno: . [in Ukrainian].

3. Sneha Harshini S, Sridevi G, Preetha S. Effect of Sustained Isometric and Isotonic Exercises on Blood Pressure and Heart Rate Variability
— A Comparative Study. Journal of Pharmaceutical Research International. 2021;33:908-915. DOI: 10.9734/jpri/2021/v33i47B33204.

4. Lukiantseva HV, Bakunovskyi OM, Pastukhova VA, Drozdovska SB, Babak SV. llin VM. ta in. Vplyv stato-dynamichnykh vprav na parametry
sertsevo-sudynnoi systemy pry zaniattiakh sylovym fitnesom. Visnyk Cherkaskoho universytetu. 2024;2:50-68. DOI: 10.31651/2076-5835-
2018-1-2024-2-59-68. [in Ukrainian].

5. Andrushchenko VO, Babak SV. Pro vykorystannia metodyky trenuvannia Oleksandra Zassa u VVNZ. Materialy V Mizhnarodnoi naukovo-
praktychnoi konferentsii Ukrainske viisko: suchasnist ta istorychna retrospektyva; 2024 Lyst 28; Kyiv. Kyiv: NUOU; 2024. s. 196-197. [in
Ukrainian].

6. Andrushchenko VO, Babak SV. Statychni vpravy u fizychnomu trenuvanni viiskovosluzhbovtsiv ta fiziolohichni osoblyvosti yikh
vykonannia. Materialy Mizhnarodnoi naukovo-praktychnoi konferentsii Tendentsii, problemy ta vyklyky suchasnoi fiziolohii, rukhovoi
aktyvnosti ta fizkulturno-sportyvnoi reabilitatsii; 2024 Lyst 27-28; Cherkasy. Cherkasy: Cherkaskyi natsionalnyi universytet imeni Bohdana
Khmelnytskoho; 2024. s. 76-77. [in Ukrainian].

7. Bakunovskyi OM, Babak SV, Poltoratska Y. Methods of simultaneous study of central and peripheral hemodynamics during dosed physical
exertion in laboratory conditions: organization and setting. Visnyk problem biolohii i medytsyny. 2024;1(172):324-329. DOI: 10.29254/2077-
4214-2024-1-172-12-20. [in Ukrainian].

8. Medsnab. Reohraf REOKOM Profesional. Dostupno: http://medsnab.com.ua/ product/reograf-reokom-professional.html. [in Ukrainian].

9. Bakunovskyi OM, Lukiantseva HV, Maliuha SS, Kotliarenko LT. Zminy tsentralnoi hemodynamiky u period rannoho vidnovlennia pislia
riznykh rezhymiv fizychnoho navantazhennia. Fiziol. zhurn. 2021;67(6):15-20. [in Ukrainian].

10.KNP «KHOKL» KHOR. Reohrafila yak metod doslidzhennia krovoobihu. Kherson: KNP «KHOKL» KHOR; 2019. Dostupno: https:/
oblhospital. com.ua/statti-interv-iu/796-reohrafiia-iak-metod-doslidzhennia-krovoobihu. [in Ukrainian].

METOAMKA AOCNIAKEHHA BNIUBY CTATUMHOIO HABAHTAXEHHA HA CTAH CEPLLEBO-CYAMHHOI CUCTE-
MU 3 BUKOPUCTAHHAM PEOTPA®II TA ENEKTPOKAPAIOTPA®IT

BaKyHoBcbKuii O. M., MontopaubKa l. €., babak C. B., AHApyLweHKo B. O.

Pestome. BaxkanBmm € BUBYEHHA QYHKL,iOHYBAHHSA CepLLeBO-CYANHHOT CMCTEMM Nifg,Yac Gpi3MYHOTrO HAaBAHTAXKEHHS,
OCKI/ZIbKM Came LA CUCTEMA MAE BeNNKEe 3HAaYeHHA 414 YCMiLWHOCTI Ta pe3y1bTaTMBHOCTI CMOPTCMeHa. [Ana po3BUTKY
CUAW LUIMPOKO BUKOPUCTOBYHOTb I3OMETPUYHI | CTaTUYHI BNpasu. Mu po3rnaganm MoXanBICTb NOCTaHOBKU METOANKMU
[OCNIAMKEHHA CTaHy CepLeBO-CYAMHHOI CUCTEMM MPU CTaTUHHOMY HaBaHTaXEeHHi 3 O4HOYACHUM BUKOPUCTAHHAM
3BMYANHUX NPUAALiB, AKi 6 He 3aBaXKa/IM BUKOHYBATU CNOPTCMEHY CU/IOBE HAaBAHTAKEHHS.

Mema 0ocnidreHHA: NOCTaHOBKA METOAMKN SOCNIAKEHHA BNIMBY CTaTUMHOINO HAaBaHTAXKEHHA Ha CTaH cepue-
BO-CYAMHHOT CUCTEMM 3 BUKOPUCTaHHAM peorpadii Ta enekTpokapgiorpadii B 1abopaTopHMX yMmoOBax.

Pe3ynbmamu. 34iNCHUAX OpraHi3aLito Ta NOCTAHOBKY METOANKM AOCNiIAKEHHA CTAHY CepLeBO-CYANHHOI cucTe-
MW B CTaHi CMOKOIO, Nif, Yac CTaTUYHOrO HaBaHTAXKEHHA Ta Y Nepiog, BigHOBAEHHSA B 1abopaTopHMX ymosax. OgHouac-
HO 3AilicHIOBanu — peorpadito, enekTpokapaiorpadito, BUMiptoBaHHA apTepiaNbHOro TUCKY. I30MeTpMYHe HaBaHTa-
YKEHHA 34iCHI0BANOCh 3 BUKOPUCTAHHAM CTAHOBOIO AMHAMOMETPY. Y CTATTi NOAAHO AeTaNbHUI ONnc 061aaHaHHS,
3MiCTy, eTanis, CyTi Ta NOCNiAOBHOCTI CYMICHUX Ail1 KepiBHMKA, AOCNIAHMKIB i 4OCAIAKYBAHUX HAYKOBO-MPAKTUYHOTO
npouecy.

Mif Yyac Takoro JocnigKeHHA MOXHa 3adikcyBaTW CTaH CepLeBO-CYAMHHOI CUCTEMU Mif Yac PO3BUTKY MaKCuU-
MANbHOI CUNN, YTPUMAHHA PiBHA TaKOT CUAM Ta BNPOAOBXK LIECTU XBUINH BigHOB/IEHHA.

BucHo8Ku. 3aiicHNAW Ta ONMCaN NOCTAHOBKY METOAMKM AOCAIAKEHHA CepLeBo-CYAUHHOI CUCTEMU CMOPTCMEHa
niZ, Yac BUKOHAHHA CTaTUYHOrO HaBAHTAXKEHHSA Ta y Nepiog, BigHOBNAEHHSA 3 OAHOYACHMM 3anncom peorpadii, enek-
TpoKapaiorpadii Ta BUSHaYeHHAM apTepiasibHOro TUCKY i dikcaLito AaHMX AnHamomeTpa. OTpMMaHi pe3ynbTaTh € iH-
bopMaTUBHMMM Ta YNTabeNbHUMU. TaKMIA KOMNAEKCHUI METOANYHUIA NiAXiZ 4,0 BUBYEHHA CTaHY CepLEeBO-CYANHHOT
CUCTEMM CNOPTCMEHA MOXKe BUKOPUCTOBYBATUCH B NPaKTML,. [poBeseHHA ONMCAHOro KOMMIEKCHOTO AOCNIAXKEHHA
€ MOX/MBMM NPU TPUBAIOMY BiANpaLOBaHHI Y3rosKeHuX il KONeKTUBY HayKoBLiB. Anpobalis noctaBneHoi me-
TOAMKM i3 3any4eHHAM 18 106p0BO/IbLiB BUABMAACH YCMILLHOW Ta Pe3y/AbTaTUBHOIO.

Kntouosi cnioBa: opraHisauia i NocTaHOBKa MeToAy, CepLEBO-CYANHHA cucTemMa, peorpadis, enekTpokapgiorpa-
bin, apTepiaNbHUA TUCK, CTAHOBUI AMHAMOMETP, CTaTUUYHE HaBaHTAXKEHHS.

METHODOLOGY FOR STUDYING THE INFLUENCE OF STATIC LOADING ON THE CARDIOVASCULAR SYSTEM
USING RHEOGRAPHY AND ELECTROCARDIOGRAPHY

Bakunovskyi O. M., Poltoratska I. Y., Babak S. V., Andrushchenko V. O.

Abstract. The study of cardiovascular system functioning during physical exertion is essential, as this system
plays a crucial role in an athlete’s performance and efficiency. Isometric and static exercises are widely used for
strength development. We examined the feasibility of establishing a methodology for assessing the cardiovascular
system under static loading while simultaneously using standard devices that would not interfere with the athlete’s
strength training.

The aim of the study — to establish a methodology for investigating the effects of static loading on the
cardiovascular system using rheography and electrocardiography under laboratory conditions.

Results. We established and implemented a methodology for studying the cardiovascular system at rest, during
static loading, and during recovery under laboratory conditions. Simultaneously, rheography, electrocardiography
and blood pressure measurements were conducted. Isometric loading was applied using a static dynamometer. The
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article provides a detailed description of the equipment, content, stages, essence and sequence of collaborative
actions of the supervisor, researchers, and subjects in the scientific-practical process.

This study allows for the recording of the cardiovascular system’s state during the development of maximal force,
the maintenance of that force level and throughout a six-minute recovery period.

Conclusions. We established and described a methodology for investigating the athlete’s cardiovascular system
during static loading and recovery, with simultaneous recording of rheography, electrocardiography, blood pressure
measurement and dynamometer data acquisition. The results demonstrate clear and valuable insights. This
comprehensive methodological approach to studying the athlete’s cardiovascular system can be used in practice.
Conducting the described complex study is possible with long-term practice of coordinated actions by a team of
scientists. The testing of the proposed methodology with the participation of 18 volunteers proved to be successful
and effective.

Key words: organization and establishment of the method, cardiovascular system, rheography, electrocardiogra-
phy, blood pressure, static dynamometer, static loading.

ORCID and contributionship / ORCID aBTopa Ta /i0ro BHECOK A0 CTaTTi:
Bakunovskyi O. M.: https://orcid.org/0000-0001-6546-1025 ABPEF
Poltoratska I. Y.: https://orcid.org/0009-0001-9052-2122 #80

Babak S. V.: https://orcid.org/0000-0002-6985-1394 ABDEF
Andrushchenko V. O.: https://orcid.org/0009-0000-7323-6864 B°

Conflict of interest / KoHdniKT iHTepeciBs:
The authors declare no conflict of interest / ABTopu 3aaBAAOTb NPO BiACYTHICTb KOHPAIKTY iHTepecis.

Corresponding author / Aapeca ans KopecnoHaeHLu,ji

Babak Svitlana Vitalliivna / Babak CsitnaHa BitaniiBHa

National University of Ukraine on Physical Education and Sport / HauioHanbHUiI1 yHiBepcuTeT $isMYHOro BUXO-
BaHHA i cNopTy YKpaiHu

Ukraine, 03150, Kyiv, 1 Fizkultury str. / Aapeca: YkpaiHa, 03150, m. Kuis, Byn. ®iskynbtypu 1

Tel.: +380638335443 / Ten.: +380638335443

E-mail: s.babak.s.1234@gmail.com

A —Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical review,

F — Final approval of the article / A — koHuenujs po6oTu Ta agn3aitH, B —36ip Ta aHani3 gaHux, C — BiANOBIAa/IbHICTb 3a CTaTUYHKIA aHani3, D — Ha-
nUcaHHA cTaTTi, E — KpUTUUHWUiA ornag, F — ocTaTouHe 3aTBEPAMKEHHA CTaTTi.

Received 05.12.2024 / Cmammas Hadiiliwna 05.12.2024 poky

Accepted 06.03.2025 / Ctatta npuiiHaTa o apyky 06.03.2025 poky

DOI 10.29254/2077-4214-2025-1-176-373-381
UDC 612.015.3:612.336.3:796.01
Palladina O. L., Kaliga A. M.

COMPARATIVE ANALYSIS OF CONTEMPORARY METHODS FOR INVESTIGATING THE
COMPOSITION OF THE HUMAN GUT MICROBIOME

National University of Ukraine on Physical Education and Sport (Kyiv, Ukraine)
anastasiya.kaliga@gmail.com

The human gut microbiome is a complex system comprising trillions of microorganisms, including bacteria, ar-
chaea, fungi, and viruses, which influence metabolism and play a key role in digestion, vitamin synthesis, and im-
mune response regulation. The impact of the microbiome on human health has gained particular importance in
modern medicine, especially in sports physiology. It can determine adaptation to physical activity, recovery after
training, and overall physical condition in athletes.

This study focuses on a comparative analysis of the most common methods for studying the human gut micro-
biome, their technical features, and prospects for application in sports medicine. Investigating the gut microbiome
is challenging due to its structural complexity and variability under the influence of numerous internal and external
factors, such as diet, physical activity, environmental conditions, and the use of medical drugs. The study analyzes
modern and widespread methods for studying the gut microbiome, including polymerase chain reaction (PCR), 16S
rRNA gene sequencing, and metagenomic sequencing. A comparative characterization of these approaches is pre-
sented, including their technological features, sensitivity, specificity, and limitations concerning taxonomic and func-
tional data interpretation. The importance of proper conditions for sample collection, storage, and transportation is
emphasized to ensure the reliability of results, with a focus on analyzing fecal samples as the primary non-invasive
method for studying the gut microbiome.

The findings contribute to a deeper understanding of the mechanisms through which the microbiota affects the
physical condition of athletes and provide a scientific basis for the individualization of training programs.

Key words: metagenomics, bioinformatics, next-generation sequencing, microbiota, genetic testing, 16S rRNA
sequencing.
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