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BapuabenbHOCTb pUTMa cepaua CnopPTCMEeHOB UrPOBbLIX BUOOB CMOPTa,
nony4varLux Boicee o6pa3oBaHue, B Ha4yane TPEHUPOBOYHOIO Ce30Ha

I1.H. Yaitinuxos, B.I. Yepxacoea, C.B. Mypaeves, A.M. Kynew

OrbOY BO lMepmckuti 2ocy0apcmeeHHbIl MeOUYUHCKUU yHUBepcumem umeHu akademuka E.A. BazHepa,
MuHucmepcmeo 30pasooxpaHeHus P®, [Nepmeb, Poccus

PE3IOME

Iens nccnegoBaHMA: U3YINTh 0COOEHHOCTH IIOKa3aTelell BapiuabeIbHOCTH PUTMa CEePALia y CIOPTCMEHOB UTPOBBIX BIJOB CIIOPTA, IOy YAIOLIIX
BbICIIee 0Opa3oBaHNUe, B HaYa/le TPEHNPOBOYHOIO Ce30HA. MaTepyaibl M METOABL: B MCCTIEHOBaHIM 0000IIeHbI pe3yabTaTl 141 yyacTHIKa. OCHOB-
Has IpYyIa cocTosna us 61 cnoprcMeHna (22,7+1,3 rofa), U3 KOTOPBIX My>kunH — 31 (22,3+1,3 ropa), xenmuH — 30 (23,1+2,1 ropa). KonTponbHyo
rpymiy GopMupOBaIy CTYAEHTDI, He 3aHMMALIyecs: cioptoM, 80 wenoBek (23,6+1,5 roga), My>xuns — 34 (23,7+1,5 roga), xxeHmuH — 46 (23,6£1,5
rofa). BapnabenbHOCTD puTMa CepAlia OLeHNBANIACh TIOCPEACTBOM PETUCTPALIUN KapAMONHTePBaIOrpaMMBbl B (POHOBOIL 3aIIICI IIOKOS B T€UEHME 5
MUHYT, @ TAKXE B YCTIOBUAX aKTMBHOII OPTOCTAaTIYeCKOI IPo6bI. [IpOM3BOAWICA CIEKTPasIbHbLII aHA/IN3 BOIHOBOI CTPYKTYPBI CEPIEYHOTO PUTMA,
peructpuposamucbHE LE VLEF-xomnonenTsl, orHomenne LF/HE cymma mMomnocTn Bcex BoH — TP, onpeenanuch KOMIZIEKCHbIE TIOKa3aTenn — NH-
IeKC BETeTATMBHOIO paBHOBecus i Koo ¢uiyent 30:15. PesynpraTsl: moKasaH 60jee BHICOKNUIT YPOBEHD OOIell MOITHOCTY CIIEKTPA, AKTUBHOCTH I
PeakTUBHOCTI IMapacHMIIATIYECKOTO 3BeHa Pery/IALyN B OCHOBHOII rpymie. O6Hapy>keHbI 60/iee BBICOKIE 3HAYEHs CIIEKTPa/IbHbIX II0OKa3aTeIelt, a
taxoke K30:15 B yc/I0BMAX aKTMBHOJ OPTOCTaTIYECKOI IPOOBI B IpyIie criopTcMeHoB. [TokasaTermt BPC My 41H-CIIOPTCMEHOB BBILIE, KaK B IIOKOE,
TaK 11 B yCTIOBMAX opTocTasa. [Tokasarem BPC criopTcMeHOK [OCTOBEPHO OT/IMYANCH JIMIIIb B YCTIOBYAX OPTOCTA3a, MOHCTPUPYs Goree BBICOKMIT
yPOBeHb perysaiyu. BeIBOgbI: B Hauaje TPEHIPOBOYHOTO Ce30HA OIIPEEIs/ICs BHICOKIIT YPOBEHD PEry/IALIOHHbIX [TOKa3aTe/ell B pyHKIMOHATbHOM
COCTOSIHIY CIIOPTCMEHOB-UIPOBMKOB KaK MY)XCKOTO, TaK ¥ )KEHCKOTo Io71a. PasHoo6pasne nocToBepHbIx oTnnunit BPC B MccienyeMbIx Ipynmax Mo-
JKeT IPUMEHATBCA B IIPAKTHUKe JULA IMHAMIYECKOTO HaOIIOfieH A I3BMEeHEHMI IIPOLIeCCOB PETy/IALN B TPEHMPOBOYHOM IVIKJIE.

Kniouegvie cnosa: putm ceppiia, BapnabenbHOCTD, CIOPTCMEHbI, PyHKI[OHATbHOE COCTOSIHNE, a/JalTaL .
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Heart rate variability in university students engaged in competitive
sports at the beginning of a training season
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ABSTRACT

Objective: to study heart rate variability in university students engaged in competitive sports at the beginning of a training season. Materials and
Methods: the study summarizes the results of 141 participants. The study group consisted of 61 athletes (22.7+1.3 years), 31 men (22.3+1.3 years) and
30 women (23.1+2.1 years). The control group included 80 students not involved in sports (23.6+1.5 years), 34 men (23.7£1.5 years) and 46 women
(23.6£1.5 years). Heart rate variability was assessed by a cardiointervalogramm registration in the background recording of rest for 5 minutes, as well
as during an active orthostatic test. A spectral analysis of heart rate wave structure included registration HE, LF, VLF-components, LF/HF ration, and
the total power of all waves — TP; complex indices were determined, namely the index of vegetative balance (AMO/SD index) and C30:15 coefficient.
Results: we found higher level total spectrum power, parasympathetic activity and reactivity regulation in the study group. We revealed higher spectral
indices , as well as C30:15 during active orthostatic tests in the group of athletes. HRV indices of male athletes are higher, both at rest and in orthostasis.
HRYV indices of female athletes significantly differed only in orthostasis, demonstrating a higher level of regulation. Conclusions: at the beginning of a
training season, we found high level of regulatory indices in the functional state of competitive athletes, both male and female. A variety of significant
differences in HRV in the studied groups can be used for a dynamic monitoring of changes in regulatory processes during the training cycle.
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1. BBenenne

CoBpeMeHHDIN 3Tall Pa3BUTHUA CIOPTA HAIPAMYIO CBS-
3aH I, B ONIPEJIeTICHHO Mepe, 3aBUCUT OT MHOTOYUC/ICHHOTO
3PUTENbCKOTO MHTepeca I IOMY/IAPHOCTH. be3ycnoBHoO, 3pe-
JINIIHOCTD CHOPTUBHOTO COOBITIS BO MHOTOM OIIPEMNEeTCS
npodeccroHaIM3MOM CIOPTCMEHOB — BBICOKUM YPOBHEM
UX TeXHIYECKOIl, TAKTUYeCKOII 1, padyMeeTcs, Pr3ndecKo
IIO[FOTOB/IEHHOCTY. YCIIEHIHOCTb CIIOPTMBHOI [I€ATe/IbHO-
CTV B YCTIOBUAX KOHKYPEHIMM HAIIPAMYIO CBA3aHa C BBICO-
KM YpOBHeM (PyHKI[MOHAJIbHOIO COCTOSHUA OpraHM3Ma
cioprcmena [1, 2]. B TeueHme CHOPTMBHON IOATOTOBKY
IIPOMCXOAUT MOCTOSHHOE M3MEHEHNE PETyATOPHBIX MeXa-
HI3MOB aJJalITAlINN K Pa3IIIHbIM HaTPy30YHBIM U CTPECCO-
BBIM (paKTOpaM, 4TO 00yC/IaBIMBaET HEOOXOAUMOCTD OL[eH-
Ki (DYHKIIMOHATIBHOTO COCTOSIHVSI TOYHBIMU, OBICTPBIMU 1
«JyBCTBUTEIbHBIMI» AVATHOCTMYECKVMM METONAMU B -
HaMIKe TPeHUPOBOYHOTO, COPEBHOBATE/IBHOTO U BOCCTAHO-
BITE/IBHOTO IIPOIIeCCOB [2-4].

Konnenuns o6mero GpyHKIMOHATIBHOTO COCTOSIHMS 6a-
3MpPYeTCsl Ha TECHOM CBA3M JAPYT C IPYTOM OCHOBHBIX JVIPEK-
TUBHBIX (yIIpaB/IAIINX) cucTeM. Tak, leHTpa/lbHasA HepBHAs
CHUCTeMa COBMECTHO C SHJJOKPMHHONM ¥ MIMMYHHOJI CuCTeMa-
MU perynupyer GyHKIVOHATbHYIO aKTUBHOCTb OPTaHM3Ma B
enioM. BereTaTvBHAs HepBHasl cucTeMa, 0OeCcrednBaoIas
alalTAllOHHYI0 PEry/IANNIO, BO MHOTOM OIIpefenseT Co-
[JIACOBAaHHOCTD U, KaK UTOT, 9((PeKTUBHOCTD JeATeTIbHOCTI
IVIPeKTUBHBIX CUCTEM OpraHu3Ma cnopTcMmena [5, 6]. Vcxop
BO3JIEMICTBMSI CTPECCOBBIX PAKTOPOB Ha OPraHM3M 3aBUCKUT
OT YpOBHH (YHKIMOHA/JIBHOTO COCTOSHMA BereTaTHBHON
HEPBHOJ CUCTeMBI. B clydasax JJOKHOTO ypOBHA Pa3BUTHUA
BEreTaTMBHON PETYIALMM OXWIAEMBII UTOT CTPECCOBOTO
BO3JIENICTBMA — 3YCTPecC, KOTOPDIl, B CBOIO OYepeNlb, IIOBBI-
maeT (QpyHKUMOHATbHBIE pe3epBbl 1 obecrednsaer paboTy
a[JAlITAL[VIOHHBIX CUCTEM Ha HOBOM, 60JIee BBICOKOM YPOBHE
[7-9].

AnanTanuoHHbBIE M3MEHEHUsA IPOIECCOB PETyIALNn
ompenensiioTcss 3GGEKTUBHOCTHI0 9KOHOMU3ALUM U MO-
Owmnsanuy QyHKIUIT B HOKOE 1 IIPY HArPy3Ke, COOTBET-
CTBEHHO, obecleuuBas TeM CaMbIM WM3MEHUYMBOCTb WA
BapuabeIbHOCTD PEryIMpOBaHNsI B 3aBUCUMOCTHU OT IIpefi-
JaraeMbIX ()OHOBBIX YCIOBUII geATenbHocTy [10-12]. Us-
BECTHO, YTO MOJE/Ib Pery/sluy OpraHu3Ma B ILjenioM 6asu-
pyeTcsi Ha XOpOIIO M3Y4EHHBIX MeXaHM3MaX PeryIAlnn
CMHYCOBOTO y371a Cepflia. BbIIendioT ABa OCHOBHBIX KOH-
Typa: aBTOHOMHbII U LIeHTPa/IbHBI. ABTOHOMHBIN KOHTYP
perymanuu GOpMUPYIOT CaMu KIeTKU CUHYCOBOTO Y3/Ia
ceppla, a TakKe MapacUMIIATUYECKNI OT/e/l BereTaTUBHO
HEPBHOJ cUCTeMBbI. LleHTpaNbHbII KOHTYP COCTOUT M3 TPEX
ypOBHell u obecrednBaeT BHYTPUCHUCTEMHOE YIIPABJIEHNE,
TOPMOHA/IbHO-BETETaTUBHBIN TOMEOCTa3, a TaKXKe B3aNMO-
IeiiCTBMe opraHuaMa ¢ BHemnHeit cpepoit [12]. Takum 06-
pasoMm, oleHKa (QYHKIMOHMPOBAHMA KaKIOTO KOHTypa pe-
TY/LAIMM TIO3BOJISIET BCECTOPOHHE OIPENEINTb COCTOSHME
alaliTaI[un 1 pe3epBOB, KaK B HACTOAIINI MOMEHT BpeMeH,
TaK ¥ B IIPOTHOCTNYECKOM acreKkTe. OTHMM 13 MIMPOKO U3Y-
YEHHBIX U IIPYIMEHAEMBIX METOLOM AVMATHOCTUKI PEeTyIALN-
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OHHBIX IIPOLIECCOB SIB/LIETCS PETUCTPALNS BapUabeTbHOCTH
put™Ma ceppua [13,14].

B mamreit pab6oTe 0600ILIEHBI pPe3yNbTaThl M3YYeHMA
CIIeKTPa/IbHBIX ¥ KOMIUIEKCHBIX IIOKa3aTesleil BapuabenrbHo-
CTN pUTMa cepana y CIIOPTCMEHOB UTPOBBIX BUIOB CIIOPTa,
HOJIY4YaIOLINX BBICIIee 0Opa3oBaHIe, B CPABHEHNI CO CBEp-
CTHUKaMM He CHOpPTCMeHaMM. DBecCIOpHO, CIIOpTCMEHbI-
CTYeHTBI OYHOI (OPMBI, IOMMMO Y4eOHOI HATPY3KM VIC-
IIBITBIBAIOT Ha cebe 1 CIIOPTUBHYIO, YTO, C OJJHOI CTOPOHBHI,
HpenbsBsieT 6ojiee BBICOKIE TPEOOBAHNS K CHUCTEME afall-
TAaLuUM, a C IPYroil CTOPOHBL, popmupyer eé 0cOOEeHHOCTH
[15, 16]. ITo pesynbraTam IUTEPATYPHOTO 0630pa MbI IIPHII-
JIN K BBIBOAY O HEZOCTATOYHOI M3yI€HHOCTI 0COOEHHOCTE
BaprabeNbHOCTU PUTMA CepAlid CIIOPTCMEHOB-UIPOBIKOB
py €€ IPAKTUIECKOI 3HAYMMOCTH, YTO U ONIpeeNAeT aKTy-
QJIBHOCTD HACTOSIIIEN PabOTHL.

Llenb MccnenoBaHysA — U3YYNTh OCOOEHHOCTH OTE/IbHBIX
HOKa3aTejiell BapuabeIbHOCTY CEpIeYHOr0 pUTMaA Y CIIOp-
TCMEHOB WNTPOBBIX BIAOB CIIOPTa, HO}IY‘{aIOHH/IX BbICIIEE
obpasoBaHue, B Hauajle TPEHNPOBOYHOTO CE30HA B CPABHU-
TE/IbHON XapaKTepPUCTHKe C II0Ka3aTe/IIMI CBePCTHIMKOB, He
3aHUMAIOLIVXCS CIIOPTOM.

2. MaTepuansl M METOJBI VICCTIEOBAaHUS

B mccnenoBaHnmu 06001eHbBI pesynbrarbl 141 yyacTHU-
Ka, CpeHNIIT BO3PacT KOTOPHIX cocTaBui 23,2+1,7 roga. Oc-
HOBHYIO Ipyniy (GOpMUpPOBAIN CIIOPTCMEHBI, OTyYaoLIe
BbICIIee 00pasoBaHue, OOIMM KOMMYECTBOM 61 y4acTHMK
(22,7£1,3 ropa), Mmy>x4uH - 31 (22,3+1,3 roga), >keHIuH - 30
(23,1+2,1 ropa). KonrponpHas rpymma 6su1a copmmposa-
Ha CTy[IEHTaM!, He 3aHMMAKLIUXCA CIIOPTOM, B cocTase 80
yenoBek (23,6+1,5 roga), Myxuus — 34 (23,7+1,5 roga), )eH-
muH - 46 (23,6+1,5 roga). Bece yyacTHUKM MCCIeTOBaHUA —
CTY[EHTBI CTAPLUINX KYPCOB OYHOI (POpMbI, 06yTaromuecs
10 IPOrpaMMaM BBICIIET0 OCHOBHOTO VIV ITOCTIEUILIOM-
HOro 06pa3oBaHMsA (MarucTpaHTbl, acupaHTsl). Ha MoMeHT
MCCTIEOBAHYISI BCE VICIIBITYeMbIe He IIPebsIB/IsIIN XKanob Ha
COCTOSIHME 3[JOPOBbA, @ PaKT OTCYTCTBUA aKTyaIbHBIX 3a60-
JIeBaHUII HOATBEPK/JA/ICs KIMHUYECKUM OCMOTPOM U aHa-
JIM30M MeUIVMHCKOM foKyMeHTanyu. COIIaCHO KpUTepUAM
BK/IIOYEHIIST, CIOPTCMEHbI OCHOBHOII TPYIIIIBI OBIIN COMOCTA-
BUMBI I10 YPOBHIO MacTepcTBa (1 B3pOC/Iblil paspss, KaHAU-
TaTbl B MacTepa CIopTa) 1 (PU3NIeCcKoil HarpysKu — OT 5 IO
7 TPEHUPOBOK B HEJIE/IO IIPOO/DKUTENBHOCTHIO OT 1,5 10 2,5
YacoB B TeUYeHe ITOCTIeJHEr0 Mecsilia. VccenoBanue IpoBo-
AWIOCHh B HauasIe CIIOPTUBHOTO Ce30Ha 1 y4eOHOro roa.

BapnabenpHocTh putMa ceppna (BPC) onennBanace mo-
CPefiCTBOM PErucTpanyuy KapAMOMHTEPBATOTPAMMBbI I10CTIE
IeCATUMMHYTHOTO OTHbIXa B (poHOBOII 3ammcy nokos (P) B
TedyeHVe 5 MUHYT, II0C/Ie Yero BBIIIO/IHAIACh aKTYBHAA OPTO-
cratnyeckas npoba (AOII) B momo>keHnu CTOsI B TeUEHME 5
MuHYT ¢ peructpanyeit OKI' curnama. BeretaTnBHBIX Hapy-
LIEHNIT B BUJe OPTOCTATUYECKO I'MIIOT€H3UY, NIPEICUHKO-
IaJIbHBIX U CUHKOIA/IIbHBIX COCTOSHMII 3aperucTPUpPOBAHO
He 6bUTO0. ABTOMATMYECKUI aHA/IN3 KapAOMHTEPBaIorpaM-
MBI IIPOBOAMIICS C MCIIOIb30BAHIEM IIPOTPAMMHOTO 0becrie-
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gerns «[lom-Crextp-8» (OO0 «Hettpocodt», I. ViBaHOBO)
MaTeMaTHYeCKVMI METOAAMU U CIIEeKTPATbHbIM aHATM30M.
Vsy4anuch cremymouue CIeKTpajabHble IoKasaremu BPC.
Cymma morgHOoCTH Beex BomH TP (Mc?) min o6mmii criekTp
morHocTr, HF-koMmoHeHT (MC?) — BBICOKOYaCTOTHBIE KO-
nebaHus1, OTpaXKaoUMe MOAYIUPYIOIee BIVSIHUE apa-
CYIMITATMYECKOTO OTZie/Ia HEPBHO CUCTEMBI Ha aKTVBHOCTD
CMHYCOBOTO y3/1a, LF-koMIIoHeHT (Mc?) — HM3KOYacTOTHBIE
KO/MebaHus], OTpaXKAIol[ue AKTUBHOCTb CHUMIIATHYECKOTO
3BeHa perymranuy, VLF-koMmoneHT (Mc?), MeIeHHbIe WM
OYeHb HJ3KOYACTOTHBIE BOJHBI OTPAKAIT paboTy caMoro
MeJIJIEHHOTO YPOBH:A CHCTeMbI PeTY/IALNN — HafIcCerMeHTap-
HOTO M1In 9Hepromerabonmdeckoro. Takxe OLeHMBANIOCH
OTHOLIEHME 3Hau€HUIl HU3KOYACTOTHON ¥ BBICOKOYACTOT-
Hoit cocraBmsomux purMa LE/HE orpaxarouee mnpeo6-
JaZlaHMe B PETYIALMM PUTMA Cepfiljla aKTMBHOCTDb CHMIIA-
TUYECKMX BIMAHUI HaJ MapacuMnaTnyecKumu. VIsyganca
MHJIeKC BereTaTuBHOTO paBHOBecus (VIBP) — KoMIuteKcHbI
[I0Ka3aTeJIb, XapaKTepU3YIOLNIT 6a/laHC CUMIIATHYeCKOTO 1
MapacuMIIATNYEeCKOTO OTJEI0B BEreTaTMBHOI HEPBHON CU-
crembl. Ilpn anammse BPC B aKTHMBHOI OpPTOCTAaTMYECKOM

T.10 Ne2 2020

npobe omnpepensncs koapduiment 30:15 - napamerp, oT-
paKAOIMII PeaKTVBHOCTb IapacyMIIATMYECKOr0 3BeHa
BHC.

Craructudeckass 06paboTKa JaHHBIX BBIIOTHEHA C JIC-
H0/Ib30BAHNEM HellapaMeTPUYEeCKUX CTaTUCTUYECKUX JjaH-
HBIX IIPY IIOMOIIM IIPOTPaMMHOro IaKeTa Statistica 8.0 pna
Windows XP. OcHOBHble [jaHHbIe INpeICTaB/IEHb B BUJIE
meuanpl (Me, Broporo kBapTuss Q,), MEPBOTO U TPETHETO
kBaptuneit (Q, u Q, coorBercTBeHHO). Pasmuns xommye-
CTBEHHBIX XapaKTepPMCTMK IPU3HAKOB HECBA3AHHBIX BBI-
OOpOK OLIEHMBA/INCD C UCIIONb30BaHIEM Kpurepusi MaHH-
Yutau (U-kputepus), pasmidays CYUTANINUCh JOCTOBEPHBIMU
npu yposHe p<0,05, BbICOKO gocToBepHbiMM — p<0,01.

3. Pe3ynbraThl MCCIeIOBAHA U UX 00CY)KAeHMe

IIpu cpaBHMTETBHOI OLlEHKe ITOKa3aTenleil Bapyuabesb-
HOCTU CEPAEIHOIrO0 pUTMAa B COCTOAHMNM OTHOCUTEIDPHOTO
HOKOs1 (POHOBOIL 3aINCH YCTAHOBIEHBI HEKOTOPBbIE 0COOEH-
HOCTU BeTeTaTUBHOI perymAanun 'y CHopTCMEHOB 11 JINL, HE
3aHMMAIOLINXCS criopToM (Tabm. 1).

Ta6mua 1
IToxasarenu BapnaGeTbHOCTH PUTMA CepALia B IOKOe Y CIIOPTCMEHOB UTPOBBIX BIUJIOB CIIOPTA
¥ TULI, He 3aHMMAIOIIVIXCS CHOPTOM
Table 1
Indexes of heart rhythm variability at rest in game sports athletes
and persons who are not involved in sports
Mpussax / Sien of comparison CnoptcmeHnsbl, n=61/ He cnoptcmensl, n=80 / P
P g P Group of athletes, n=61 Group of non-athletes, n=80
WBP, ycn.en. / 70,95 89,70 0,097328
Vegetative balance index, con.units [42,70;117,10] [56,70;140,25]
TP, mc? / 4906,0 3253,50 0,095962
Total power, Mc? [2215,0;7497,0] [2016,50;5627,50]
VLE mc? / 1236,0 1094,00 0,158993
Very low frequency, mc? [776,0;2260,0] [603,50;1836,50]
LE mc%/ 1171,0 744,50 0,04800*
Low frequency, mc? [613,0;2080,0] [507,50;1377,00]
HE mc?/ 1609,0 1150,0 0,125224
High frequency, mc? [742,0;2759,0] [544,50;2275,50]
LE/ 0,82 0,78 0,969242
HF [0,44;1,21] [0,43;1,34]

ITpumeuanue: *p<0,05, CTaTUCTUYECKU 3HAUMMBbIE OTINYNA
Note: *p<0.05, significant difference

Y CHOPTCMEHOB, KaK I Y JINLI, He 3aHUMAIOLVXCSI CIIOP-
TOM, HAOIIOA/OCh MpeobnafaHNe MapacMIaTUYECKOTO
3B€Ha PeI‘YIIHIH/H/I B IIOKO€, O YeM CBI/IHCTC}H)CTBYIOT BBICOKUE
3HaYeHNUs1 ObICTPBIX Konmebaumit HF-koMmoneHTa B 0611em
criektpe. VIHTepecHBIM (aKTOM, HA HALI B3IJISML, SB/IAETCS
TOCTOBEpHOE YBeNM4YeHMe IoKasareneir LF-kommoneHnTta
¢donoBoI1 3amcu nokoss BPC y cmopTcMeHOB, 4TO MOXKeT
OBITh MHTEPIPETHPOBAHO KAK YCHUIEHUE CHMIATIIIECKOI
per}IHIH/H/I y CHOpTCMeHOB B COCTOAHUU OTHOCUTE/IBHOTO
nokost. OgHako nofgo6OHast nHTepnperanus 6yget omnbod-
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HOJA, TaK KaK yBenudeHne LF-KoMIIOHeHTa IpOMCXoamuIo Ha
¢oHe yBenuuenne obugeit momHocTu cuekrpa (TP). Kpome
TOro, 3HaueHusA LF-KoMIOHeHTa He IpeBbIIIaIy 3HAYEHMA
HF-xoMIoHeHTa, ClefloBaTe/bHO, BET€TaTMBHAsA PETYIALNA
B COCTOSIHUM OTHOCUTENBHOIO IIOKOS Y CIIOPTCMEHOB OCY-
IIECTB/IANIACH TI0 BATOTOHMYECKOMY TUITy. 3HaYeHNe MHEK-
ca LF/HF B 0cHOBHOII IpyIIIle YKa3biBaeT Ha Ipeob/afanme
MapacMMIATHYECKOTO 3BEHA PETylIAlUM M COOTBETCTBYET
MHJEKCY CHOPTCMEHOB BBICOKOII CIIOPTVBHON KBa/mQuKa-
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AHanusupys CyMMy MOLIHOCTU Bcex BONH TP, MoxHO
3aK/IIOYUTD, YTO Y CIOPTCMEHOB HAOIIOfja/Iach TeH/JeHIINA
K YBeIMYEHNUIO O0IIell MOIHOCTY CIIEKTPa B CPABHEHUM C
He ciopTcMeHaMnt (4906,0 1 3253,50 Mc* COOTBETCTBEHHO),
OHaKO, pasmmuus 6sutn He goctoBepHsl (p=0,0959). O6-
masg MOIIHOCTD CIIEKTPa y CIIOPTCMEHOB COOTBETCTBOBA-
JIa HOpMe B MeXXCOpPeBHOBAaTe/IbHOM Ilepuoge or 3000 mc?
y HU3KOKBa/IM(UIVPOBAHHBIX CHOPTCMEHOB 1o 19000 u
6oree MC? — y 9NMUTHBIX. Y /NI, He 3aHMMAIOLIUXCS CIIOP-
TOM, O0O0Ias MOIJHOCTh CIEeKTpa cocTaBisima 3253,50
MC* M COOTBETCTBOBaJla MEXIYHAPONHBIM CTaHJapTaM
(TP=3,466+1018 mc?).

IToxasareny BPC B akTHBHOIT OPTOCTATUIECKOIT ITpObe
IpefCcTaBeHbl B Tabmige 2.

Y cnoprcmenos B ycnosuax AOII oTHocuTenbHO do-
HOBOII 3amucy HaOMIONA/NIOCh CHIVDKEHME CIIEKTPaIbHBIX
nokasarenein TP, VLF u HF u otHOCuTenbHbIi mogbem LE-
KoMITOHeHTa (puc. 1).

ITo muenmio H.W. IIInBIK y COOPTCMEHOB C YMEPEHHBIM
npeobajjaHeM aBTOHOMHOI PETy/IALMM PUTMA CepALia B
ycnoBusax AOIT orMeyaeTcs CHIDKeHME CIIeKTPATbHBIX ITOKa-
sarereit — TP, HE, LE, VLE Ilogo6Has peakipyst Ha OpTOCTa-
THYECKOE BO3JIEVICTBIIE PACCMATPMBAETCA KaK ONTMMA/IbHAA
U CBUJICTETIbCTBYET O BBICOKMX (PYHKIMOHAJIBHBIX U aiall-
TUBHBIX BO3MO)KHOCTAX OpraHM3Ma CIIOPTCMeHa. B Hamiem
VICCTIE[IOBAHNM, MBI 3aPETMCTPYPOBAIN He3HAUYNTEIbHOE T10-
BblleHVe b LF-koMoHeHTa Ha poHe 0011[ero CHMKEHNS
CIIeKTpabHBIX ToKasaTenrert B AOIL. MbI mpenmonaraeM, 4To
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HE3HAYMTENIbHOE yBeIMYEeHNE CYMITATNYECKOTO KOMIIOHEHTA
perymauun B AOII He sIB/IA€TCA TMApaJOKCATbHON peaKimert,
a JIMIIb CBUAETENbCTBYeT 00 amexsaTHOI peakiyu BHC Ha
HA4Ya/I0 TPEHMPOBOYHOIO IIPOLIECCa, SIB/IETCS MPICIOCOOM-
TEe/TbHBIM MEXAHM3MOM DETYJIALVMA.

B koHTpO/IBHOIT TpyIie HAOMIOFANCS affeKBATHBIN THUII
peakmyy Ha AOII co cHIDKeHMEM CIIeKTPATbHBIX KOMIIO-
HeHtos BPC (puc.2).

BricokonHdpopmMaruBHbIMM HoOKasatesavyu BPC B ak-
TUBHOJ OPTOCTaTMYECKOil Ipobe ABIAIOTCA MHIEKC Bere-
TaTMBHOTO paBHOBecus u K03 duunent 30:15, xapakrepu-
3YIOIIMIT PEAaKTMBHOCTD IapacuMIIaTideckoro orgerna BHC.
Hwuskue sHauenns K30:15 CBUJIETENILCTBYIOT O HEMOCTATOY-
HOCTJ Bara/IbHbIX BJIVMAHUI M HU3KOM (QPYHKIVIOHAIBHOM CO-
crossHun. HopmanbHhoit peaknueit Ha AOIT cemyer cunraThb
Ty peaxuyio, mpu kotopoit K30:15 Haxogntcs B gyanasoHe
or 1,25 mo 1,75 ycnoBHbix epuaun (Muxaiinos B.M., 2002).
B namem uccrefosanuy mokasaHa HOpMajabHasA peaklysA Ha
AOII mpn K30:15=1,27ycn.ef. B rpyIiie ClIOpTCMEHOB, B OT-
y4ne OT He TPEHMPOBaHHbIX /N1, y KoTopbix K30:15 cocra-
Bu 1,19ycn.en. (p=0,0075). MOXHO 3aK/IIOYNTD, YTO Y JINL,
He 3aHMMAIOLVXCA CTIOPTOM, HECMOTPS Ha aJ/JeKBaTHBII TUIT
peaxuyy, HabII0AAE TCSI HETOCTATOYHOCTD Bara/IbHBIX BIINsI-
HUIT, 9TO XapaKTepusyeT (QyHKIMOHAIBHOE COCTOSHME KaK
HEONTUMA/IbHOe. Y CIIOPTCMEHOB, HAIPOTNB, HAOIIOHAICs
OIITVMMAJIbHBI YPOBEHb (PYHKIVIOHAJIBHOTO COCTOAHUA U
MPOLIECCOB  PEryNALNM, MOATBEPKAAIINIICA BbICOKUMU
3HAUYEHMAMM CIIeKTpanbHOro aHamsa BPC.

Ta6mua 2
IToxasaTenyu BapmaGenbHOCT PUTMA CEPALIa B YCIOBUAX aKTUBHON OPTOCTATNYECKOIT IPOODI
Y CHOPTCMEHOB UTPOBBIX BUJIOB CIIOPTa U TINII, He 3aHIMAKIUXCA CIIOPTOM
Table 2
Heart rate variability indicators in active orthostatic test in game sports athletes and persons,
who are not involved in sports

IIpusnax / CnioprcmeHbl, n=61/ He cnoprcmensl, n=80 / P
Sign of comparison Group of athletes, n=61 Group of non-athletes, n=80
WBP, ycn.en. / 109,10 215,90 0,000059*
Vegetative balance index, con.units [75,20;219,70] [132,55;313,30]
TP, mc? / 2721,50 1637,50 0,000065*
Total power, Mc? [1542,00;5073,00] [1012,50;2626,50]
VLE mc? / 1058,50 668,00 0,000322*
Very low frequency, mc? [681,00;2201,00] [333,50;1345,00]
LE mc?/ 1223,00 602,00 0,000040*
Low frequency, mc? [648,00;1827,00] [398,00;1011,00]
HE mc?/ 337,00 195,00 0,004848*
High frequency, mc? [172,00;684,00] [87,00;407,50]
WBP, ycn.en. / 3,84 3,63 0,538784
Vegetative balance index, con.units [2,08;5,49] [2,57;6,31]
K 30/15/ 1,27 1,19 0,007524*
Coefficient 30/15 [1,19;1,40] [1,12;1,31]

IIpumeuanue: *p<0,05, CTATUCTUIECKU 3HAIMMBbIE OTINYINA

Note: *p<0.05, significant difference
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Puc.1. Crexkrpa/ibHble OKa3aTeu BapruabeIbHOCTI PUTMA CePALA y CIOPTCMEHOB B IIOKOE 1 B YCIOBIUSAX aKTUBHOI OPTOCTATIYECKOI IIPOOBI
Pic.1. Spectral indicators of heart rate variability of athletes at rest and in conditions of active orthostatic test
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Pic. 2. Spectral indicators of heart rate variability of persons who are not involved in sports, at rest and in conditions of an active orthostatic test

Takum 06pasoM, B IpyIlle CIOPTCMEHOB YCTAHOBJIEHA
TEHJEHIWsI B IIPeoO/IaflaHnyl [TapacUMIATUIECKON Peryys-
MM B TIOKOE, YCUJIEHNE PeaKTMBHOCTY NapacyMIIaTHYeCKO-
ro 3sBeHa BHC B yc/ToBMAX aKTMBHOTO OPTOCTa3a ¥ BBICOKMUI
yPOBeHDb (PYHKI[VIOHATIBHOTO COCTOSIHIISI OPTaHM3Ma B LIE/IOM.

[Tpn cpaBueHun nokasareneit BPC my>xumn crioprcme-
HOB J He 3aHMMAIOIINXCSI CIIOPTOM, OOHAPY>KEHBI Cylije-
CTBEHHbIE Pas3/IN4ys, IPeACTaB/IeHHbIe B Tabuie 3.
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My >K4IMHBI-CIIOPTCMEHBL 00/1afiany JOCTOBEpHO Ooree
BBICOKMMMU IIOKa3aTe/IAMN BeI‘eTaTI/IBHOI?I perIIF[IH/H/I B CO-
CTOAHUM OTHOCUTEJIBHOI'O IIOKOA I B yCHOBI/IﬂX AOH, BbI-
paxkaromyecs Hu3KMM 3HadeHneM VIBP, Boicokmmu mokasa-
tesimu TP, HFLE, VLF-koMIIoHeHTOB.

MHTepeCHbIMI/I I Ba>XHbIMU ABJIAKTCA OAaHHDBIC, HOIIy-
YeHHble IPM CPAaBHMTEIbHOM aHanmu3e mokasareneii BPC
CIIOPTCMEHOK U HE CIIOPTCMEHOK (Tab7. 4).
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Tabmuma 3
T IToxasarenyu BapuabeTbHOCTI PUTMa CePALIA MY)KYMH: CHOPTCMEHOB M TN, He 3aHMMAIOLINXCSA CIIOPTOM
B ()OHOBOII 3aNIVICH TOKOA U B YCIOBMAX AKTMBHOI OPTOCTATIYECKOIT IPOOBI
I Table 3
Heart rate variability in men: athletes and persons who are not involved in

(o) sports at the rest background recording and in active orthostatic test

N
IIpusnax / Cnoprtcmenbr, n=31/ Hecmoptcmenst, n=34 / P

A Sign of comparison Group of athletes,n=31 | Group of non-athletes, n=34

L WBPnokoi, yc.en. / 56,40 80,65 0,023466*
Vegetative balance index in rest, con.units [33,40;75,90] [47,80;121,10]
WBPoprocTas, ycn.en. / 103,80 187,10 0,008783*
Vegetative balance index in orthostasis, con.units [69,00;219,70] [109,90;312,40]
TP noxoii, mc? / 6481,00 3501,00 0,010041%
Total power in rest, Mmc? [4889,00;9401,00] [2069,00;6660,00]
TP oprocras, mc? / 2861,00 1759,00 0,004191*
Total power in orthostasis, mc? [1542,00;6121,00] [1134,00;2861,00]
VLF noxoit, Mc? / 1964,00 1461,50 0,054320
Very low frequency in rest, mc* [1115,00;3942,00] [755,0052249,00]
VLF oprocras, mc? / 1490,00 732,00 0,003776*
Very low frequency in orthostasis, mc? [681,00;2461,00] [337,00;1343,00]
LF noxkoit, mc? / 1926,00 780,50 0,004744%
Low frequency in rest, mc? [967,00;2466,00] [600,00;1420,00]
LF oprocras, mc? / 1276,00 640,00 0,007516%
Low frequency in orthostasis, mc? [648,00;1969,00] [489,00;1256,00]
HF noxoii, mc? / 2077,00 879,50 0,009304*
High frequency in rest, mc? [1188,00;4439,00] [429,00;2315,00]
HF oprocras, mc*/ 369,00 177,50 0,021894%
High frequency in orthostasis, mc? [192,00;716,00] [117,00;466,00]
LF/HF noxoit, mc? / 0,80 1,06 0,219335
LE/HF in rest, mc? [0,45;1,21] [0,59;1,51]
LE/HF oprocras, mc* / 3,67 4,30 0,411650
LF/HF in orthostasis, mc? [2,08;5,32] [2,40;10,11]
K30/15/ 1,26 1,19 0,096448
Coefficient 30/15 [1,19;1,40] [1,12;1,37]

Ipumeuanue: *p<0,05, CTATUCTIIECKI SHAYMMbIE OT/IIIILS
Note: *p<0.05, significant difference

86




CrniopTuBHas
MeavuviHa:

I ayau nparmuxa I |||

T.10 Ne2 2020

Tabmua 4

IToxasarenyu BapuabeTbHOCTY PUTMA CEPALIA Y )KEHINH: CIOPTCMEHOK VI JINLY, He 3aHUMAIOIUXCA CHOPTOM

B ()OHOBOI 3aNIVICH TOKOA U B YCIOBMAX AKTMBHOI OPTOCTATIYECKOIT IIPOOBI

Table 4
Indicators of heart rate variability in women: athletes and persons who are not involved in sports at

the rest background recording and in active orthostatic test
IIpusnax / CrnoprcmeHnbr, n=34/ Hecmoptcmenst, n=46 / P
Sign of comparison Group of athletes, n=34 Group of non-athletes, n=46
WBPnokoi, yc.en. / 108,30 92,45 0,475951
Vegetative balance index in rest, con.units [58,10;193,10] [66,70;145,20]
MBPopTocTas, ycm.en. / 126,10 222,95 0,004906*
Vegetative balance index in orthostasis, con.units [94,70;224,20] [146,30;314,20]
TP noxoit, Mc*/ 2652,00 3253,50 0,189825
Total power in rest, Mmc? [1527,00;4201,00] [1964,00;4883,00]
TP oprocras, mc? / 2581,00 1509,00 0,006964*
Total power in orthostasis, mc? [1481,00;3709,00] [946,00;2514,00]
VLF noxoit, Mc? / 961,00 788,50 0,592911
Very low frequency in rest, mc* [375,00;1134,00] [557,00;1707,00]
VLF oprocras, mc? / 928,00 629,00 0,035145%
Very low frequency in orthostasis, mc? [679,00;1920,00] [324,00;1347,00]
LF moxoit, mc? / 683,00 703,50 0,524479
Low frequency in rest, mc? [385,00;1174,00] [477,00;1235,00]
LF oprocras, mc? / 1167,00 573,00 0,003415*
Low frequency in orthostasis, mc? [617,00;1774,00] [354,00;865,00]
HF noxoit, Mc? / 774,00 1216,50 0,221701
High frequency in rest, mc? [385,00;1737,00] [678,00;2200,00]
HF oprocras, mc*/ 301,00 201,50 0,076826
High frequency in orthostasis, mc? [121,00;631,00] [70,00;396,00]
LE/HF rioxoi, mc? / 0,87 0,57 0,444943
LF/HF in rest, mc? [0,44;1,30] [0,41;0,99]
LE/HF oprocras, mc* / 4,16 3,63 0,893672
LF/HF in orthostasis, mc? [1,96;5,77] [2,71;5,30]
K30/15/ 1,27 1,19 0,041554*
Coefficient 30/15 [1,17;1,42] [1,1151,31]

IIpumeuanue: *p<0,05, CTaTUCTIYECKN 3HAYMMbIE OTININA

Note: *p<0.05, significant difference
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B cOCTOAHMM OTHOCHTEIBHOTO IIOKOS [JOCTOBEPHBIX
pasmunii B mokasaressix BPC BoisiBneHo He 6b110. OfHAKO
IIPOCTIEXNBAJIACh TeH/IEHINA B YCUIEHNY CUMIIATIYeCKOM
peryIAnun B IOKOE y CIOPTCMEHOK, O YeM CBUJeTeNb-
crByer VIBP u otHOmenne LF/HE Bo3moxxHo, mopo6Has
TeHIeHUVsT OOyC/IOB/IeHAa HAYajioM CIIOPTMBHOTO Ce30Ha
U «BpabaThIBaHMEM» OPraHM3Ma B TPEHUPOBOYHBII IIPO-
1ecc. MO>XXHO IPeANONOXIUTb, 9TO PpuU3MYecKas HarpysKa,
IpefbsABIAeMas CHOPTCMEHKAM, ABJIAETCA YPe3MEPHOIL, O
YeM CBUJETEeNIbCTBYET Npeolnafanme KomebaHmit Hajcer-
meHTapHOro VLF-koMIoHeHTa B 001IeM CIIEKTpe pUTMA.
AHanus perynaTopHbix cucteM B ycnosuax AOII mosso-
JIIeT 3aK/II0YNTh O BBICOKOM YPOBHE aKTMBHOCTHM pery-
JIATOPHBIX CUCTEM B OCHOBHOI rpymme. B ycnosusax AOII
CIIOPTCMEHKI [eMOHCTPUPOBaIn 6ojiee BBICOKME IIOKa-
3arenn 06IIero CIeKTpa MOLIHOCTH, a TAKXe KomebaHmil
VLF u LE Koa¢¢uument 30:15 6511 BbIlLIe y CIOPTCMEHOK
(1,27 ycm.en.) M cOOTBETCTBOBAI HOPMaJ/IbHOM peaKLuu Ha
AOIIL Y He ciopTcMeHOK, HanpoTtus, K30:15 (1,19 ycn.epn.)
COOTBETCTBOBAJI CHIDKEHHOI peakuyy B oTBeT Ha AOIL
TaxuM 06pasom, B KOHTPOJIBHOIL IPyIIIie Hab/II0aIach Ba-
TyCHas HEJOCTATOYHOCTD, CBUETE/IbCTBYIONIASA O HEONITH-
Ma/IbHOM (PYHKIMOHAIbHOM COCTOSTHUIL.
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TakuM 06pasoM, YCTaHOBIEHHOe MHOroobpasme [o0-
CTOBEPHBIX OT/IMYMII M 0OCOOEHHOCTEl I0Ka3aTeyell Bapua-
OeIbHOCTI PUTMA CepAlia y CIIOPTCMEHOB UTPOBBIX BUJIOB
CrIopTa B Hayajie TPEHMPOBOYHOTO Ce30HA IPUMMEHNMO B
MPAKTUYECKON [1eATEeNbHOCTY [JIS1 OLIEHKU Q)yHKuMOHaHb-
HOT'O COCTOSIHUS OpPraHM3Ma.

4, BeiBOBI

1. B Hayase TPEeHMPOBOYHOTIO CE30HA Y CIIOPTCMEHOB
UT'POBBIX BUJOB CIIOPTa, HOJMYYAOIVX BbICIIee 0Opa3oBa-
HII€, yCTAaHOBJIEHA BbICOKAsA aKTUBHOCTD VM PEaKTMBHOCTD ITa-
PacHMIIaTIYECKOTO 3B€HA PETY/IALMN, YTO CBUAETENbCTBYET
06 onTrManbHOM (PYHKI[MOHA/IBHOM COCTOSIHUM afjallTaIiy-
OHHBIX CHCTEM;

2. Y cHOpPTCMEHOB MY)XCKOTO II0JIa II0Ka3aHO IIpe06-
JaZlaHMe BaralbHbIX BIMAHMII B IIOKOE, a TAK)XXe BBICOKAS
PeaKTMBHOCTb IIAPACUMIIATIMYECKOTO KOHTYpa Pperyasanumn
B YC/IOBMAX aKTVMBHOI OPTOCTATUYECKON IPOODI, B OT/IIYME
OT MY>K4NH, HE 3aHMMAIOLINXCS CIIOPTOM;

3. BereraTyBHas perynAnus KEeHIINH, KaK CIOPTCMe-
HOK, TaK J He 3aHMMAIOILIVXCS CTIOPTOM, CYIL[ECTBEHHO He OT-
JIMYAETCS ¥ OCYIECTB/IAETCA MO MAPACHMIATIYECKOMY TUITY
B COCTOSHMM ITOKOs1. B yCTIOBUAX aKTMBHOI OPTOCTaTNYIeCKON
poO6BI CIIOPTCMEHKN TE€MOHCTPUPOBAIN JOCTOBEPHO Goee
BBICOKYIO PEaKTMBHOCTD ITapacuMIiaTiieckoro oraena BHC.

References

1.  Jordanian FA. Functional preparedness of volleyball
players: diagnosis, adaptation mechanisms, correction of
disadaptation symptoms. Preparation of women’s and men’s teams
for the competition. Moscow, Sport, 2016. 176 p. Russian.

2. Chainikov PN, Cherkasova VG, Kulesh AM. Cognitive
functions and mental performance of athletes playing sports.
Sports Medicine: Science and Practice. 2017;7(1):79-85 (In Russ).
DOI: 10.17238/I1SSN2223-2524.2017.1.79

3. Leicht AS, Halliday A, Sinclair WH, D’Auria S,
Buchheit M, Kenny G, Stanley J. Heart Rate Variability Responses
to Acute and Repeated Postexercise Sauna in Trained Cyclists.
Applied Physiology, Nutrition, and Metabolism. 2018;43(7):704-
10.

4. Rabbani A, KaramiBaseri M, Reisi J, Manuel
Clemente F, Kargarfard M. Monitoring Collegiate Soccer Players
During a Congested Match Schedule: Heart Rate Variability
Versus Subjective Wellness Measures. Physiology & Behavior.
2018;194:527-31.

5.  Cherkasova VG, Chainikov PN, Muravyev SV,
Kulesh AM, Solomatina NV. Clinical efficacy of Cytoflavin in
optimizing the autonomic regulation of male volley players. The
Russian Journal of Preventive Medicine. 2018;21(3):74-78 (In
Russ). DOI: 10.17116/profmed201821374

6. Gavrilova EA. Rhythmocardiography in sports.
Izdatelstvo SZGMU imeni L.I. Mechnikova, 2014, 164 p. (In
Russ).

7.  Ortega E, Wang CJK. Pre-performance Physiological
State: Heart Rate Variability asa Predictor of Shooting Performance.
Applied Psychophysiology Biofeedback. 2018;43(1):75-85.

38



CrniopTuBHas
MeavuviHa:

I ayau nparmuxa I |||

Performance // Applied Psychophysiology Biofeedback. 2018.
Vol.43, Nel. P.75-85.

8.  Omerbegovic M. Linear Short-Term Heart Rate
Variability Parameters of Subjects Tobacco Cigarette Smokers and
Subjects Nonsmokers in Preoperative Period // Clinical Trial. 2017.
Vol.71, Nel. P.12-15.

9.  MuxaittoB B.M. BapnabensHocTp purMa ceppua (Ho-
BBIiT B3IJIAJ, Ha CTapylo mapagurmy). Visanoso, 2017. 516 c.

10. Jiménez Morgan S, Arturo Molina Mora J. Effect
of Heart Rate Variability Biofeedback on Sport Performance, a
Systematic Review // Applied Psychophysiology Biofeedback. 2017.
Vol.42, Ne3. P.235-45.

11. Hayano J, Yuda E. Pitfalls of Assessment of Autonomic
Function by Heart Rate Variability // Journal of Physiological
Anthropology. 2019. Vol.38, Nel. P.3.

12. IInsix H.V. BaprabenrpHOCTb cepfieqHOro pUT™Ma B IIO-
KOe 1 OpTOCTase IIpY PasHBIX AMANa30HAaX 3HadeHMit MxDMn
y JBDKHMI-TOHIINIL B TPEHMPOBOYHOM Iponecce // Hayka u
criopt: coBpeMeHHble TeHfeHIuu. 2020. T.8, Nel. C.83-96. DOI:
10.36028/2308-8826-2019-8-1-83-96

13.  Kiss O, Sydé N, Vargha P, Vagéo H, Czimbalmos C,
EdesE, ZimaE, Apponyi G, Merkely G, Sydo T, Becker D, Allison
TG, Merkely B. Detailed Heart Rate Variability Analysis in Athletes
// Clinical Autonomic Research. 2016. Vol.26, Ne4. P.245-52.

14. Mbller C, Maarten van Dijk R, Wolf F, Keck M, Potschka
H. Impact of Repeated Kindled Seizures on Heart Rate Rhythms,
Heart Rate Variability, and Locomotor Activity in Rats // Epilepsy
Behavior. 2019. Vol.92. P.36-44.

15.  Colzato LS, Jongkees BG, de Wit M, van der Molen
MJW, Steenbergen L. Variable Heart Rate and a Flexible Mind:
Higher Resting-State Heart Rate Variability Predicts Better Task-
Switching // Cognitive, Affective & Behavioral Neuroscience. 2018.
Vol.18, Ne4. P.730-38.

16. Bewnnep M.B., Yepkacosa B.I., Koparesp M.A., Mypa-
BoeB C.B., Yaitnukos IL.H. AddexTnBHbIe 1 AMCCOMHMYECKNE
PacCTPOJICTBA Y CTYAEHTOB BY30B B 3aBMCUMOCTHU OT CIIOPTVMBHOII
nesitenbHOCTY // Cnbupckoe MepuimacKoe 0603penne. 2019. Nel.
C.63-74. DOI: 10.20333/2500136-2019-1-63-74

Mudopmais 06 aBTopax:

T.10 Ne2 2020

8.  Omerbegovic M. Linear Short-Term Heart Rate
Variability Parameters of Subjects Tobacco Cigarette Smokers
and Subjects Nonsmokers in Preoperative Period. Clinical Trial.
2017;71(1):12-15.

9.  Mikhailov VM. Heart rate variability (a new look at an
old paradigm). Ivanovo, 2017. 516 p. Russian.

10. Jiménez Morgan S, Arturo Molina Mora J. Effect
of Heart Rate Variability Biofeedback on Sport Performance,
a Systematic Review. Applied Psychophysiology Biofeedback.
2017;42(3):235-45.

11. Hayano J, Yuda E. Pitfalls of Assessment of Autonomic
Function by Heart Rate Variability. Journal of Physiological
Anthropology. 2019;38(1):3.

12.  Shlyk NI. Heart rate variability at rest and during an
orthostatic challenge at different ranges of MxDMn values in
female skiers in the training process. Science and sport: current
trends. 2019;8(1):83-96 (In Russ). DOL 10.36028/2308-8826-
2019-8-1-83-96

13.  Kiss O, Sydé N, Vargha P, Vago H, Czimbalmos C,
Edes E, Zima E, Apponyi G, Merkely G, Sydé T, Becker D,
Allison TG, Merkely B. Detailed Heart Rate Variability Analysis
in Athletes. Clinical Autonomic Research. 2016;26(4):245-52.

14. Moller C, Maarten van Dijk R, Wolf F, Keck M,
Potschka H. Impact of Repeated Kindled Seizures on Heart Rate
Rhythms, Heart Rate Variability, and Locomotor Activity in Rats.
Epilepsy Behavior. 2019;92:36-44.

15. Colzato LS, Jongkees BG, de Wit M, van der
Molen MJW, Steenbergen L. Variable Heart Rate and a Flexible
Mind: Higher Resting-State Heart Rate Variability Predicts Better
Task-Switching. Cognitive, Affective & Behavioral Neuroscience.
2018;18(4):730-38.

16. Vetsler MYV, Cherkasova VG, Kovalev MA,
Muravyev SV, Chainikov PN. Affective disorders and dyssomnias
in university students depending on sports activities. Siberian
Medical Review.2019;(1):63-74 (In Russ). DOI:10.20333/2500136-
2019-1-63-74

Yaitaukos ITaBen HukonaeBud, foneHT Kadenpbl MEUIHCKON peabyInTay, CHOPTUBHON MeSILIMHBI, HU3MIeCKOIl KY/IbTYPBI 1 370~
posbss ®I'BOY BO III'MY nm. akagemuka E.A. Barnepa Munsnpasa Poccun, x.m.H. ORCIDID: 0000-0002-3158-2969 (+7(905)862-46-64,

chainikov.p.n@gmail.com)

Yepkacosa Bepa leopruesna, sapepyromas Kadepoit MEAMIIMHCKON peabuInTalum, CIOPTUBHOI MEAUIIVMHBL, PU3NIeCKOi KY/IbTYDbI U
sgoposbsa PI'BOY BO III'MY nm. akasemuka E.A. Barnepa Munsgpasa Poccun, npodeccop, g.m.H.; ORCIDID: 0000-0002-7372-6457

Mypasbe Cepreit BraguMuposud, foLeHT Kadeapbl MeAMIMHCKO peabuInTalm, CIOPTUBHOI MeIMLVHbI, GUSIIECKO! Ky/IbTYpPBI 1
spoposbs PTBOY BO III'MY um. akagemuka E.A. Barnepa Munsznpasa Poccun, k.m.1.; ORCIDID: 0000-0002-8924-8912

Kymemr Auna MuxaiitoBHa, JOLEeHT Kadelpbl MeAVLIMHCKON peadbuInTaluy, CIOPTUBHONM MeJUIIMHbI, PU3NYECKOI KYIbTYPBI 1 3[0PO-
Bba ®I'EOY BO IITMY um. akafgemuxa E.A. Baraepa Munsgpasa Poccun, k.m.H. ORCIDID: 0000-0002-8991-0531

Information about the authors:

Pavel N. Chainikov, Ph.D. (Medicine), Associate Professor of the Department of Medical Rehabilitation, Sports Medicine, Physical Cul-
ture and Health of the Academician Ye.A. Vagner Perm State Medical University. ORCIDID: 0000-0002-3158-2969 (+7(905)862-46-64, chain-

ikov.p.n@gmail.com)

Vera G. Cherkasova, M.D,, Prof., Head of the Department of Medical Rehabilitation, Sports Medicine, Physical Culture and Health of the
Academician Ye.A. Vagner Perm State Medical University. ORCID ID: 0000-0002-7372-6457

Sergey V. Muraviev, Ph.D. (Medicine), Associate Professor of the Department of Medical Rehabilitation, Sports Medicine, Physical Culture
and Health of the Academician Ye.A. Vagner Perm State Medical University. ORCID ID: 0000-0002-8924-8912

Anna M. Kulesh, Ph.D. (Medicine), Associate Professor of the Department of Medical Rehabilitation, Sports Medicine, Physical Culture
and Health of the Academician Ye.A. Vagner Perm State Medical University. ORCID ID: 0000-0002-8991-0531

)
y
H
K
i
U
o)
H
A
A
b
H
A
A

P ASHOOCIH» KNP




T.10 Ne2 2020 Sports

Medicine:
| research and practice | ||/}

KoHdnukT MHTEpeCOB: aBTOPHI 3a5IB/IAIOT 06 OTCYTCTBUM KOH(INKTA MHTEPECOB
Conflict of interests: the authors declare no conflict of interest

ITocmynuna 6 pedakyuto: 15.03.2020
Ipunsma x nybnukavuu: 22.06.2020
Received: 15 March 2020

Accepted: 22 June 2020

F
10)
N
C
T
I
(0)
N
A
L

Cepusa «bubnunoreka xxypHana «CnopTuBHas MeAMLMHA: HayKa U NMpaKTuka»

TecTbl ¢ ;O3UpyeMoit PpU3NIECKOIT HATPY3KOI B CIIOPTIBHON MeUIIITHE

TECTbI C AO3UPYEMOWM JIanapips A.IlL., Aukacos E.E., Measenes U.b.

OU3UYECKOW HATPY3KOWU
B CMIOPTUBHOM B kHure marmTca peKOMeHJauuy Mo MPOBEJEHUI0 TECTOB C NO3MPOBAHHOM

MEAULIMHE cy6MaKCMMaan0171 " MaKCHMaJIbHOM (1)M3Ml1ec1<0171 HarpysKoil Ha BelI03prome-
Tpax, ABVDKYILECS JOPOXKKe, IPeOHOM 9proMeTpe U IPY BBIIOTHEHNUN CTell-
TeCTa I CHOPTCMEHOB Pa3HBIX BUIOB CIIOPTA ¥ Pa3HOIO YPOBHS CIOPTUB-
HOTO MacTepCTBa, a TAK)Ke 3aHMMAIOLINXCS O3J0POBUTENBHON (BU3NIECKOiT
Ky/IbTypoit. [IpuBOfATCA IpUMepBl pacdeTa 1 OLIEHKY OIpefe/iAeMbIX QyHK-
[IVIOHAJIPHBIX TTOKa3aTesieil ¥ Hal0TCsl MPAaKTUYeCKe PeKOMEeHAlNN 110 TIPo-
BeJIeHMIO 3aK/TI0UUTE/IbHOI OLIEHKY Pe3y/IbTaTOB BBIIIOTHEHHOTO TeCTa.

Kuura paccunTtana Ha CIIOPTUBHBIX Bpadell, TPeHEPOB U CIOPTCMEHOB /ISt
nonydeHnsA nHopManyuy 06 0cO6eHHOCTAX alalTalVM OPTaHU3Ma K 03MPO-
BaHHBIM (PM3MYECKMM HAarpy3KaM ¥ JIy4IIero IIOHUMAHNUsA pe3y/IbTaToB IIPOBe-
IEHHOro 00C/IeN0BaHMA.

KHury MoXHO 3akasaTb Ha canTe usgatenscra «CnopT»: http://www.olimppress.ru/
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