KPATKHUE COOBILIEHUA

YAK 612.13+612.81 DOI: 10.17238/issn2542-1298.2017.5.4.90

OCOBEHHOCTH YCTOHYHUBOCTH CUMIIATOTOHHYECKOI O THIIA
BETETATUBHOM PEI'Y/IAILIHHA Y IOHbIX IBIKHHKOB
oJ JEHCTBHEM TPEHHPOBOYHbIX H COPEBHOBATE/IbHbIX HATPY30K
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DOKCIEepHMEHTATIBHO ONPEIeNsUIach yCTOWINBOCTh CHMIIATOTOHHYIECKOTO THIIA BETeTaTHBHOM HEPBHOH cHCTe-
MBI Y IOHBIX JIBDKHUKOB IO/ IEHCTBHEM TPEHUPOBOUHBIX X COPEBHOBATEIbHBIX HATPY30K. Y MIKOIbHUKOB 10—-11 ner
3aIMChIBAIM KapAHOPUTMOrPaMMy Ha 3JIEKTpoKapauorpade ¢ MOCIeAYIOINUM MaTeMaTHUECKUM aHAIIH30M Cep-
JICYHOTO pUTMA (BPEMCHHBIC M CIIEKTpAIbHBIC MMOKa3aTenn). [lokazaHo, 9To B MOATOTOBUTEIBHEINA epuos 55 %
CTIIOPTCMEHOB COXPAHIUIN CHMIIATOTOHIMYECKUH THUI BETeTAaTHBHOM HEPBHOHM CHCTEMBI; Y HUX OTMEYaIach MOBBI-
IICHHAs aKTUBHOCTh T'YMOPAJILHOTO KaHAIa U HEKOTOPOE MOHIKEHHE aKTHBHOCTH LEHTPAIBLHOTO KOHTYPa pery-
JSIMU, IPU 3TOM CTaTUCTUUECKU 3HAYMMBIX U3MEHEHUI MoKa3aTeneil BapuadeIbHOCTH CEpACUHOrO PUTMA HE Ha-
omonanock. Y 45 % ucnbITyeMbIX TIPOU30IIEI IEPEX0]T C UCXOAHOTO CUMITATOTOHUYECKOTO Ha HOPMOTOHHYECKHN
THUIT; Y JAHHBIX CIIOPTCMEHOB OTMEYAJIOCH MOHIKEHHE (DOHOBOTO HANPSHKEHHS PETYISITOPHBIX MPOLECCOB, KOTO-
pO€ COMPOBOKIANOCH CTATUCTUYECKH 3HAYMMBIM CHIDKCHHEM aKTHBHOCTH IICHTPATBHOTO KOHTYpa PEryJIsIIuy,
HOBBIIIEHUEM aKTUBHOCTH IAPACUMIIATHUECKOM HEPBHOM CUCTEMBI ¥ IPe00IaJaHueM AbIXaTeIbHOM KOMIIOHEHTBI
B BOJTHOBOI CTPYKTypE CEpJICUHOro puTMa. B copeBHOBATEIbHBIN NEPHO IPAKTUIECKH Y BCEX CIIOPTCMEHOB CO-
XPaHMIICS UCXOIHBIM CUMIATOTOHIMYECKHII THIT BET€TaTUBHOHN PETYISINN, O€3 CTAaTUCTHICCKN 3HAYNMBIX H3MEHE-
HUI ITOKa3aTeneil cepaedHoro purMa. GoHOBoOe HANPSHKEHUE PETYISATOPHBIX IPOLIECCOB IS JAHHBIX JIBDKHUKOB
HNPAaKTUYECKH HE U3MEHUIIOCh. TakuM 00pa3oM, y JIBIKHUKOB ¢ CUMIATOTOHUYECKUM THIIOM BEreTaTUBHOM HEpB-
HOM CHCTEMBI IO ICHCTBHEM TPEHUPOBOYHBIX M COPEBHOBATEIBHBIX HATPY30K MPOUCXOAAT CYILIECTBEHHBIE TIpe-
00pa3oBaHMUs PETYIATOPHBIX MEXaHW3MOB, MPOSBIAIOMINECS B HEPAaBHO3HAYHBIX M3MEHECHUSIX IOKa3areneil cep-
JEIHOTO pUTMa. Pe3ynbTaTsl JaHHOTO aHaJIHM3a IMO3BOJIAT B JAIFHEUIIIEM MOBBICUTH KAY€CTBO MOATOTOBKH IOHBIX
CIIOPTCMEHOB.
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Onenka (yHKIIMOHAIBHOTO COCTOSIHHSI Op-
raHu3Ma MPeACTaBISET cO00W OMHY M3 TpobIeM,
UMEIOIINX OTHOUICHHE K PEIICHHUIO 3a/1a4 Macco-
BOrO (PM3KYJIBTYpHOTO JBMKEHHSI M TOATOTOBKU
crioprcmeHoB [1, 2]. CocTosiHuE pPeryasiTOpHbIX
CHUCTEM U UX CIIOCOOHOCTH 00ecrednTh HeoOXo-
JUMYIO a/IalTalldio Opranu3Ma K pu3udeckon Ha-
rpy3Ke SIBISIOTCS OMNPEACNSAIONMMH B MPOTHO3€E
tpenupoBanHoct [2, 3]. LlenecooOpasno ObLIO
OBl TMHAMUYECKOE HAONIOACHHE 3a COCTOSHHUEM
PETYJISATOPHBIX CUCTEM IO]] BIUSHUEM Harpy30K B
TOIMYHOM TPEHUPOBOYHOM IHKJIE.

B nccnenoBanny npuHUMAIH y4acTre JIbDKHUKA
10 u 11 ner (n = 46). Peructparuiro 31eKTpoKap/Iu-
OrpaMMBbl OCYILECTBIISUT C HCIHOJIB30BAHHEM IIPO-
rpaMMHoro obecrnieueHust komnanuu «Heipocodr»
(Poccust), kapamopuTMOrpaMMmy 3alMChIBAIN IO
CTaHJAPTHOM METOAMKE. [[MUTENbHOCTH perucrpa-
mu coctasisia 300 ¢ (He meHee 512 uHTEpBaIoOB
RR). PaccuuthiBamm oOIENPUHATHIE BPEMEHHBIE
M CIEKTpaJIbHBIC CTaHIAPTH3UPOBAHHBIE XapaK-
TepucTuk KapauouHTepBasioB [4]. Crarucrude-
CKYI0 00pabOTKy MOJSy4EHHBIX pe3yJbTaToB Mpo-
BOJWJIA C WCTOJIb30BAaHHUEM TIPOrpaMMbl «Statistica
6.0». 3HaUMMOCTb C/ABUTOB OLICHUBAJIH C IIOMOILBIO
U-kpurepuss ManHa—YutHu. Pe3ynbrarel cuuTamu
CTaTUCTUYECKH 3HaYMMbIMU TipH p < 0,05.

B nHavane rommyHOrO TPEHWPOBOYHOTO LUKIIA
(mepexoAHbIli TEpPUON) Tpynma ¢ JOMUHHPOBA-
HueMm cummnaruueckoro oraena BHC cocraBuia
24 % u3 Bcex UCHBITYEMBIX. B OAroTOBUTENBHBIM
nepuoJ| B AaHHOM rpynmne 55 % crnopTcMeHOB co-
XPaHWJIU CHUMIIATOTOHWYECKUH THI PETYISALUH, a

Cnmcok JiuTeparypsl

octasibHble (45 %) mepemu ¢ CUMIATOTOHUYE-
ckoro Ha HopmotoHnyeckud Tun BHC. ¥V cnopt-
CMEHOB, KOTOpBIE B IMOJATOTOBUTENLHBI MEPUONT
IEpEeLUIM B IPyNIly C HOPMOTOHHMYECKHM THUIIOM
BHC, naOnromanoch MOBBILIEHHE aKTUBHOCTU
napacummnaruueckoro oraena BHC. Ha sto yka-
3piBaeT yBenmyenne SDNN c (38,43+2,89) mc
no (55,33+4,70) mc (p = 0,033), RMSSD - ¢
(32,29+2,63) mc 10 (56,33+10,03) mc (p = 0,033).
B BOJHOBOH CTpYKType CEpAEYHOIO0 puUTMa Mpo-
ucxommwio ysenrmdenue HF ¢ (624,57+107,05) mc?
10 (1789,334+373,4) mc? (p = 0,033). B copeBHOBa-
TEJNbHBIN MEPHOJ MPAKTUYECKU BCE CIIOPTCMEHBI
(91 %) u3 naHHOM TPYNIBI COXPAHUIN UCXOIHBIN
CUMIIATOTOHMYECKHUNA TUI PETyJISALUY.
[IpoBeneHHoe wuccnenoBaHUE MOKA3ajiao, YTO
Moj JIEMCTBUEM TPEHHUPOBOYHBIX HArpy30K pas-
HOI HANpPaBJICHHOCTH MOKET MEHSTHCSI MCXOIHBIN
TUI BET€TaTMBHOM PETYNSALMM, NPUYEM JIaHHbIE
M3MEHEHUs HMMEIOT Pa3HOHANPABIECHHBIA Xapak-
TEp, B HEKOTOPBIX CIIydasiX OHU MOTYT BBIXOJHUTH
3a mpenensl oxHoro npeobmamaromero Tnma BHC
B Apyroil. [lomydyeHHble HAMU pe3ynbTaThl TaKXkKe
MOATBEP)KIAIOTCA U JIPYTUMH aBTOpaMH TPU HC-
CIIEZIOBAHUM CIIOPTCMEHOB APYTHX BUAOB CIOpTa
Y YKa3bIBaIOT, YTO ajanrtanuonnslie capuru B BHC
B CYIIECTBEHHOM Mepe 3aBHCAT OT HalpaBJIeHHO-
CTH TPEHHUPOBOUHOro mporecca U or tuna BHC
[1-3]. [IpencraBneHHbIe JaHHBIE 00 OCOOCHHOCTSAX
ycTolunBocTH cumnaroroHnueckoro tuna BHC k
JIEUCTBUIO TPEHUPOBOUHBIX HArpy30K CBHJIETEIb-
CTBYIOT O HEOOXOIMMOCTH y4eTa JaHHOTO (akTopa
B TIOCTPOEHHH TUTaHA TPEHUPOBOYHOTO TIpoIIecca.
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STABILITY OF THE SYMPATHOTONIC TYPE OF AUTONOMIC REGULATION
IN YOUNG SKIERS UNDER THE INFLUENCE OF PREPARATORY
AND COMPETITIVE LOADS

The study determined experimentally the stability of the sympatotonic type of the autonomic nervous
system in young skiers experiencing preparatory and competitive loads. In schoolchildren aged 10—
11 years, cardiorhythmogram was recorded using an electrocardiograph, followed by a mathematical
analysis of heart rate (time and spectral indices). During the preparatory phase, 55 % of the skiers retained
the sympathotonic type of the autonomic nervous system; they showed an increased activity of the
humoral channel and a slight decrease in the activity of the central regulation circuit, while no statistically
significant changes in the indices of heart rate variability were observed. In 45 % of the subjects we saw a
transition from the initial sympathotonic to the normotonic type; these athletes experienced a decrease in
background tension of regulatory processes, which was accompanied by a statistically significant decrease
in the activity of the central regulation circuit, an increase in the activity of the parasympathetic nervous
system, and predominance of the respiratory component in the wave structure of the heart rate. During the
competitive phase, practically all the skiers retained the initial sympathotonic type of autonomic regulation,
without statistically significant changes in heart rate parameters. The background tensions of regulatory
processes for these athletes remained practically unchanged. Thus, skiers with the sympathotonic type
of the autonomic nervous system under the influence of preparatory and competitive loads experience
significant transformations of regulatory mechanisms, manifested in unequal changes in heart rate
parameters. The results of this analysis will help further improve the quality of training of young athletes.

Keywords: young skiers, autonomic nervous system, sympathotonic type of autonomic regulation,
heart rate variability.
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