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BEFETATUBHASA PErYNnAUUA CEPAEYHOIO PUTMA Y ®YTBEOJNTUCTOB
B NMPOLIECCE NOAAEPXAHUA NOCTYPAJIBHOI O BANTAHCA
W PELLEHWA KOTHUTUBHbBIX 3A0AY

B craTbe paccMoTpeHbl 0COOEHHOCTM BErETaTUBHO Perynsayum cepaedHoro putma y dytéonncTos B npolecce
noAaepxaHns nocTypansHoro 6anaHca B ABYXOMOPHONM W O[HOOMOPHON CTOMKaX C OAHOBPEMEHHbIM PELLEHNEM
KOTHUTWBHbIX 3aAaud. BbISBNEHO, YTO peLLleHie JONOMHUTENBHOM KOTHUTUBHO 3aAaun B npoLiecce NoAAepxaHus
BEPTUKamnbHOA MO3bl COMPOBOXAAETCA CHWKEHWEM NapacuMNaTUYeckux BAWSHWA, @ Takke MOBbILIEHNEM
aKTWBHOCTW CMMMATUYECKON HEPBHON CUCTEMbI M LIEHTParnbHOTO KOHTypa ynpaBfeHus puUTMOM cepaua.
®yT60MUCTBLI NO CPABHEHNIO CO CTYAEHTAMM, HE 3aHUMAILLMMUCS CMOPTOM, Kak Mpy OAMHOYHOM MOAZEPKaHWM
no3bl, Tak v B YCNIOBUAX BbINOMHEHNS [BOIMHBIX 3aAaY, XapakTepuayloTcs 6onee 3KoHOMHbIM (hyHKLMOHUPOBaHWEM
CepAeYHO-COCYANCTON CUCTEMbI, BEreTaTMBHAsA Perynsuns KOTOpOi OCYLLECTBNSAETCA C MEHbLMM y4acTueMm
CUMNATUYECKON HEPBHOM CUCTEMBI U LIEHTPANbHOr0 KOHTYPA, a Takxe BoMbLUMM BKIKOYEHEM NapacMnaTnieckon
HepBHOI CuCTeMbI. [MonyyeHHble pesynbTaTbl AOMOMHSIOT UMElLNecs NpeaCTaBneHns 0 ponu BereTaTuBHOro
perynaTopHOro 3seHa B peanuaaumu cneuududeckux ans (yt60n1cToB ABOMHbLIX 3aaau.

KnioueBble cnoBa: BeretatBHas perynsumus cepAeyHoro putma; nocTypanbHblil banaHc; ABOiHbIE 3aAaqm;

byT6ONNCTLI; KOTHUTUBHBIE 3afaun; ABYXOMOPHAas CTOVKa; OAHOOMOPHAs CTOWKa; CepAeyHO-cocyancTas

cucTema; BapnabenbHOCTb CepAeyHOro puTMma.

VEGETATIVE REGULATION OF HEART RATE IN FOOTBALL PLAYERS
IN THE PROCESS OF MAINTAINING POSTURAL BALANCE
AND SOLVING COGNITIVE TASKS

The article examines the features of autonomic regulation of heart rate in football players in the process of maintaining
postural balance in double-support and single-support stances while simultaneously solving cognitive problems. It
was revealed that solving an additional cognitive task in the process of maintaining a vertical posture is accompanied
by a decrease in parasympathetic influences, as well as an increase in the activity of the sympathetic nervous system
and the central circuit for controlling heart rhythm. Football players, compared to students who do not go in for sports,
both when maintaining a single posture and when performing dual tasks, are characterized by a more economical
functioning of the cardiovascular system, the autonomic regulation of which is carried out with less participation of the
sympathetic nervous system and the central circuit, as well as a greater activation of the parasympathetic nervous
system. The results obtained complement the existing ideas about the role of the autonomic regulatory link in the
implementation of dual tasks specific to football players.

Keywords: types of autonomic regulation of heart rate; postural balance; dual tasks; football players; cognitive

tasks; two-support stance; single-support stance; the cardiovascular system; heart rate variability.

B wurpoBoii pesrensHoCcTH (PyTOOIUCTOB
MPUCYTCTBYIOT CUTYyaIlul, B KOTOPBIX HEOO-
XOAUMO OJTHOBPEMEHHO DPEIIaTh MOCTYpPAJIb-
HBIC M KOTHUTUBHBIC 38124 [1]. DyTOOIUCTHI
MOCTOSIHHO AHAJIM3UPYIOT HM3MEHSIIOUIYOCS
WUTPOBYIO CHUTYAIIMIO Ha TOJIE C IIEJIbIO BHI-
Oopa Hambosiee ONTHUMANBHBIX TO3ULMA U
TEXHUKO-TAKTHYECKUX JICUCTBHUH, NMPU ITOM
MapajselbHO TOAAECPKNBas MOCTYPAJIbHBIN

6ananc (I1b) B ABYXOHMOpPHBIX M OIHOOIOP-
HBIX cTOWKax [2]. laHHbIE YCIOBUS CTIOPTUB-
HOH JesITeTbHOCTH (hyTOOTUCTOB, CBSI3aHHBIC
C pelICHHEM HECKOJIBKUX OJIHOBPEMEHHBIX
3a/1a4 pa3HOro THUIa, MOXKHO 0003HAUUTh KaK
JIBOMHBIC 3a]1a4U.

CoBMECTHOE BBITIOJIHEHUE TOCTYPaJIbHOM
W KOTHUTHUBHOW 3amauy TpeOyeT aKTHUBU3a-
LMW BEreTaTUBHOI'O PEryJsATOPHOrO 3BEHA,
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KOTOpOE HEOOXOAMMO ISl peaH3alii TPO-
(OTPOIHBIX U 3PTOTPONHBIX (yHKINH opra-
Hu3Ma. CerMeHTapHble U HaJCerMeHTapHbIe
OT/ENbl BEreTaTUBHON HEPBHON CHCTEMBI
(BHC) sBnsitoTcsi BaXKHBIM 3BEHOM peajun3a-
[IUY UHTETPAaTUBHBIX QYHKIHI, oOecrieunBa-
IOLIUX LieJieco0Opa3Hble peakliMi OpraHu3Ma,
HAIPaBJICHHBIX HA €ro aJanTalyio K HU3Me-
HSIOIIHUMCS YCIIOBUSIM OKPY>KaroIlel Cpeibl,
a TaK)KE€ COCTAaBJISAIOLIUX OCHOBY YCIIEHIHOI'O
BBITIOJTHEHH S JIBOMHBIX 3a1a4 [3].

K HacrosiiieMy BpeMeHU BBISIBICHBI OCO-
OCHHOCTH BEreTaTUBHOHN PEryJIsIUH ceplued-
HOT'O PUTMa B MPOIlecce MOAAEPKAHUS O3B
B JBYXOIOPHOW M OJHOONOPHOM CTOMKax y
¢dbyT6onmcToB [4, 5]. OnHAKO MaJIOUHCITICHHBI
HCCIIEZIOBAHUsI, CBA3aHHBIE C U3YUYEHHEM Be-
TETATUBHOW DTSN CEePIACYHOr0 PUTMA
(GyTOOTMCTOB TPH BEBITIONHEHUH JIBOHHBIX
3a/1a4, XapakTEpHBIX JUIsI UX BHUAA CIIOP-
Ta. Pe3ynmpraThl TOMOOHBIX HCCIICIOBAHUN
pacIIupsAT MMEIOUIUECS TPEACTABICHHUS O
pOJIM BEreTaTUBHOIO PEryJIsATOPHOIO 3BEHA
B 00eCreYeHn: MOCTYPaJIbHOTO KOHTPOJIS B
rpouecce MoaJIepKaHus pa3IuyHbIX 103 C
MapaJiieIbHBIM PEIICHHEM KOTHUTHBHBIX 3a-
nad. OTo 00yCIIOBIMBAET LIEIECO00Pa3HOCTh
HaCTOSIILEr0 UCCIIEN0BaHUs.

Lenb uccnenoBaHust — BBISBIEHUE OCO-
OCHHOCTEH BEreTaTUBHOW pEryJNSINu cep-
IIEYHOTO pUTMa y (pyTOONHCTOB B Iporecce
MOAJCPKAHUS TOCTYypajbHOTO OanaHca B
JIByXOIIOPHOW M OJTHOOIIOPHOM CTOMKAX B yC-
JIOBUSIX PEIICHUSI KOTHUTUBHBIX 3a71a4 U TIPH
UX OTCYTCTBHUHU.

MartepuaJbl 1 MeTOBI. B nicciieoBanum
npunsin yuactue 100 crynentoB benopyc-
CKOT'0 TOCYIapCTBEHHOTO YHHUBEpCUTETa (PH-
3U4YeCcKOi KyJbTYyphbl. Bee nccnenyemble Oblin
MY’KCKOTO 1oJja B Bozpacte ot 17 go 20 ner.
OcHoBHYyI0 rpymnny coctaBuin 50 cTyleH-
TOB, SBJISIBIIMXCS JICHCTBYFOIIIUMH UTPOKAMH
pasnuuHBIX (yTOONBHBIX KITy0OB Pecry0imm-
ku benapycs. Bee dyTOomucts! umenu I nnu
II coptuBHBIE pa3psabel. CTax 3aHATHH (yT-
6osom mpessiman 10 ger. I'pynmna KOHTpoIs
coctosiia u3 50 CTYAEHTOB-CBEPCTHHUKOB,

KOTOpbIE HE HMMENIM CIIOPTHUBHBIX pa3psioB
U HE 3aHMMAJIUCh CIOPTOM. Bce cTyaeHThI
00cIIe10BaNCh B OTHO M TOXE BPEMsI CYTOK
(9.00-11.00).

VcroBusL BBITIOJNIHGHHS JABOMHBIX  3ajad
CO3/IaBaAJIMCh C MCIIOJIL30BAHHEM CTaOMIIOME-
Tpryeckoit ratdopmsr “ST-150” (OO0 Me-
pa-TCII, r. MockBa) u MOHHTOpa ‘“‘Acer
V1361, Crayajia BBLIOJIHSIIACH TOJILKO OHA
3amaya — nonaepxkanue [1b B nByxomopHoii
CTOMKE M OJTHOOTIOPHOM cTolKe. OmHOOIIOpHAs
CTOWKa TOAJICPKUBAIACh HA HEJJOMUHUPYIO-
e Hore, KOTopasi OMpeeNsyiach ¢ UCTIONb-
3oBanneM metoanku E.M. bepauuesckoii [6].

Jlanee pemanuck ABOWHBIC 331241 B BUJIC
noazaepxkanus I1b B 1ByXonopHoi U 0JHOO-
TIOPHOM CTOMKaX C MapajuielIbHBIM pelleHU-
€M KOTHHUTHUBHBIX 3a7a4. KOrHUTHBHBIE 3a-
Jlau¥l 3aKJTI0YaUCh B MPOCMOTPE M aHAU3e
HApe3KH MOMCHTOB (PyTOOJBHOrO Marda OT
nepBoro juna. CHayana ObIJIO HEOOXOZHUMO
MOJICYNTATh KOJIWYECTBO TMepeaad TepBOTO
nuna (moJcYeT mepeaad), a 3areM o01ee Ko-
JUYECTBO T'OJIOB U T'OJIOB C YY4aCTHEM MEPBOTO
nuna (ToICYET TOJIOB).

[TocnenoBaTenbHOCTh  pELICHUS
YYaCTHUKAMHU UCCIIEIOBAHMSI:

1. Ilopnepxanue I1b B 1ByX0nopHOI CTOH-
ke (B Teuenue 60 cexyHn).

2. lNopnepxanue [1b B ogHOOMIOpHOM CTOM-
ke (B Teuenue 60 cexyHn).

3. lognepxxanne IIb B nByxomopHoH
CTOlKe C TojcueToM Tnepenad (B TeueHUe
60 cexyH).

4. llognepxxanne IIb B  omHOOIMOpHOU
CTOHKE ¢ TMOoJCcYeTOM Tiepenad (B TEUYCHHUE
60 cexyH).

5. Honnepxanue I1b B 1By XONOpHOM cTOM-
K€ C To/icYeToM roJioB (B TeueHue 60 cekyHm).

6. Ilonnepxxanue I1b B onHOOIOpHOM CTOM-
K€ C To/icYeToM roJioB (B TeueHue 60 cekyHm).

CHUHXpPOHHO C BBIMOJHEHUEM JIBOWHBIX
3aja4  Ha 9nekTpokapauorpade «llomu-
cekTp-8» ¢upmer «HeitpocopT» (. Mpa-
HOBO, P®) ocymiecTBisiack perucTpamnus
KapIHOMHTEPBAJIOTPAMMBI. [IpounsBoami-
Cs aBTOMAaTMYECKWU pacyeT ToKasarelen

3a71a4
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BapuabenpHOCTH cepaeuHoro putma (BCP),
KOTOPBIA TO3BOJUI BBISIBUTH OCOOCHHO-
CTH TEKyIllled BereTaTUBHOM peryJsiiuu
cepaeuHoro putMma. [Ina ananuza BCP wuc-
MOJIb30BAJIOCH TO KOJIMYECTBO KAPIHOMH-
TepBajoB, KOTopoe nonagano B 60-cexyH-
HBII perucTpupyemMblii MpoMexyToK (OKOJIO
80—110 kapnuonnTepBaso). 13 ananusupy-
€MOT0 psiJia UCKITIOYAIHCh Bee apTeakThl, a
TaKkKe IKTOMNYECCKUE COKPAICHUS U PUTMBI.

C 1enpl0 XapaKTEPHCTHKU OCOOEHHO-
CTEH BEreTaTUBHOU DPEryIsiliMM CEPAECUHO-
ro pUTMa HUCHOJb30BaJM CIEAYIOIIHE I0-
KazaTelld BPEMEHHOTO M CIEKTPaJIbHOTO
anamu3za BCP: UCC — gacTtoTa CcepAeuHbIX
cokpamienunii (yan/mun), UH — unaekc Ha-
npsokenus (y. e.), RMSSD — kBaaparHbli
KOPEHb M3 CyMMBI pa3sHOCTEH psja mocie-
JIOBaTEJIbHBIX Map KapIAUOMHTEPBAJIOB (MC),
TP — mnoxazarenb cyMMapHOW MOIIHOCTH
crekrpa (Mc?), %VLF — npoIreHTHBIH BKIa]
OYeHb HHM3KOYACTOTHBIX BOJH B OONIYIO
MOIIHOCTH crnekTpa, %LF — mporeHTHBIH
BKJIaJl HU3KOYACTOTHBIX BOJH B OOIIYIO
MOIIHOCTH cmekTpa, Y%oHF — mporeHTHbIH
BKJIaJI BBICOKOYACTOTHBIX BOJIH B OOIIYIO
MOILHOCTb CIIEKTpa.

[lonmy4eHHBIC pe3ysbTaThl CTATUCTUYCCKH
00pabaThIBAIUCh C HCIIOIB30BAHUEM IIPO-
rpamm Microsoft Excel 2010 u Statistica 12.
[Nockonbky GobIIas 9acTh aHATU3UPYEMBIX
JAHHBIX XapaKTepU30BajIach HCHOPMAJIbHBIM
pacnpezneseHueM, TO J1J1sl ONUCAHUS pe3yJibTa-
TOB UCIIOJIb30BaJIach Menuana (Me) 1 HHTepK-
BapTUIIBbHBIN pa3Mmax (25 %, 75 %). ns onpe-
JICIEHUsT  JIOCTOBEPHOCTH  MEXKTPYIIOBBIX
pasnuuunii npumensincs U-kputepuit Man-
Ha — YUTHU. BHYTpUrpyNIOBbIE pa3anuus
OIpENeNSUINCh C UCHOJIb30BaHUeM W-KpuTe-
pust Yuikokcona. CTaTUCTHYECKH 3HAYMMBbI-
MM CHUTANNCH pa3inudus npu p<0,05.

PesyabTarhl M 00cyxkaenue. B ycnoBusix
MOJACP’KaHUSL T03bl B JBYXONOPHOW CTOMNKE
0e3 pelieHus] KOTHUTHUBHBIX 3ajlad y Tpe-
CTaBUTEJeH OCHOBHOW TI'PyNIbl 3HAUYEHUS
YUCC n UH oxkazanuch HIXE 110 CPABHEHUIO C
PYNIOH KOHTPOJIsE cooTBeTCTBEHHO Ha 10 %

(p<0,05) 1 36 % (p<0,05) (Tabuma). 3Ha4CeHUSI
nokazarenet RMSSD u TP ne umenu nocto-
BEPHBIX MEXIPYNIOBBIX Pa3Inyuil, OHAKO Y
MIPEACTABUTEINICH OCHOBHOI TPYIIIIBI OHU ObLIN
BBIILIE [0 CPAaBHEHHIO C TI'PYNIOHl KOHTPOJIS
co0oTBETCTBEHHO Ha 17 u 9 %. IlpoueHTHbIN
BKJIAJ] BOJIH Pa3JIMYHbIX YaCTOT B PEryJIsILUI0
CEpACYHBIM PUTMOM TaKKE HE MMEJ 3HAYH-
MBIX MEKIPYIIOBBIX Pa3Iu4Hi.

IlogknroueHne KOTHUTHUBHOM 3a1a4d B
BU/JIE TIOICUETA Tepeiayd B IpoLecce Noaaep-
JKaHUsI JByXOIIOPHOM CTOMKH y NpEeACTaBU-
TeJieil OCHOBHOM IpyNIibl MPUBEJIO K JIOCTO-
BepHOMY yBenuueHuto 3HaueHuit YCC — Ha
11 % (p<0,05), UH — na 63 % (p<0,05) u
%LF —na 8 % (p<0,05). B rpynmne koHTpos
OTMeuallach CXOXKas JUHAMUKA aHaIU3upye-
MBIX MTOKa3arenei. Ix mpupocT cocTaBuII cO-
oTBeTcTBeHHO 6 % (p<0,05), 55 % (p<0,05) n
40 % (p<0,05).

JloGaBneHne K MOAACPKAHUIO JIBYXOIOP-
HOM CTOWKHM KOTHUTHUBHOM 3aJadud B BUJE
MOJICYETA TOJIOB COMPOBOXKJAJIOCH CXOXKEH
nuaamukon 3Hauennit YCC, UH u %LF, npu-
4eM B 00eUX HCCIIEAYyeMbIX rpymmnax. B mpo-
1ecce MoAAepKaHus IBYXOIMOPHOM CTOMKH ¢
napaJiiesIbHbIM MOACYETOM KakK nepesad, TaK
u rosos, 3HaueHuss RMSSD y npencraBure-
JIeil OCHOBHOM rpymbl CHMXKaIUCh Ha 21 %
(p<0,05) m 25 % (p<0,05) cOOTBETCTBEHHO.
B rpynne KoHTpois B aHAJOTMYHBIX YCJIO-
Busix 3HaueHust RMSSD cuumxkanuce Ha 25 %
(p<0,05) xax mpu mojcyUeTe nepenady, Tak u
roJioB (TabyuIa).

[Tonnepxanue IIb B 1ByXONOpHOH CTOM-
K€ C MapaJuIeJIbHBIM IOJICYETOM Tepenad y
MpeCTaBUTEIeH OCHOBHOM T'pYyNIBI CONPO-
BOXK/JAJIOCh 0O0Jee HHU3KUMHU 3HAYEHUSIMU
nokazaresneir YCC na 6 % (p<0,05) u MH —
Ha 31 % (p<0,05), a Takxe Gosee BHICOKUMHU
3HayeHussMu RMSSD — na 22 % (p<0,05) no
CpPaBHEHHIO C T'pynmod KOHTposs. Pemenue
JIBOMHOM 3aJauyM, CBSI3aHHOM C IIOACYCTOM
rojJOB B JIBYXOIIOPDHOM CTOMKE, XapakTepu-
30BAJIOCh CXOKMMH Pa3iW4yUsSIMHM 3HAYEHUH
aHanu3Mpyembix nokasaresneir BCP y obenx
uccieayemMblx rpynn. OgHako J10CTOBEpPHbIE
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Tabnuua — [Tokasarenn BapradeIbHOCTH CEPICIHOI0 PUTMA B IIPOLIECCE MOIePIKaHMUS OCTYPaIbHOTO OaslaH-
ca B JIByXOIOPHOU U OJJHOONOPHOM CTOMKaX 0e3 pelIeHusI KOTHUTHBHBIX 3371a4, a TAKXKE [IPU UX MapauieIbHOM
pELICHUH Y IpeCTaBUTEIeH OCHOBHON IPYIIIbI U IPYIIIbI KOHTPOJIS

OcHoBHas rpynmna (n=50) | I'pynma xorTpOIs (n=50)
Veno- Crolika
ITokazarenn
BUS JIBYXOIIOpHAsT OTHOOIIOpHAS JIBYXOITOpHAST OTHOOTIOpHAS
CTOMKa CTOMKaA CTOlKa CTOlKa
& |UCC, yw/mun 76*&" [67; 89] 81*& [74; 90] 84*~ [74; 95] 90* [79; 102]
=
D
@ 2 UH,y.e. 128*&" [89; 199] 170* [116; 322] 201*[110; 284] 235*% [151; 377]
=5 A
é E RMSSD, mc 28*A[21; 39] 26* [15; 34] 24*~ 117, 30] 19% [13; 28]
[}
= = TP, mc? 2468* [1766; 4070] | 2131* [1113; 3517] | 2256 [1168; 3357] | 1785[1018;2766]
ZE
=
§ E %VLF 32 [15;41] 321[19; 52] 30%* [16; 43] 35%[20; 49]
SO
|§ 5 | %LF 52 [34; 65] 47*[29; 63] 47* [36; 63] 49*[32; 57]
S|
8, | %HF 16 [9; 28] 1319; 21] 19 [10; 26] 18% [10; 25]
3 é UCC, yn/mMun 84&" [74; 91] 88& [79; 96] 897 [82; 101] 95 [86; 107]
e g |HUH,y.e. 209&" [121; 277] 250 [183; 351] 311 [151;409] 264 [165; 395]
g 2 RMSSD, mc 22&" [16; 31] 19 [14; 26] 18" [14; 28] 15[12;25]
§ 5 TP, mc? 2034 [1381; 3089] | 1814 [984; 2486] 1517 [948; 2759] | 1937 [1109; 3023]
§ % %VLF 25" [15; 35] 37 [23; 49] 217 [13; 28] 47 [26; 68]
=2 'é( %LF 56" [46; 70] 44 [34; 60] 66" [52; 72] 31 [21; 53]
E S |%HF 14 [11; 21] 13 [7; 20] 13 [10; 20] 10 [7; 17]
% o |UCC, yn/mun 83#&" [77; 94] 89#& [80; 96] 91#" [83; 101] 974# [89; 106]
[sa)
g % UH,y.e. 225# [149; 326] 225#& [144; 376] 288# [156; 582] 325# [186; 530]
2 ; RMSSD, mc 21#[16; 29] 18#& [13; 26] 18#" [12; 24] 16# [11;21]
§ % TP, mc? 2029# [1159; 2859] | 1886 [1229;2986] | 1420 [813;2660] | 1495[1015; 2521]
§ é %VLF 227125 38] 33&[19; 52] 25" [14; 35] 49 [26; 63]
=2 2 | %LF S58# [48; 73] 53& [38; 64] 58#" [44; 70] 42 [26; 60]
= © lo%HF 137 [9; 23] 10# [6; 17] 147 [9; 23] O [7; 13]

Tpumeuanus: * — TOCTOBEPHOCTh BHYTPUTPYMIIOBBIX PA3IMIMI MEKY 3HAUEHUAMHU TTOKa3aTeneil B mporecce
NOJiAepIKaHMS 03Bl Oe3 pelIeH sl KOTHUTHBHBIX 3a]a4 ¥ pH nojcuere nepenad (p<0,05); # — noctoBepHOCTH
BHYTPHUTPYIIIOBBIX Pa3IHINil MEKTy 3HAYEHHSIMH TI0OKa3aTeneil B porecce MOAAepKaHHs TT036I Oe3 peIIeHus
KOTHUTHBHBIX 3374 U npu nozacudete rosio (p<0,05); & — Z0CTOBEPHOCTH pa3inuuii MeXAy 3HAYEHUSIMU O~
KazaTesiel B OCHOBHOM rpynne u rpymmne koHTpois (p<0,05); * — 10cTOBEpHOCTh BHYTPUIPYIIIOBBIX pa3inuuil
MEXy 3HaYCHHUSIMU ITOKa3aTelNei Py MOJIepKaHUH TO36I B JIByXOIIOPHON M OTHOOTIOpHOH cTolKkax (p<0,05).

pasIuYHs OTMEUCHBI JIMIIE I10 [TOKAa3aTeIio
YCC, xotopsrii 6611 Ha 9 % (p<0,05) HIKE B
OCHOBHOU TPYTIIIEL.

[Ipu mopmepxaHuM TOCTYpasbHOTO Oa-
JaHca B OTHOOIOPHOH cTolike Oe3 pere-
HUSI KOTHUTUBHBIX 33/1a4 y TpeACTaBUTENCH
OCHOBHOU TpyHmbl 3aUKCHPOBAHBI Ooee
Huskue 3HaueHus YCC — va 10 % (p<0,05) n
WH - 28 %. 3nauenus nokazareneir RMSSD
u TP Obutm BhIIIE COOTBETCTBEHHO Ha 37 U
19 % 1no cpaBHEHHIO C TPYNIOH KOHTPOJIS.

OnHako 1o HUM, KaK U 110 TI0Ka3aTesIM MPo-
IIEHTHOTO BKJIa/la BOJIH PA3JIMYHOM YaCTOTHI,
3HAYMMBIX Pa3JIMYUil HE BEISBIICHO.
JloGaBneHne K MONJCPKAHUIO OZHOOIOP-
HOHM CTOMKHM MapajieIhbHOTO IMOJACYeTa Iepe-
Jlad B OCHOBHOM TPYIIIE COMPOBOXKAAIOCH MO~
BoiieHneM 3HaueHuit YCC Ha 9 % (p<0,05) u
WH — na 47 % (p<0,05), a Taxxe CHUKECHUEM
RMSSD — na 27 % (p<0,05). Y npencrasu-
TeJel TPYNIbl KOHTPOIS Takke OTMEYasioch

nioeimenue 3HadeHnit YCC Ha 6 % (p<0,05) Feloys
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nuMH — na 12 % (p<0,05), u cHuxeHue
RMSSD Hna 21 % (p<0,05). Bmecte ¢ atum y
MPEACTaBHUTEINCH TPYIIIBI KOHTPOJIS OTMEYECHO
3HauyuMoe Bozpactanue %VLF, a B ocHOBHOM
IpyIIe TOCTOBEPHBIX pPAa3JINUHi HE BBISB-
JIeHo. B ycnoBusix mozcyera roioB B OTHOO-
TIOPHOM CTOWKE BBISBIICHA CXOXKasl TUHAMHUKA
paccMaTpuBaeMbIX CTAOMJIOMETPUYECKHUX T10-
Kasareleil B 00erX HCCIeyeMbIX TPYIIIax.

B nporecce noaiepkaHus mo3sl B 0JJHOO-
MIOPHOW CTOWKE C MapalljIeIbHBIM MOACYCTOM
nepenad y MnpencTaBUTeNIell OCHOBHOM IpyIl-
el 3HadeHust YCC u %VLF oka3zanuce HIXKe
cooTBeTcTBeHHO Ha 7 % (p<0,05) u 21 %
(p=0,08), a 3nauenus %LF Bbiue Ha 13 %
(p<0,05) o cpaBHEHHIO C TPYIIIOI KOHTPOJIS.

B ycrioBusx monmepskaHUS OIXHOOIOPHOM
CTOHKH C TIOICYETOM TOJIOB Y TIPEICTaBHTE-
Jield OCHOBHOM TpyIIIBI 3a(pUKCHPOBAHEI OoJiee
Huskue 3HaveHuss YCC na 8 % (p<0,05) u UH —
Ha 31 % (p<0,05). 3nauenus RMSSD u %LF
OBLIH BBIIIIE COOTBETCTBEHHO Ha 13 % (p<0,05)
u 11 % (p<0,05), a %VLF na 16 % (p<0,05)
HUKE 110 CPABHEHHUIO C TPYTIIOH KOHTPOJIS.

[Ipn oTCyTCTBHM KOTHUTHBHOW 3amadu
noaaepxxanue I1b B onHoomopHoO# crolike B
OTJIMYME OT JBYXOIOPHOH CTOMKH y Tpea-
CTaBHUTEJIEH OCHOBHOW I'PYTIIbI COMPOBOXK 1A~
nock Oonee Beicokmmu 3HaueHUsIME YCC Ha
7 % (p<0,05), UH — na 33 % (p<0,05) u 60-
nee HU3KUMU 3HaueHusiMu RMSSD Ha 7 %
(p<0,05). YV cTyzneHTOB I'pyHIbl KOHTPOJIS B
AQHAJIOTUIHBIX YCIOBUAX 3a(hUKCHPOBAHBI 00-
nee Boicokue 3HayeHuss YCC Ha 7 % (p<0,05)
u UH —na 17 % (p<0,05), a Takxe 6oiee HU3-
ke RMSSD — 21 % (p<0,05).

B ocHOBHOI rpyIIie MOACUST KOTHYSCTBA
nepenay B OJJHOOMOPHOM CTOWKE MO CpaBHE-
HUIO C JBYXOMOPHOW COMpPOBOXAANCS 00-
nee BoicokuMHU 3HadeHussMM UCC — Ha 7 %
(p<0,05), UH —na 20 % (p<0,05), %VLF — Ha
48 % (p<0,05) n Gonee HU3KUMHU 3HAYCHUSI-
mu RMSSD — na 14 % (p<0,05) u %LF — na
21 % (p<0,05). Y mpeactaBuTeNneil rpymIsl
KOHTPOJISI B AHAJNOTHYHBIX YCIOBUSX BBI-
sByeHbl Oonee Bbicokue 3HaueHuss YCC Ha
7 % (p<0,05) u %VLF — na 124 % (p<0,05),

a Takke Oosnee HU3KME 3HayeHHs: RMSSD —
Ha 17 % (p<0,05) u %LF —na 53 % (p<0,05).

[Ipu moacueTe rooB B mpoLecce Mojaaep-
JKaHUS OZHOOIOPHOM CTOMKM II0 CPaBHEHUIO
C JIBYXOIOPHOM CTOMKOM y MpeNCcTaBUTENEH
00euX rpyIm 0TMEJaI0TCsl JOCTOBEPHO Ooiee
Beicokue 3HaueHuss YCC u %VLEF, a takxke
6onee au3kue %HF.

CrnenoBarenbHo, B IpoLecce MOJep-
skaHud IIb B 1ByXOIOpHOH U OAZHOOIOPHOM
CTOMKaX B YCJIOBUAX HAJUYMS KOTHUTHBHBIX
3a/a4 UM UX OTCYTCTBUS (PyTOOMUCTHI Xa-
PaKTEPU30BANHCH 00Jee YKOHOMHBIM (DyHK-
LIUOHUPOBAHUEM CEPIEYHO-COCYAUCTON CH-
CTEMBI 10 CPAaBHEHHUIO CO CTYIEHTaMH IPYIIIIbI
KOHTPOJISl. AKTUBHOCTbH ITapaCUMIIaTUUYECKON
HepBHOi cuctemsl (JUCC, TRMSSD) y criop-
TCMEHOB OblJIa BBIIIE, a BOBJICUYCHUE CHMIIA-
TUYECKOW HEPBHOM CHUCTEMBI U LIEHTPaJIbHO-
IO KOHTYpa yIpaBJICHUS CEPJCUHBIM PUTMOM
(J{H) 610 MeHee BbipakeHo. Ilo maHHBIM
IIPOLIEHTHOI'0 BKJIaJa BOJH pa3JIMYHON 4a-
CTOTHI, y (yTOOMUCTOB TPH BBIIOTHEHUHU
JIBOMHBIX 3aJ1a4 B OJTHOOMIOPHOM CTOMKE Bere-
TaTUBHAs PEryJIALUS CEPIEYHOT0 PUTMa OCY-
LIECTBJISLIACH C OTHOCUTEJIBHO MEHBIIEH ak-
TUBHOCTBIO cuMIaTuieckoro 3seHa (|%VLF)
1 OOJBIIUM BKJIAJIOM Ba30MOTOPHOTO IIEHTpa
npozonrosaToro mosra (1%LF).

JloGaBieHre KOrHUTUBHBIX 3a1a4 K MO~
nepxanuto IIb B AByXOomopHOM M OJHOO-
MOPHOH CTOMKax y MpencTaBHTENCH 00enx
TPYIII COMPOBOXK/1AJIOCh CHM)KEHUEM BKJazia
napacuMnatuyeckux Biausgauil (JRMSSD,
1%HF), a Takxe NOBbIILIEHUEM aKTUBHOCTH
CUMIIATUYECKOW HEPBHOM CHUCTEMBI MU IICH-
TPaAJIbHOI'O KOHTYpa PEryJsiliUui CepAedHOro
putma (TMMH). Pemenme momomHuTENbHON
KOTHUTHBHOHM 3aJa4d MPUBOJIUIIO K BO3pac-
tanuto YCC y npexpcraButeneil kKak OCHOB-
HOU I'PyNIIbl, TAK U TPYIIIBI KOHTPOJIS.

VY npeacraBuTeneit 06eux rpymm B mpo-
Lecce MojJepKaHuM OAHOONOPHOW CTOMKH,
HE3aBHCUMO OT HAJIMYHS WU OTCYTCTBHS
KOTHUTUBHBIX 337124, 3a(HKCHPOBAaHA MCHb-
masi aKTUBHOCTh MapacUMIATH4eCKOTO OT-
nena BHC (JRMSSD, |%HF) no cpaBHeHuto
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C IBYXONOpPHON CTOMKOH. B ycrnoBusAX BbI-
[IOJIHEHUSI JIBOMHBIX 3aJad4 B OJHOOIOPHOMU
CTOMKeE I10 CPABHEHUIO C JIByXOIIOPHOH B 00€-
UX UCCIIENYEMBIX I'pylIax TaKKe OTMEeYaeT-
csi OoyplIas aKTUBHOCTH CHMITaTHYECKOTO
3BeHa BereTaTuBHOM perymsiuu (1%VLF) u
MEHblIIasi aKTUBHOCTb Ba30MOTOPHOIO LIEH-
Tpa ([%LF).

Pe3ynbpraTel HAaCTOSILEr0 MCCIENOBAHUS
MOATBEPXKIAI0T MMEIOLUECS B HAy4YHOH JIM-
TepaType JaHHBIC O CHIDKCHHH BapHaOeib-
HOCTH CEPAEYHOI'0 PUTMa IIPU BBINOJIHEHUU
JIBOMHBIX 3aJ]a4 110 CPABHEHUIO C PEIICHUEM
TOJIBKO HocTypanbHOi 3amauu [7]. Kpome
3TOr0, UMEIOTCS CBEACHUS, YTO IIPH COBMECT-
HOM BBIIIOJIHEHUHU IIOCTYPAJIBHOM M KOTHH-
TUBHOW 3aJau OTMedaeTcsl OoJiee BBICOKAs
peakuys CUMIIATUKO-aJpPEHAIOBOM CUCTEMBI,
4eM B MPOLECCE OTACIBHOIO PELICHUs JaH-
HBIX 3a7ad4 [§].

[lonyueHHbIE B HACTOALIEM UCCIEA0BAHUY
JJaHHBIE TIOATBEPAKIAIOT BAKHYIO POJIb BEre-
TAaTUBHBIX PETYJIATOPHBIX MEXAHU3MOB B BbI-
[IOJIHEHUU ABOMHBIX 3ajad. Clien0oBaTeNbHO,
(GyHKIMOHANBHAS cHUCTeMa, (OPMHUPYIOMIa-
sicd JJIsl BBIIIOJIHEHMS IOCTYpPaJIbHO-KOI'HU-
THUBHOMU 3aJ1aui, BKJIIOYAET U BEreTaTUBHBIN
peryasaTOpHbIM KOMIOHEHT [9].

CpouHas ajanTalnusi K yCJIOBHSIM BBINOJI-
HEHUs JBOMHBIX 3ajlady y IpeacTaBUTENeH
00eHX HCCIIelyeMBbIX TPYTIIT OCYIIECTBIIAIACH
3a CUET MOBBILLIEHUSA aKTUBHOCTU LEHTPAJIb-
HOT'O KOHTYpPa yIPaBJIECHHS U CUMIIATHYECKON
HEpPBHOH cucTeMbl. MOOMIHM3aIHS SHEPTeTH-
YEeCKHUX PECypCOB 4epe3 YCUIIEHHE aKTUBHO-
CTU CUMIIATUYECKONU HEPBHOU CUCTEMBI SBJIS-
€TCsl BaXKHBIM PEryJISTOPHBIM MEXaHU3MOM,
o0ecreunBaroUM He TOJIBKO TMOAepKaHNe
03, HO U OCYIECTBJIEHHE KOTHUTHUBHOH fe-
stenbHocTH [10, 11], 9TO B COBOKYMHOCTH
peanusyeTcs MpH BBITOIHEHUN JBOWHBIX 3a-
nmad. BereraTtuBHas perymsnus HeoOXogmMma
Ut (YHKIMOHMPOBAHUS MBI ¥ APYTHX
OpraHoB, BXOASIIMX B IOCTYpPalbHYIO CH-
CTEMY, a TaK¥Ke JIJIs pacHpeeleHUs] KOrHH-
TUBHBIX PECYPCOB B LIEHTPAJbHOW HEPBHOU
cUCTEME.

Henocrtarounasi crteneHb MOOMIIM3ALMU
BEre€TaTUBHOI'O PErYJIsSTOPHOIO 3BEHA MOMKET
CHUXKATh YCHEIIHOCTb BBINIOJIHEHUS JBOM-
HBIX 3a7a4. C qpyroif CTOpPOHBI, H30BITOUHAS
aKTHBalLMs CUMIIATUYECKONH HEPBHOM cucte-
MBI B YCJIOBUSIX BBIIIOJIHEHHUSI JBOMHBIX 3a1a4
TaKXe He MOXKET paccMaTpUBAThCs KaK ONTH-
MaJbHbI BapMaHT CPOYHOM alallTalluH.

3akmiouenne. Takum oOpa3oM, BEISBIIC-
HBl OCOOCHHOCTH BETETAaTHBHOM PETyJIALUN
CEpACYHOr0 pUTMA y (PyTOOIHCTOB B IIPOIIEC-
ce MoAAep)KaHus MOCTypajbHOTO OajaHca B
JIBYXOTIOPHOM M OJTHOOTIOPHOM CTOWKax 0e3
pelIeHNs] KOTHUTUBHBIX 3ajlad, a TakXke [pH
X TapajuenbHoM pemennd. JlobaBieHne
KOTHUTHUBHBIX 3aJay K MONJEPKAHUIO I03bI
B JBYXOIOPHOMN U OHOOIOPHOU CTOMKAaX CO-
IIPOBOXK/IA€TCSl CHUIKEHUEM MapacuMIaThye-
CKMX BJIMSIHUH, @ TAK)Ke MMOBBILIEHUEM aKTUB-
HOCTHU CHUMIIATMYECKOW HEPBHOW CUCTEMBI U
LIEHTPaJIbHOT0 KOHTYPAa YIIPaBJIEHUS pUTMOM
cepAna Kak y CHOPTCMEHOB-(yTOOINCTOB,
TaK U Y CTYACHTOB-CBEPCTHUKOB, HE 3aHU-
MAaKoIMXcs cnopToM. Y GyTOO0IUCTOB B 000-
UX CIIy4asX OTMedaeTcs Ooyiee IKOHOMHOE
(DYHKITHOHUPOBAHHUE CEPACUHO-COCYIUCTON
CUCTEMBbI, BEreTaTUBHAs PEryJisiLus KOTOPOi
o0ecrieunBaeTCs ¢ MCHBIINM YYaCTHEM CHM-
MaTUYECKOH HEPBHOM CHUCTEMBI U LEHTPAJIb-
HOTO KOHTYpa, a TakXe OOJBIINM BOBIEYE-
HUEeM napacumnaTtuieckoro oraena BHC.

B Oonee cI0XHBIX MOCTYPAJIBHBIX YCIIO-
BUSIX, CBA3aHHBIX ¢ noaaepxanueM [1b B ox-
HOOTIOPHO# CTOMKE, y Tpe/ICTaBUTeNel 00enx
rpynn 3adpuKcupoBaHa MEHBIIAsE aKTUBHOCTh
napacumMnaruyeckoro orgena BHC no cpas-
HEHUIO C IBYXOIMOPHOW CTOMKOW. BeIimomnHe-
HUE JIBOMHBIX 3a7]a4 B OJIHOOTIOPHOM CTOMKE
10 CPAaBHEHUIO C IBYXOMOPHOW B 00CUX TpyTI-
max CONPOBOXKAAJIOCH OOJBIICH aKTHBH3A-
LMel CUMIaTHMYeCKOro 3BeHa BEreTaTUBHOU
peryjasliuM U MEHbLIEH akTUBU3aLUel Ba3o-
MOTOPHOI'O IIEHTPa MPOA0JIrOBATOrO MO3ra.

HccnenoBanne BBITIONHEHO TpU (UHAH-
coBO# mmozepkke bemopycckoro pecmyOm-
KaHCKOTO (hoHJA (PyHIAMEHTAJIBHBIX HCCIIEe-
noBanuii (rpant b23M-038).
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