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Llens wccnenoBaHWst COCTOSIA B OLCHKE MH(OPMATHBHOCTH IIOKa3aTenell BEreTaTMBHOIO —CTaryca
CTMOPTCMEHOB, XapaKTEPU3YIOIIUX COCTOSHHE CIIOPTCMEHA M BO3HHUKHOBEHHE «II€PETPEHHPOBAHHOCTU» MPHU
MBIIICYHOH geATenbHOCTU. Mcmoms3ys Bo Bpems cHa (480 wmunyt) Firstbeat-moHUTOpHHT H3y4anu
0COOCHHOCTH BETeTaTHBHOI PEryJsiIMU IO TaKMM IIOKa3aTelsM Kak: BpeMsl pellakca M BpeMs cTpecca,
TOKAa3aTeNN CepACIHOCOCYUCTON NIEITeNBbHOCTH M MOTPEOJICHNSI KHUCIOPOia, OCOOEHHOCTH JHEProoOMeHa.
OcHOBHasl rpymnma BKIOYana 16 CIOPTCMEHOB, Y KOTOPHIX BpeMsl CTpecca B MEpHOJ CHA MPEBHINIATO
pedepenTHbIe 3HaUCHUS; Yy 16 CIIOPTCMEHOB KOHTPOJBHOM TPYNIBI OHO YKJIAABIBAJIOCH B IPEIEIHl HOPMEL
Jlpyrue KiaccH4YecKH paclo3HaBacMble TPH3HAKH IEPETPEHUPOBAHHOCTH (CHIIKEHHE CHOPTHBHBIX
PE3yNbTaTOB, KaJIO0B! Ha yXyIIIEHHE CAMOYYBCTBHS, PACCTPOUCTBO TOHUAIIEH BUraTeNbHON KOOPIMHALIMN
U JIp.) Y CIOPTCMEHOB 00eux Ipynmn OTCyTcTBOBaIM. OOHapyXEHHBIE NOCTOBEPHBIC PA3IMUYMA HU3y4aeMBIX
HOKa3aTesiel B BBIAGJICHHBIX TIPYINaxX CBUICTEIBCTBYIOT 00 HMX MH(OPMATHBHOCTH ¥ BO3MOXKHOCTH
HCTIONB30BAHMS UX ITPU MOHUTOPHHTE COCTOSHUS CIIOPTCMEHA B IIPOIIECCE TPEHUPOBOYHOH e TETbHOCTH.
Knioueevie cnoea: BereTaTUBHBIA CTaTyCc, MblIedHas pabora, crnoprcMensl, Firstbeat-monuropuHr,
NIepeTPEHUPOBAHHOCTb.

BBEJIEHHE

IIpu cucTeMaTHYECKOW MBITIIEYHONH pPaboTe (TPESHUPOBOYHAS W COPEBHOBATEIIbHAS
JICATEIILHOCTE) BCJICJCTBUE HEMPABWIBHON €€ OpraHu3aliyl WId TpU  JCHCTBHU
JIOTIONTHUTENBHBIX ~ HEONarompusTHBIX  (aKTOpPOB BO3MOKHO BO3HUKHOBEHHE
MEPETPEeHUPOBAHHOCTH, TPHUBOZAIIEH HE TONBKO K  CHIDKEHHIO CIHOPTHBHOM
3¢ ()eKTUBHOCTH, HO W K BO3HHKHOBEHHIO HAPYIICHUH B COCTOSHUU 3I0POBBSL.
[TepeTpeHnpoBaHHOCTH KaK COCTOSIHHE, XapaKTepU3yIoIIeecs CHUXCHUEM
paboTOCTIOCOOHOCTH M yXY/IIeHHEeM (U3NIECKOTO W HEPBHO-TICUXUYECKOTO COCTOSHHUS
CIIOPTCMEHA, TIOCTOSTHHO HaXOIUTCSI B 30HE BHUMAHUS CIIOPTUBHBIX (PU3UOJIOTOB U Bpauei
[1-5].

IIpodunaktuka MEPETPEHUPOBAHHOCTH IPH  MBIIMICYHOH  paboTe  Jr000H
WHTEHCHBHOCTH [IOCTUTAETCS HE TOJBKO KOPPEKIHMEH OpraHM3aliyd TPEHHPOBOUHOTO
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mporecca, HO U B 3HAYUTENHHOW CTETEHW W TIONMHOIICHHBIM BOCCTaHOBJIEHHEM IOCIE
TPEHUPOBKH, YTO TOJpPa3yMEBAeT TMOBBIIICHUE (QH3MYECKOH U TICHXOJIOTHYECKOM
PEaKTHBHOCTH, BBIHOCIMBOCTH M PabOTOCHOCOOHOCTH W T. [H., HaXOMSLIUXCS TIOX
KOHTPOJIEM BEreTaTUBHOU cucTeMbl [4—6].

M3BecTHO, YTO CUMIATUUECKUI OTIEN BEr€TATUBHON HEPBHOM CHCTEMBI OTBEYAET 32
peanu3anmio CTPECCOBBIX pEaKkUMi M TMPOLECCHl afanTalliH, MapacUMIATHYEeCKUH — B
OCHOBHOM, 3a IIpouecchl BoccTaHOBIeHMs. (Copa3MepHOCTh 3THX IPOLECCOB
obOecrieunBaeT  HOpPMalbHOE  (YHKIIMOHUPOBAaHHE  OpraHU3Ma,  IOJHOIEHHYIO
JIeSITEIbHOCTh U COXPaHEHHE 3J0pOBbs. J[MCKOOpIAMHAILIUS CUMIIATUYECKOW M BaryCHOM
pETYISIIMU MIPH CUCTEMATHYECKOH MHTEHCHBHOW MBIIICYHOH PadoTe (3aHATHS CIIOPTOM)
MOJKET OBITh MTEPBBIM MPHU3HAKOM TIEPETPEHUPOBAHHOCTH.

Panee mpu omeHke XxapakTepa BOCCTAHOBIIEHHS CIIOPTCMEHOB, HAXOMALIUXCSA TIOI
HAIlUM HaOJIIOJICHUEM, pPacCMaTPUBAIUCH Pa3UYHbIC XapaKTEPUCTUKU BETE€TATUBHOTO
cTaTyca, IMOCKOJIbKY OH SIBJIIETCS MHTEIPAbHBIM IOKA3aTEJIeM COCTOSIHMS CIOPTCMEHA,
KaK BO BpEMs BBIIOJHEHHUS CIOPTHUBHOW NEATENBHOCTH, TaK W HA PA3NIAYHBIX ATarax
BOcCTaHOBJIEeHUS. Ha ocHOBe pe3ynpTaToB KPYIJIOCYTOYHOTO HaOIIONEHHS COCTOSHHUS
CIIOPTCMEHOB HaMH IpPOBOAMJIACH OLIEHKA XapakTepa aJalTallud K KOHKPETHOH
MBIIIIEYHON paboTe, BBISBISUINCH «CJa0ble MECTa» CIOPTCMEHA, MPOTHO3MPOBAJIACh
YCHEUIHOCTh €0  JEATENbHOCTH, W  CBOEBPEMEHHO  KOPPEKTHUPOBAIHCH  Kak
TPEHUPOBOYHBIN MPOILIECC, TAK U porpaMma BOCCTaHOBiIeHus [7-11].

OueBUIHO, YTO MOHHMTOPHHT (DYHKIIMOHAJIHLHOTO COCTOSHHS CIIOPTCMEHAa Tpedyer
BbIOOpa MaKCHMATbHO MH()OPMATHBHBIX MOKa3aTeNeH, O3BOJISIONINX BBISIBUTH MPU3HAKU
MEPETPEHUPOBAHHOCTH €IE HA «IOKIMHUYECKOI» cTaguu ee pa3BuTHs. s mpoBeneHus
TaKOrO  MOHUTOpPHHra  CIOPTCMEHAa WM pPAHHEro  BBIABJIEGHUSA  INPU3HAKOB
MIEPETPEHUPOBAHHOCTHU TPEATIOUTUTENbHA OI[EHKA €r0 COCTOSHUS B «IOJIEBBIX» YCIOBHAX
[5, 12-14]. B ostux caydasx 5¢¢QekTuBHO NpUMEHEHHE TMPOCTHIX (AOCTYNHBIX B
UCIIOJIHEHUH W OlLeHKe) MeToAauk. OJHAaKo dYalle paccMaTpUBAIOTCA OMOXUMHYECKHE U
TOpMOHAIBHBIC TIOKA3aTEeIH, OTpaXkarolue W3MeHeHue Merabommsma [12, 15], mpuuem
BBITIOJTHEHNE TaKUX HCCIIEOBAHUN OTIMYAETCS MHBA3UBHOCTHIO METOJIOB, MPUMEHEHHUEM
CHEUUANIBHOTO  O0OpYHOBaHHUS, JOPOTOCTOSIIMX pEakTMBOB W T.JA. Hekotopas
HEOTIPEAEIEHHOCTh NP TPAKTOBKE MOJIYYEHHBIX IPU 3TOM PE3YyIbTATOB CBS3aHAa U C TEM
(hakTOM, YTO MMEET MECTO PETUCTPAIINS UX B KOHKPETHBIE MOMEHTHI BPEMCHHU.

B cB3M C O9TUM 3acCHyXMBalOT BHUMAaHHS MOHHUTOPMHIOBBIC —allllapaTHBIC
(HEeMHBa3MBHBIE)  HUCCIICJIOBAHUA,  IO3BOJIAIOIIME  HEMPEPBIBHO  (€KECEKYHAHO)
(ukcupoBaTh QYHKIMOHAIBHBIE WU3MEHEHUS B OCHOBHBIX CHCTEMax JXKH3HEOOECTICUeHHUs
HE TOJHKO BO BpeMsI TPEHHUPOBKH, HO W B IEPHOJ IO3THETO BOCCTaHOBIEHUS [12, 16].
XapaKTepUCTHKH BETETATUBHOIO CTaTyca, BBIOpaHHBIE HaMH paHee I OLEHKU
3G (PEKTUBHOCTH BOCCTAHOBJICHUSI, IMO-BUANMOMY, MOTYT OBITh WHQOPMATHBHBIMUA U JJIS
BBISIBIICHUS PAHHUX MIPU3HAKOB ITEPETPEHUPOBAHHOCTH MTPH MBIIIIEYHOM padoTe.

Lens naHHOrO HCCIENOBaHMS COCTOsUIa B OLEHKE ITOKa3zaTesed BEreTaTMBHOIO
cTaTyca, OTpaXalOIIMX  COCTOSHHE  MEPETPEHHUPOBAHHOCTH  CIHOPTCMEHOB  Ha
«IOKIIMHUYECKOW» CTaJINY €r0 MaHHu(ecTaIm.
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MATEPHAJIBI 1 METO/bI

OTHyeckoe paspelleHre Ha TPOBEACHHE 3TOr0 WCCIEAOBaHWS OBUIO TOMYYEHO B
Komurere mo stuke Ypanl YOK. Hcneityemble ObUIM TMpeaynpekAeHbBl O pPUCKaX H
MPEUMYIIECTBAX JaHHOTO MPOSKTA U Jaliil MIMChMEHHOE COTJIacHe Ha JOOPOBOJILHOE y4acTHe
B HCCIEJOBAaHUH. OKCIIEPUMEHT OBUT TIPOBEAECH B COOTBETCTBHH C IOJOKEHUSIMHU
XenbCUHKCKOM JleKnapaiueil STH4eCKUX MPUHIUIIOB JJIs UCCIEN0BAHUMN C y4aCTHEM JIFOJICH.

B uccnenoBanme Obutn BKItOYeHBI 32 criopTcMeHa 18—20-1eTHero Bo3pacta CXOqHOH
CTIOPTUBHOMN KBAIM(UKAIMHN, 3aHUMAIOIIUECS [TUKINISCKUMHI BUJIAMHU CIIOPTA.

IIpn BeIMONMHEHWH wHccienoBaHus wucronb3oBain Firstbeat-bodyguard w3mepenus
(xommanus Firstbeat-Technology-Ltd, FOBsackrona, OuHASHANSA) U NPOBOAMUIN OLEHKY
pe3yabTaTOB MOHUTOPHHTA psifa (U3MOJIOTHYECKHX MMOKa3aTenel B TeueHue cHa [13, 18,
19]. MOHHUTOPHHT BHITIONHSJICS B TCUCHUE BOCEMH YacOB.

Tpanumonso, ananu3 BCP BemonHsAeTCS BO BpEMEHHOH WM 9acTOTHOM obiacTsx. B
aHaJIM3€ YacTOTHOM O0O0NacTH CUMTAcTCsd, 4TO BhICOKOUacTOTHRIM (HF ms%, 0.15-0.40 I'm)
muanazod BCP yka3pBaeT Ha MapacHMIIATHICCKYIO PETYISIINIO, TOTIAa KaK HI3KOYACTOTHBIN
(LF ms>, 0.04-0.15 I'tr) auarmasoH OTpakaeT KaK MapacHMIIATHYECKYIO, TAK M CHMIIATHYECKYIO
perymsmuro.  CootHomienne LF/HF (%, y.e.) — mokasarenh BereTaTMBHOrO OallaHca,
UCTIONB3YIOT JUIS OICHKM OallaHca MEXIy CHUMIIATHYCCKUMU W TMapacHUMIIaTHICCKUMU
OTJCTIaMH BETETATUBHOW HEPBHOW cHCTeMbl. 3HadeHus coorHomreHus LF/HF, Ommskue x
emuantie (=1, 50 %), CcBUACTEIBCTBYIOT 00 OTHOCHTEIILHOM 0OajlaHCe TOHUYECKUX
CHUMITATUYECKUX U TIAPACUMIIATUYCCKUX BIMSHUNA HA CEpPJCUYHYIO JIESITEILHOCTh. BhICOKHE
(>1, >50 %) 3nauenus xodp¢unuenrta LF/HF- orpaxkaior mnpeobiagaHue TOHHYCCKUX
CHUMITATUYECKUX BIMSIHAN Ha CEPACUYHYIO ACATCILHOCTh, HHM3KHE 3HadeHus (<1, <50 %) —
Mpeo0IaJaHne TAPACUMITATIHYECKOTO BITUSIHUSL.

Texnonorus Firstbeat mcmons3yer BapmabenbHOCTH cepaeunHoro putma (BCP) B
COUETAaHWH C METOJJaMH MaTeMaTHYeCKOW OOpaOOTKM CHTHajda W IOKyMEHTHUPOBAHUS
BETETAaTUBHOM PEryJsIUy HEPBHOU CUCTEMBI UEIOBEKA.

Hauunas ¢ nanseix cepauebuenns (UYCC makc, MUHUM), aHAIUTHYECKas CHCTEMa
Firstbeat Beraucisier u co3mpaet MUGPOBYIO MOJIETH YEIOBEUECKOTO TENA, OMFCHIBAIOIIYIO
OCHOBHBIC (DH3MOJIOTHYECKUE TPOIIECCHI, TaKHe Kak yacTora aeixanus (Y/] makc, MuaNM),
notpebnenue kuciopona (VO,max), o0muil pacxon sHEpruM (KKaj), B TOM YHCIE 33 CUET
YTIIEBOJIOB WM JKHUPOB, YPOBEHb MOTPEOICHNUA KUCIIOPOJa B MOCTHATPY30UHBIN MEpHO/,
peakiud Ha CTpPecCC M BOCCTAaHOBIEHHME (MHAEKCHI) U Jp. IlomydeHHBIE pPE3YIbTAThI
oOpabatbiBatoTcsi ¢ momolbio nporpamMHoro obecnieuenus (Firstbeat Bepcus 5.3.0.4),
YTO MO3BOJISIET HE TOJIBKO PACCMOTPETh HHANBUAYAIbHBIE 0COOEHHOCTH YKa3aHHBIX BEIIIIE
MoKa3aTesiell BEreTaTUBHOIO KOHTPOJS, Ha WX OCHOBE BBIBUTH MPHU3HAKH HHIEKCY
BoccTtaHoBieHud [13].

Takum 00pa3om, MO JaHHEIM MOHHTOPUPOBaHUS BO BpeMs CHa, Oblia MpoBeIcHA
WHANBHyabHAas OIIEHKAa TPAAWIMOHHBIX TIOKas3arejed (cpemHee, MaKCHMabHOE U
MHUHAMAJIFHOE 3HA4YCHWE) dYacTOThl cepaedHbix cokpamenmii (UCC), cremenu
peoOIalaHnsl TOHYCa CHMITATHYSCKOTO MM MapacuMIaTUYECKOTO OT/ENa BETeTaTUBHOM
HEPBHOW CHCTEMBI, YCTOMYMBOCTH K THIIOKCHH (ITOKa3aTeNId MOTPEOICHHUS KHUCIOopoaa —
cpelHee W MaKCHMaJbHOE 3HAaYeHHE W MOCTTPEHHPOBOYHOE MOTPEOICHNE KHUCIOpoa), a

93



MempywkuHa H. I1., Konomuey O. U., JlamrowuH 5. B., Bopoeckul C. H., 3esicuHa E. B.

TaKk)Ke XapakTep W ypoBeHb MeTabonn3Ma (MeTaboIHMIecKril SKBUBAJIEHT, MAKCUMAaJIbHbIC
a’pOoOHBIC BO3MOYKHOCTH M OO YHEPTOOOMEH).

Ha mnepBom »sTame OHOCTaTHCTUYECKOTO aHaiM3a JJsl OLEHKH HOPMaJbHOCTH
pacnpenelieHusT HM3y4aeMoro IpH3HaKa IPOBOJWIN BBIYHCICHHE HOPMHUPOBAHHBIX
K03 GUIMEHTOB aCHMMETPUHU U 3Kciecca [1], u manee — pacuer cpeiHUX 3HadYeHHi. B
UCCIIeIOBaHUE OBUIM BKJIIOYEHBI CIIOPTCMEHBI, y KOTOPBIX 3HAYCHHs NPU3HAKOB
YKJIaIbIBAIOCH B HOPMAJIBHOE paclpelesieHHe, MO3TOMY MOJy4YeHHBIE IaHHBIE ObUIN
00paboTaHbl TPATUITMOHHBIMA OMOMETPUIECKUMH METOJIAaMHU: PacueT CPEIHUX, OMIMOOK
CPeIHMX W CpPaBHCHHE CPEAHE-TPYIIOBBIX 3HaUeHWH To Kpurepuio CrrromeHTta [4].
Paznuuus cunranu 10cToBEpHBIMU ITPH 95 % ypOBHE 3HAUMMOCTH.

PE3YJIbTATBI 1 OBCYXKJIEHUE

[TonydeHHble pe3ynbTaThl MHpEACTaBICHBI B Tabmuiax. Kak ciemyer U3 maHHBIX
Tabmuiel 1, B 00eux rpynmnax B MEPHO]] CHA Mpeo0iafand MpoIecChl BOCCTAHOBICHUS,
OJTHAKO Ka4eCTBO BOCCTAHOBIICHUS B OCHOBHOM IPyIIIIE 0KAa3aJI0Ch JOCTOBEPHO XYK€, UeM
B KOHTpOJIbHOH Tpy1ie. O0 3TOM CBUACTEILCTBYIOT JOCTOBEPHBIC pa3jIMuus IoKa3aTeeih
TOHyCa Pa3IUYHBIX OTJICIIOB BETCTaTUBHOW HEPBHOW CHCTEMBI, BETETATHBHOTO OajaHca
(1,46+£0,04 — B ocuomHoii u 1,07+0,03 — B koHTpone) — (t=7,62 - p<0,05) u Gonee
BBICOKW WHICKC BOCCTAaHOBIICHUS B KOHTPOJIbHOH Tpymme (243,3+8,9), ueM B OCHOBHOM
(129,4+0,9) — (t=12,7 - p<0,05). Iloka3aTens BereTaTMBHOrO OajaHCa B KOHTPOIHHOM
rpynme CHOPTCMEHOB MPHOMIKAICS K EAWHHUIE, YTO IOATBEPKIAET IpeodiagaHue
BaryCHOTO BIUSHUS Y, COOTBETCTBEHHO, 0O0JI€e BBICOKOTO YPOBHS BOCCTAaHOBIJICHUS
OopraHmM3Ma BO BPEeMs CHa.

Tao6auna 1
Ioka3aTenn Ka4ecTBa BOCCTAHOBJIEHUS CIIOPTCMEHOB BO BpeMs CHA
['pymmel, cpennue +ormmbka, min-max 3HaYCHHS,
ITokazaTtenu 3HaueHue kputepus CThIOJCHTa
OCHOBHas KOHTPOJILHAS t
M+m M+m
Bpewmst penakca, B % 68,0+1,9 80,0+2,1 4,26*
Bpewms ctpecca, B % 32,0+0,1 20,0+0,2 4.84
[Ipeobaganue ToHyca
MapacuMIaTHICCKOM 118,2+4,3 138,2+4,0 341
HEPBHOM CUCTEMBLY.€
[Ipeobaganue ToHyca
CUMIIATUYECKON HEpBHOU 132,4+3.8 102,8+5,6 5,04
CHCTEMBL,Y.€.
HNunexc BOCCTaHOBIEHUS 129,4+0,9 243,3+8,9 12,7
TToxazarens
BEreTaTUBHOTO OajaHca 1,46+0,04 1,07+0,03 7,62
(cuMIaTuKyc:Baryc)

Ipumeuanue: * — paznmaus noctoBepHsl (p<0,05)
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Kaxk cnemyer m3 maHHBIX, IPEICTaBICHHBIX B Tabmwmie 2, cpenuaue 3HadeHus YCC B
HCCIEAyEeMBIX TPyNIax BO BpeMs CHa JOCTOBEpHO pasnudaimch: 61,0+1,5yn/muna (B
ocHoBHOM) u 57,1+1,3 yn/MuH (B KoHTpodbHOM) (t=5,12 - p<0,05). Ilpm sTOoM Yy
CIIOPTCMEHOB HM3yYaeMbIX TPYII M MHHUMAJIbHBIC, ¥ MakcuMalibHbie 3HaueHus UYCC
MMENH CYIIECTBEHHBIE Pas3iuuus, COOTBETCTBeHHO: (t=7,44) u (t=3,55) - p<0,05. bonee
BBICOKME 3HadYeHus MuHUMalbHOU (49,3+0,9) m makcumanpHort UCC (110,2+3,2) B
OCHOBHOW TpYIIE TaKXe CBUACTEIBCTBYIOT O TpeoldiajaHuu y HHUX TOHyca
CUMIIATHYECKOW HEPBHOW CHCTEMBI, T.e. O Oollee HHU3KOM, YeM B KOHTpOJIC, yPOBHE
BOCCTAHOBJICHHS U TOSBJICHUN TIEPETPEHUPOBAHHOCTH.

Taoauna 2
XapakTepHCTHKA YACTOTHI CePIeYHbIX COKPALIEHUH Y CIIOPTCMEHOB B
nmepuoj CHa

I'pynmel, cpeaaue +ommoOKa, min-max 3HaueHUS,

[Tokazarenu 3HaueHue kputepus CThIOJCHTA
OCHOBHAas KOHTPOJIbHAS t
M+m M+m

Cpennee 3nauenne YCC 61.0+1.5 57,1413 5,12%
BO BpEeMS CHA, Y1 B MUH
MuHUMAIEHOE 3HAYEHUE 7.44
UCC Bo BpeMs CHa, Y1 B 49,3+0,9 42,2+0,2

MUH
MakcumanbHOe 3HaUeHue 3.55
UCC Bo BpeMs CHa, Y1 B 110,2+3,22 61,2+1,51

MUH

Ipumeuanue: * — paznuuus gqoctoBepHs! (p<0,05)

XOMUHIPTrUUECKOe BIMSAHUE HAa YPOBEHb MOTpeONieHHUs KHCIopoaa B (aze Mo3IHEro
BOCCTAHOBJICHUSI XapaKTEPU3YeTCs CHIKEHHEM IOTPEOIICHHs KHCIOpOJa, YTO, B CBOIO
ouepenib, SIBIAETCS MPU3HAKOM SKOHOMH3ALNN METa0OIMYECKUX IMPOIECCOB (COCTOSHUE
TPEHUPOBAHHOCTH M XOpOLIeH CIIOPTHBHOW Qopmel). B nmanHOM wccnenoBaHuu cpegHee
3Ha4YeHUE MOTPEOICHUST KUCIOPOJa BO BpeMs CHa B OCHOBHOI IpyIie CIOPTCMEHOB OBLIO
CXOIHBIM U cocTaBisuio 3,4+0,1 Mi/kr/mMuH, B KOHTpOIBHOH — 3,7+0,2 mu/kr/muH (t=1,45
- p>0,05). Opmnako, MakcuManbHOE MOTpeOJICHHE KHCIOpPOAa B OCHOBHOM TIpymie
OKa3asiochk B JocToBepHO BhIlIe (t=11,60 - p<0,05), yueM B KOHTPOJIBbHOMH, COOTBETCTBEHHO:
14,8+0,6 mu/kr/mud u 6,3+0,4 Mi/kr/mMuH.

Janee ObLTH HICCIIEOBAaHBI OCOOCHHOCTH TOTPEOJICHUS KUCIOPOIa M MeTa0oIn3Ma B
nepuoj cHa. KonmuecTBo Kuciopona, HEOOXOAMMOTO AJsl OKHCICHUS! HAKOMUBIIMXCS B
OpraHM3Me HEJOOKHCIEHHBIX MPOAYKTOB OOMEHa, COOTBETCTBYET IIOKa3aTENIo
MOCTTPEHUPOBOYHOTO  MOTPEOJIEHUST KUCIIOpoJa B TOKOE, KOTOPBIH  COCTaBHI,
cootBeTcTBeHHO: 0,87+0,07 mu/kr B ocHOBHOW M 0,59+0,04 Mi/Kr — B KOHTpPOJIBHOH
rpynne (t=3,66 - p<0,05). bonee BbICOKME 3HAUEHUS 3TUX IMOKa3aTelel BO BpeMs CHa
CIIOPTCMEHOB OCHOBHOHM TPYNIBI, IO-BHIAMOMY, CBHIETEIBCTBYIOT O TMOSIBICHUU
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MIPU3HAKOB TIEPETPEHUPOBAHHOCTH €IIe B MEPHUOJl CPOYHOTO BOCCTAHOBJICHHUS (B MEPHO
MBIIIEYHO# paboThl). HabmoaeHne TUHAMUKH 3THX TOKa3aTelIed Ha TMPOTSHKEHUHN CYTOK,
OCOOCHHO B TEPHUOJ[ CPOYHOTO BOCCTAHOBJICHHS, MO3BOJHUT B JAIBHEUIIIEM ONPEICIUTh
9TOT CIIBUT BO BPEMCHHU.

Taoauna 3
OcobenHocTH MOTpedIeHNs] KHCI0POAAa U MeTadoJIM3Ma B IIePHOJL CHA
00cJIeI0BAHHBIX CIIOPTCMEHOB

I'pymnmel, cpennue + ommoOKa, min-max 3HAYCHHUS,
[Tokasarenu 3HaueHue kputepus CThIOACHTa
OCHOBHas KOHTPOJILHAS t
M+m M+m
CpenuHee 3HauCHUE 0,98
MOTPeOICHUSI KHCIIOPO/Ia, 3,8+0,2 3,5+0,2
B MJI/KT/MHH
MakcumanbHOe 11,60
noTpedIeHNe KHCI0Po/Ia, 14,8+0,6 6,3+0,4
B MJI/KT/MHH
IToctTpenupoBoyHOE
notpebiieHre KUCIOpoAa B 0,87+0,07 0, 59+0,04 3.66
IIOKO€E, B MII/KT'
MertabonmnyuecKuii
SKBHUBAJICHT, B 8,50+0,63 7,80+0,22 1,15
MJI/Kr/MuH/3,5
OOt Sueproodme (5 603,20+36,13 359,90+16,36 6,10
KKal)
CooTtHoleHne 0OMEHHBIX
MPOLIECCOB 0,70+0,03 0,82+0,04 2.44
«YTIIEBOJBI/JKUPBI»

Ipumeuanue: * — paznmaus noctoBepHsl (p<0,05)

YpoBeHb MeTa00MM3Ma B TIOKOE OTpaXkaeT Ka4yeCTBO M CKOPOCTh BOCCTAHOBJICHUS, B
CBS3M C YeM OBUIM W3YYCHBl TaKHE IIOKa3aTelM Kak: METabOIMYSCKU 3KBUBAJICHT
(3KBHUBaJIGHT OOMEHA BENIECTB), OOIMUII SHEProOOMEH W COOTHOIICHHE OOMEHHBIX
MPOIIECCOB  «YTJICBOABI/ KHUPBI» (Tabmumma 3). XOTS YpPOBHH METa0OIMICCKOTO
SKBUBAJICHTA, PACCUUTAHHbBIC B MJI/KI/MHH/3,5, JOCTOBEPHO HE Pa3IUYaINCh: B OCHOBHOU
— 8,5+0,63 mu/kr/mun/3,5 u 7,8+0,22 — B koHTponmpHOW Tpymme (t=1,15 - p>0,05),
MoKaszaTelid OOIero HeproooMeHa B OCHOBHOM TPYIIE MOYTH B JBa pa3a IMPEBHITIATN
TakoOBOW B KOHTposbHOM rpynme: 603,2+36,13 mporuB 359,9+16,36 kkanm (t=6,11 -
p<0,05), mpuueM 3HEProoOMEH 3a CYET >KMPOB TAKXKE OKAa3aJliCs JIOCTOBEPHO BHIIIC B
OCHOBHOM TpYIINE€ CIIOPTCMEHOB, B OCHOBHOM U KOHTPOJBHOM TpPyIIax, COOTBETCTBEHHO:
0,70+0,03 u 0,82+0,04 (t=2,44 - p<0,05). BriaBneHHple pa3nu4us CBUIAECTEIHCTBYIOT O
Pa3BUTHU MIEPETPESHUPOBAHHOCTH Y CIIOPTCMEHOB, OTHOCSIIIUXCS K OCHOBHOH TpyTIIe.

96



WH®OPMATUBHOCTb NMOKASATENEN, XAPAKTEPU3YIOLLUX ...

Takum ob6paszoMm, mpu Firstbeat-MOHUTOpPHHTE CTIOPTCMEHOB, UMEIOIIUX HApYIIICHHE
CTPYKTYpPBl CHa KakK IEPBOTO MPH3HAKa HAPYIICHHS BETETATHBHOM DETYJISAIHH, OBLTH
3aperUCTPUPOBaHbl  3HAUMTENbHBIE M3MEHEHMs psa IoKaszaTeleld BHCHEpaJbHBIX
¢ynkuuit. Junamuka u pazdopoc UCC B mokoe, MakcCUMallbHOE IOTpeOIeHHE KUCIOopoa U
MMOCTTPEHUPOBOYHOE MMOTPEOICHUE KHCIOpoAa, OOImui SHEProoOMEeH W COOTHOIICHHE
OOMEHHBIX TIPOIIECCOB («YTJICBOJBI/KUPBI»), a TaKKE HWHICKC BOCCTAHOBICHHS U
MoKa3aTenb BereraTMBHOro OamaHca, YyKasblBaeT Ha  HapyLIICHHE MPOLECCOB
BOCCTaHOBJIEHHUA. lloguepkHeM, 4TO NaHHOE HCCIIEOBaHHWE KacajoCh CIIOPTCMEHOB, HE
UMEIONINX  SBHBIX TPHU3HAKOB TEPETPEHUPOBAHHOCTH  (CHIDKEHHE  CIIOPTUBHBIX
pe3yabTaToOB, KajJoObl Ha yXYAIICHHE CaMOYYBCTBHS, PACCTPOMCTBO TOHUYAMIIEH
JIBUTATEIPHON KOOpPAMHAIMM ¥ Jp.). OTO (akT yKa3plBa€T HA BO3MOXKHOCTHU
WCTIOIB30BAHUS M3YYEHHBIX rokaszaTesnei JUTS paHHEeTo BBISIBIICHUS
«TIEPEeTPEHUPOBAHHOCTH» TPU CHUCTEMATHYECKOH MBIIMICYHON AESTENBHOCTH, YTO
MO3BOJIUT HE TOJBKO KOPPEKTHPOBaTh TPECHUPOBOUHBIN IpoOIecC, HO U CBOEBPEMEHHO
Ha4YaTh  TNPOBENCHHWE  PEaOMIMTAIIMOHHBIX  MEPOINPHSTHN,  HAmpaBlIEeHHBIX  Ha
BOCCTaHOBJICHUE CIIOPTCMEHA.

3AK/IIOYEHUE

[Tpr MOHHUTOPHHTE BETETATUBHOU PETYISIMU BUCIICPATBLHBIX QYHKIMH BO BpEeMs CHa
3apEruCTPUPOBAHBI OJTHOHAIIPABIICHHBIC JOCTOBEPHBIC PA3INYMSI H3YUCHHBIX ITOKa3aTenen
B TPYIIIE CHOPTCMEHOB C PAaHHUMU TIPU3HAKAMH [IEPETPCHUPOBAHHOCTH.

KadecTBO BOoCCTaHOBJICHHUS BO BPeMsl CHA B OCHOBHOM TPYIIIIEe 0Ka3aJI0Ch JOCTOBEPHO
XyXKe, 4eM B KOHTPOJIBHOM TpyIITe.

Bonee BhIpakeHHOE CHMIATHYECKOE BIUSHHE B OCHOBHOUW TPYIIIE, MOATBEPKIAOT
BBICOKUI MHJICKC BOCCTAHOBJICHUSI, BHICOKHE 3HAYCHUS MUHHMAIBHOW M MaKCHMaJIbHOU
UCC, mokasarenu TOTPEOJICHHS KHUCIOpoIa W OCOOCHHOCTH  JHEProoOMeEHa,
3a(pUKCUPOBAHHBIC BO BPEMsI CHA.

[TomyueHHBIe pe3yNbTaThl CBHIACTEILCTBYIOT 00 WH(OPMATHBHOCTH IOKa3aTeleH,
XapaKTepU3YIONINX BEreTATUBHBIN CTAaTyC CIIOPTCMEHA, U BO3MOXKHOCTH NMPUMEHEHUS UX
JUTSL pAHHETO PaclO3HABAHUS MEPETPEHUPOBAHHOCTH.

Hccnedosanue e6vinonneno 6 pamkax Hayumozco compyonuvecmea DPI'BOY BO
«Ypanvcxuii eocyoapcmeennviil yHugepcumem Quzuueckol Kyibmypsl», 2. Yensibumck,
Poccuas u Meouyunckoii  axademuu umenu C. H. [eopeuesckoco (cmpykmyproe
noopazoenenue) Q@I'A0Y  BO «Kpvimcxuii (edepanvubili  yHusepcumem
um. B. U. Bepnaockoeo», e. Cumepeponons, Pecnybauxa Kpvim, Poccus.
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INFORMATIVENESS OF INDICATORS CHARACTERIZING THE
VEGETATIVE STATUS OF AN ATHLETE IN MUSCULAR ACTIVITY

Petrushkina N. P.', Kolomiets O. I.", Latyushin Y. V.", Vorovsky S. N.°,
Zvyagina E. V.!

'Ural State University of Physical Culture, Chelyabinsk, Russia
2y.I. Vernadsky Crimean Federal University, Simferopol, Crimea, Russia
E-mail: dokchel@mail.ru

The aim of the study was to assess the information content of the indicators of the
vegetative status of athletes, characterizing the state of the athlete and the occurrence of
"overtraining" during muscle activity.

The main group included 16 athletes whose stress time during sleep exceeded the
reference values; in 16 athletes of the control group, it fit within the normal range. There
were no other classically recognizable signs of overtraining (decreased athletic
performance, complaints of poor health, impaired motor coordination, etc.) in athletes of
both groups. Using the Firstbeat monitoring during sleep (480 minutes), we studied the
features of autonomic regulation by such indicators as: relaxation time and stress time,
indicators of cardiovascular activity and oxygen consumption, and features of energy
exchange.

In athletes of both groups, recovery processes prevailed during the sleep period,
however, the quality of recovery in the main group was significantly worse than in the
control group. The vegetative balance index in the control group of athletes approached
unity (1.46 £ 0.04 in the main group and 1.07 + 0.03 in the control group (p <0.05). The
average heart rate in the study groups during sleep was significantly differed: 61.0 + 1.5
bpm (in the main) and 57.1 £ 1.3 bpm (in the control) (p<0.05). Higher values of the
minimum (49.3 £ 0.9 ) and maximum heart rate (110.2 + 3.2) in the main group also
indicate a predominance of the tone of the sympathetic nervous system in them, that is, a
lower level of recovery than in the control and the appearance of overtraining. post-
workout oxygen consumption at rest was, respectively: 0.87 £ 0.07 ml / kg in the main
group and 0.59 + 0.04 ml / kg in the control group (p<0.05). Although metabolic
equivalent levels are not significantly differed: in the main — 8.5 £ 0.63 ml / kg / min / 3.5
and 7.8 = 0.22 — in the control group (p> 0.05), the total energy exchange in the main
group was almost two times exceeded that in the control group: 603.2 £+ 36.13 versus
359.9 + 16.36 kcal (p<0.05), and energy exchange due to fats was also significantly higher
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in the main group of athletes.

Thus, in the Firstbeat monitoring of athletes with a violation of sleep structure as the
first sign of a violation of autonomic regulation, significant changes in a number of
indicators of visceral functions were recorded. The dynamics and spread of heart rate at
rest, the maximum oxygen consumption and post-workout oxygen consumption, the total
energy exchange and the ratio of metabolic processes (“‘carbohydrates: fats”), as well as
the recovery index and vegetative balance index, indicate a violation of the recovery
processes. We emphasize that this study concerned athletes who did not have clear signs
of overtraining (decreased athletic performance, complaints of poor health, impaired
subtle motor coordination, etc.). This fact indicates the possibility of using the studied
indicators for the early detection of "overtraining” in systematic muscle activity, which
will allow not only to adjust the training process, but also to begin timely rehabilitation
measures aimed at restoring the athlete.

Keywords: vegetative status, muscle work, athletes, Firstbeat-monitoring,
overtraining.
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