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Pedepar

Mera. Jocrioumu 0oyinbHicmb GUKOPUCTAHHS MEMOQY CRi-
poapmepiokapoiopummorpadii 0ns eueuenus 6NAU8Y mpe-
HYB8ANbHUX HABAHMANCEH HA OPTAHI3M CNOPMCMEHI8
Marepiaa i merogu. Mu obcmedscunu 32 xkeanigpikosanux
cnopmemena yonosivoi cmami y 6iyi 20,6+3,0 poxu, axi 3aui-
Maromuvest GOOHUM NOJLO MEMOOOM CRIpOapmepiokapoiopum-
morpaii (CAKP), sikuil y 00HOUACHOMY pedcumi peecmpye
pummu cepysi, Cyoun ma ouxants. CnekmpanibHuil anaiis npo-
B00UNU Y MPLOX YACTNOMHUX 0IANA3Z0HAX: NOHAOHUZLKOYAC-
momuomy (VLE 0-0,04 I'y), nusbkouacmomuomy (LF, 0,04-
0,15 I'y) ma eucoxkouacmomuomy (HF, 0.15-0.4 I'y), sixi eu-
MIPIOIOMbCSL 8 AOCONIOMHUX 3HAUEHHAX NOMYAHCHOCI (MC? -
ons CP, mm.pm.cm.’ - onst CAT ma JIAT, (n/x8)’ - onsn cnon-
mannoeo ouxauts). Bionowenns LF/HF euxopucmosysanu
O/ Xapaxkmepucmuku 6e2emamusHozo oanancy. /s oyinku
pesynomamis docnioxncenns i3 sukopucmarnim CAKP 3acmo-
COBANO HENapamempuyHi Memoou CmamucmuyHo20 ananisy
i3 6usHaueHHAM Kpumepilo Binkokcona, a maxodc nepyen-
MUTLHUT MEMOO aHANI3Y, 3ACHOBAHUL HA 6U3HAYEHHI IHOUGI-
OVANLHUX OYIHOK OKPeMUX NOKA3HUKIG 13 YPAXYEBAHHAM NO-
MPAanJistHHsL Y 8I0N0GIOHI MeCi NepYeHMUIbHUX OlANA30HIE.
Pe3ynbTaT it 00roBopeHHs. Ananiz abconomuux noKasHuKie
sapiabenvrocmi KapoiopecnipamopHoi cucmemu 003601U8
BCMAHOBUMIL, WO MPEHYBAIbHE HABAHMANCEHHS NPUZBOOUMD
00 8IPO2IOHUX 3MIH NOKA3HUKIE 3a2anbHol nomyosicnocmi (TP)
peeynsayii cepyesoco pummy (P<0,01), cnonmannoeo ouxan-
H5l, 3MEHULEHHSL HAOCe2MEHMHUX 6NIUGI6 HA cepyesUll PUMM
ma ix 30inbuwents Ha CHOHMAHHE OUXAHHS, 3MEHULEHHS] K-
mugHocmi pe2ynayii cepyeso2o pummy y 6UCOKOYACIMOMHO-
My Oiana3zoHi ma 30i1buweHH s 11020 6NAUBY HA OUXAHHS, U0
CYNPOBOOANCYEMbCSL NEPEBANCAHHAM HUZLKOUACTOMHUX GILIU-
sis Ha cepyesuil pumm ma CAT (P<0,05). /{na eusnauenns
MOAICIUBOCMI 3ACMOCYBAHHSL NAPAMEempié 8apiadeibHOCmi
Kapoiopecnipamophoi cucmemu y sKOCMi Kpumepiie Konm-
PO 8NIUBY HA OPITAHIZM CHOPMCMEHIE He0OXiOHO 0Yio
6CMAHOBUMU OUHAMIKY [HOUBLOYANbHUX 3MIH. AHANI3 IHOUGI-
Oyanbhux nokasHuxie eapiavenvrnocmi BCP noxasas, wo
BNIIUB MPEHYBATLHUX HABAHMANCEHD CYNPOBOONCYEMBCS BU-
padicenum 3uudicennam nokasnuxis. TP (y 54,8% eunadkis),
VLF (y 29,0% eunaokis), LF (y 25,8% eunaokis) i HF (y
58,1% sunaoxis); nomipuum snudxncennsm TP (y 25% eunao-
xig), VLF (v 41,9% eunaokis), LF (v 32,3% eunadkis), a
maxooic nomiprum niosuwennsm LF / HF (y 48,4% eunaoxis).
Iicnsa mpenysans cnocmepieanu menoenyio 00 NiOSUUEHHSL
sapiabenvrocmi CAT 3a paxynok niosuwenns TP npu euxio-
HUX 3HUdICEHUX eapianmax (neped mpenysanusm 15,6% eu-
pasiceno 3uudicenux, nicas - 0%), AT 3a paxynox spocmanmsi
noMIpHO nioguweHux eapianmis (8io0 18,8% neped mpemy-

8anHsM 00 35,5% nicns). ¥V nepwii 5 x6 6i0H061eHHS Y Oinblle
HidiC nonoguHu cnopmemenie (38,1%,) eioznauanu vacmiute
ouxamHsi, sike xapaxmepu3zysanocs 3oinouenum /0 (y 51,6%
6UNAOKIG).

BucHOBKN. Busigiieni sMiHu c8i0uamy, uwjo NICsi MPeHyalb-
HUX HABAHMANCEHD CYMMEBO 30IIbULYEMbCS BNIUB 3A2AbHOT
akmuenocmi eecemamuenoi nepgosoi cucmemu na JAT i
cnonmanne ouxannsi, snius Ha CAT 36inbuyemocs nepesasic-
HO Y 0Ci6 3 NOYAMKOBO HULKUM PIGHEM. 3MEHWEH s 8e2ema-
mugnoeo enaugy na CP mooicna noacnumu nepemuxaniam
MEXAHI3MI8 pe2ynayii i3 MaKCUMAlIbHUM 3a1YYEeHHAM [HO-
mponnoi QyHKyil cepys nio 4ac HAGAHMANCEHHS, KOAU HA
nepuwutl nian 8UX00mMb MEXAHIZMU 2EMOOUHAMIUHO20 3a-
besneuenns Qisuunoi oisnbrocmi. L{inkom ouesuonum € me,
wo maxuii mexanizm npucmocysannss CP nio uac nasanma-
JICEHHSL OB SI3AHULL i3 BMEHUUEHHSIM 8NIUBY BCIX (HAOCe2Menn-
HOI, cuMnamu4Hol ma napacuMnamuyHol) pe2yasyiiuHux id-
nox BHC.

KuarouoBi ciioBa: cnipoapmepioxapoiopummorpagis, sapia-
benbHicmb cepyeso2o pUmmy, mpeHy8aibHi HAGAHMANCEHHS.

Abstract

REGARDING CONTROL OF THE TRAINING
LOAD IMPACT ONTHEATHLETES' BODY BY
PROVIDING VEGETATIVE PARAMETERS OF
THE CARDIORESPIRATORY SYSTEM

O.V.GUZIY
State University of Physical Culture in Lviv

Aim of the study: to investigate the feasibility of using
spiroarteriocardiorhythmography method to study the effect
of training load on the body athletes' body.

Materials and Methods. We have examined 32 qualified male
athletes aged 20,6£3,0 years, who are engaged in water
polo by spiroarteriocardiorhythmography method (Sacre)
that allows simultaneous recording of the cardiac, vascular
and respiratory rhythms parameters. Spectral analysis was
conducted within three frequency ranges: very low
frequency (VLF, 0-0,04 Hz), low frequency (LF, 0,04-0,15
Hz), and high frequency (HF, 0.15-0.4 Hz), measured in
absolute values of power (ms’ - for HR rt.st.> mm - for SBP
and DBP (1 / min)? - spontaneous breathing). The LF / HF
ratio was used to describe vegetative balance. To assess the
research results we used the distribution-free method of
statistical analysis, using the Wilcoxon criterium, and also
percentile method of analysis based on determining the
individual assessments of each index considering their
falling in appropriate limits of percentile ranges.
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Results and Discussion. Analysis of absolute indicators of
cardiorespiratory system variability has made it possible to
determine that training load causes probable changes in
the total power indicators that regulate heart rate (P<0,01),
spontaneous breathing, decrease in suprasegmental impacts
on heart rate and also increase in suprasegmental impacts
on spontaneous breathing. Within the high frequency range
training load decreases the activity of heart rate regulation
and increases the impact on breathing. But there is greater
impact on heart rate and SBP (P<0,05) than on breathing
within low frequency range. Individual changes dynamics
is determined in order to estimate the possibility of
parameters use of cardiorespiratory system variability as
the impact control of athletes' organism. Analysis of
individual indicators of the vegetative-vascular regulation
variability has shown that training load is accompanied by
a significant decrease in the indicators: TP (in 54.8% of
cases), VLF (in 29.0% of cases), LF (to 25.8%) and HF (in
58.1% of cases); TP moderate decrease (25% of cases), VLF
(in 41.9% of cases), LF (in 32.3% of cases) and a moderate
increase LF / HF (in 48.4% of cases). After training a
tendency was observed to increasing the variability of SBP
because of increasing TP at lower output versions (before
exercise 15.6% of athletes showed decrease in TP and before
exercise - 0% of athletes), DBP increase was due to
moderately increased options (from 18.8% before training
to 35, 5% after). In the first 5 minutes of recovery in over half
(58.1%) of athletes there was rapid breathing characterized
by enlarged breathing volume (in 51.6% of cases).
Conclusions. We have found that after training load the total
activity of the autonomic nervous system impact on DBP
and spontaneous breathing significantly increases, the effect
on SBP increases mainly in patients with initially low levels.
Reduction of vegetative impact on heart rhythm can be
explained by switching regulation mechanisms with
maximum employment of the heart inotropic function during
load, when hemodynamic ensuring of physical activity
mechanisms comes to the fore. It is obvious that such
adaptation of heart rhythm mechanism during load is
associated with reduction of impact of all (suprasegmental,
sympathetic and parasympathetic) regulatory parts of the
vegetative nervous system.

Key words: spiroarteriocardiorhythmography, heart rate
variability, training load

Beryn

BuBueHHS (QyHKIIOHAIBHOTO CTAaHY OpIaHi3My
CIIOPTCMEHIB € OJIHUM 13 BXKJINBUX 3aBJaHb CIIOP-
TUBHOT MEIHIIMHU, CIIPSIMOBAHHMX HA BHSBIICHHS
0COOJIMBOCTEN OpraHi3My, IKMi TPEHY€ThCS 1 JUTA M-
arHOCTHKH PiBHS MiAr0TOBNICHOCTI. [TiroTOBIEHICTH
OpraHi3My BU3Haua€ PiBEeHb TPEHOBAHOCTI 1 Xapak-
TEpU3y€e TOTOBHICTh CHOPTCMEHA JI0 OCATHEHHS
BHCOKHX CIIOPTUBHUX pe3yibTaTiB. BoHa po3BuBa-
€THCSI TT1]] BILTABOM CUCTEeMATUYHUX 1 IIIECTIPSMO-
BaHUX 3aHATH CIIOPTOM, a ii piBEHb 3aJIKUTH BiJl
30a1aHCOBaHOI B3aeMOIi1 0araTbox (hyHKITIOHATBHUX
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CHCTEM OpIraHi3My, sIKi BU3HAYAIOTh XapaKTep aJiar-
tariitanx moxkimBoctei [ 10]. I3 MeToro Bu3HaueHHS
(YHKIIOHATBHOTO CTaHy Ta aJanTaIllifHAX MOKIIH-
BOCTE OCTaHHIM YaCOM BUKOPHCTOBYIOTHCSI METOAN
JIOCITIJIKEHHS BapiaOebHOCTI CEPIIEBOT0 PUTMY Ta
aprepiitHoro Tucky [1, 7]. Y npakTuili ciopTuBHOT
MEIUIMHA 11i METOJM BUKOPHUCTOBYIOTH, KOJIH Ha
NepIInii IIaH BUXOAUTH HEOOX1THICTh BCTAHOBIICH-
HS TIEPE/IITaTOIOT IYHHUX 3MiH y OpTraHi3Mi CHOpTCMe-
HiB, IPOTHO3YBaHHS CIIOPTUBHOTO PE3yJIbTaTy, 10
MOXKJTUBE TUIBKH MPH YiTKOMY PO3YMiHHI ITPHCTO-
CYBaJIbHMX Ta aJIalTAIlIHHAX MEXaHI3MiB, SIKi PO3-
BUBAIOTHCS Y OpraHi3Mi 3a BIUITMBY TPEHYBaJIbHUX
HaBaHTaXEHb [2, 4, 8]. Amke, 11e J03BOJISIE HE TUTbKU
BU3HAUYUTH TOJIEPAHTHICTH 10 (HI3MYHUX HABAHTA-
JKEHb, aJie i HIJIeCTPSIMOBAaHO KOPEKTYBATH TPEHY-
BaJIBHUN TPOIIEC 31 3aCTOCYBAaHHSIM BIPaB Pi3HOI
CHPSIMOBAHOCTI, Tepeadauae BU3HAYCHHS MEXaH13-
MiB IPUCTOCYBAHHSI, 32 pe3yJIbTaTaM1 BUKOPUCTAH-
HS SIKUX MOXKJIUBO y OTIEPATUBHOMY PEKUMI KOHT-
POJIIOBaTH BIUIMB TPEHYBAJIbHUX HABAHTAXKECHb 32
00'€KTUBHUMH KPUTEPISMU JTiSUTBHOCTI KapJiopec-
MipaTOPHOI CUCTEMHU, aJKe Ha ChOTOJTHI OCHOBHUMU
METO/IaMH KOHTPOJIIO BIUTMBY TPEHYBAJIBHOTO IPO-
IIECY Ha CTaH CEePIIEBO-CYAMHHOI CHCTEMH 3aJIUIIIa-
I0TBCSI Py TUHHI METOIH TOCIIKEHHS YaCTOTH Cep-
neBux ckopoueHb (UCC) Ta aprepiiiHOTO THCKY
(AT). Lle 3yMOBIIEHO HEMOKITUBICTIO BUKOPHCTAHHS
CY4YaCHUX METOJIIB IHCTPYMEHTAJIbHOI TIarHOCTUKU
B YMOBaX TPEHYBAJIBHOTO TPOILIECY.

MarepiaJu i MeToau
JInst BUBUEHHSI OCOOMMBOCTEHN IIEHTPAJIbHOI TeMO-
JUHAMIKA MU BUKOPHCTOBYBAJIM CyYacHHUH MOJi-
(byHKIIOHATBHUH METOT AOCIIIPKEHHS Kapai0-pec-
MipaToOpHOT CUTEMH - CITIPOAPTEPIOKAPIIOPUTMOTPA-
¢ist (CAKP), sikuii qae 3Mory B pexKnMi OTHOMOMEHT-
HOI peecTparlii BU3HaUaTH B3a€EMOIIOB'3aH1 TIOKa3-
HUKH, SIKi XapaKTePU3yIOTh AIsUTbHICTB cepiis (3a Ja-
uumu EKT B I BiziBenenni), cynun (nepudepiiiHoro
CAT i IAT na cepenHiii panan3i nanbls METOJIOM
[lenasa), nuxanbHOI CUCTEMHU (3a JAaHUMU YIbTPa-
3BYyKOBOI criipomeTpii) [3]. MeTon 103BosIsi€ BU3HA-
YUTH aKTHUBHICTH BIIMBY BEreTaTHMBHOI HEPBOBOI
cucremu Ha ceprieBuii put™ (CP), aprepiiinuii Tuck
(AT), cnonranne auxanus (/1).

3a ganumu BuMipy nociaigoBHocTeil CP,
CAT Ta JIAT Ha KO)KHOMY CEpIIEBOMY CKOpPOUEHHI
Ta MOKA3HUKIB JIETEHEBOT BEHTHIIALIT MPOBO UM
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CrieKTpabHU anaii3z @yp'e, SKUi 103BOJIsIE BU3HA-
YHUTHU MOTYKHOCTI PETYJSAIIMHNAX BIUIMBIB Y Pi3HUX
YaCTOTHHX Jiarta3oHax, 110 OB'SA3y0Th i3 3arajJbHOI0
AKTHUBHICTIO, aKTUBHICTIO HAICETMEHTHHUX CTPYKTYP
Ta MTapacUMIATHYHOI 1 cuMmaTigHoi ritok BHC [5].
CrniexTpaibHUN aHaJIi3 TPOBOIWIN Y TPHOX YACTOT-
HUX Jiana3oHax: noHaaausbkodactorHomy (VLEF, 0-
0,04 T'u), auzbkouactrorHomy (LF, 0,04-0,15 I'm),
ta pucokodactorHomy (HF, 0.15-0.4 '), sixi Bumi-
PIOIOTBCSI B a0CONIIOTHUX 3HAYEHHSX MOTYKHOCTI
(mc? - st CP, mum pr.ct.? - st CAT ta JIAT, (h1/xB)* -
JUIsl CTIOHTAaHHOTO JuxaHHs). Bimnomenns LF/HF
BUKOPUCTOBYBAJIH JIJIsl XapaKTEPUCTUKHU BETETaTHB-
HOTO Oanancy [6].

J1J1s1 OLIIHKYM pe3yJIBTaTiB JOCIIKEHHS 13 BU-
kopuctanusiM CAKP 3actocoByBanu Hemapamer-
PHUYHI METOJIM CTATUCTUYHOTO aHAII3Y 13 BU3HAYCH-
HSIM KpUTEPit0 BITKOKCOHA, a TAKOX MEePIICHTUIIb-
HUI METOJ] aHaJIi3y, 3aCHOBaHUI Ha BU3HAYCHHI 1H-
JIUBITyaTbHUX OIIHOK OKPEMHX TTOKA3HUKIB 13 ypa-
XyBaHHSIM HOTPAIUISTHHS Y BiAMTOBITHI MEKi TIEpIICH-
TUIBHHX Jiana3oHiB [3]. OLiHKY OKpeMHUX IOKa3-
HUKIB IPOBOAMIIM HACTYITHIM YHHOM: TIPH TTOTPari-
JISTHH1 y Jiana3oH <5%, K BUpa)KeHe 3HUKEHHS 110-
Ka3HUKA; IPY NOTPAIUIHHI y iama3oH 5-25% - mo-
MipHE 3HIDKEHHS TOKa3HHUKA; MIPU MOTPAIUIIHHI Y
nianazoH 25-75% - HOpMaTUBHE 3HAYEHHS MOKa3-
HUKA; IPY NOTPAIUISHHI y Aiana3oH 75-95% - mo-
MipHE ITiIBUIIEHHS TIOKa3HUKA; IIPU MOTPAIUIIHHI Y
niamna3oH >95% - BUpa)XeHe IMiBUIICHHSI TOKa3HUKA.

PesyabTaTn ii 00roBOpeHHs
Mu obctexmm 32 kBaii(hiKOBaHUX CIIOPTCMEHU

Tabnuys 1
Iepeciuni nokasnuxu JisibHOCMI KapoiopecnipamopHol
cucmemu 00CiONHCEHOT epynu Cnopmemenie neped ma
niciusa mpeny8anibHo20 HABAHMANCEHHS

IMoka3zHuk Ilepen IMicas
YCC, 1/xB 65,748,1 93 3+£11,7%**
CAT, mm pr.cr. 121,8+6 4 132,547,2%%
JAT, mm pr.cT. 82,0+5,2 85,9+6 4
ITAT, mm pr.cT. 398+2.6 457+5,6*
Y/, 1/xB 15,6442 19,3£52%
J0O, n 0,637+0,195 | 0,684+0,228

* p<0,05, ** p <0,01, *** p <0,001

40J10B1401 cTati y Bitli 20,6+3,0 p., sKi 3aliMalOThCs
BOJIHMM I10JI0 Ta BHUBYAJH BIUIUB TPEHYBAJILHOTO
HaBaHTa)KEHHs Ha iX opraHizm. OOCTeXeHHS BKITIO-
9aJo JOCHTiHKEHHS TapaMeTpiB (pi3sHuHOro pO3BUT-
Ky, HCC ta AT pyTHHHUMHU METOZ]aMH, & TAKOXK J10-
CJII/DKEHHS KapAiopecipaTopHOi CUCTEMH 13 BUKO-
puctanasm CAKP, nepen Ta micias TpeHYBaHHS y
CTaHi BiTHOCHOTO CIOKO0. TpeHyBaIbHE HAaBaHTA-
YKEHHSI TPUBAJIO MIPOTATOM 2 TOAMH Ta epenoavyaio
3aHATTS y OaceiiHi, sike OyJ0 CIpsMOBaHE Ha PO3-
BUTOK ITIBHJIKICHOI BUTPUBAJIOCTI. TpeHyBaHHS IPo-
BOJIMJTH Y ME@XaX MepeI3MaraabHOTro Mepioy pid-
HOT'O TPEeHYBaJILHOTO IUKITY. [loka3HuKH Kapaiopec-
HipaToOpHOi CUCTEMH, 3aPEECTPOBAHI TIEpeT Ta MiCIs
BUKOHAHHS TPEHYBaJIbHOTO HAaBAHTAKEHHS, TIOJTAHO
y Tabm. 1-4.

[Ticnst TpeHYyBaJIbHOTO HABAHTAXKEHHS Y
CIIOPTCMEHIB Bi10yBaJICs BIpOTi/IHI 3MiHHU Y TIOKa3-
aukax YCC, CAT, I[TAT Ta /], m1o miarBepaKyBaio
BXKE BiJIOMI JIaH1 TIPO aKTUBAIIif0 (PYHKIIIT Kapaiopec-
HipaTOpHOI CUCTEMH 32 BIUTMBY (Pi3UUHOTO HaBaH-
TaxeHHs (Tabm. 1). 3HaYeHHs MMOKa3HUKIB Bapia-

Tabnuys 2
3minu noxaznuxie eapiabenrbHOCmi cepyeso2o PUmMMy 3a YMOBU 6NIUGY MPEHYBANIbHO20 HABAHMANCCHHSL
Ioka3znuk medion He;sell 75 median Hl;JSm 75 Wilcoxon matched-pair test
TP, mMc’ 41603 | 1984,7 | 9239,7 | 879,3 | 349,7 | 1781,7 p<0,01
VLF, mc? 566,4 280,6 | 1125,7 | 1783 83,8 | 292,6 p<0,05
LF, mc? 1218,0 | 482,4 | 2986,5 | 430,6 | 1694 | 877,0 p<0,05
HF, mc’ 1730,6 | 630,9 | 3041,5 173,0 63,2 | 735,1 p<0,05
LFHF, mc*mc? | 0,81 0,57 1,57 2,11 1,11 3,81 p<0,05
Tabnuys 3
3minu noxasnuxie sapiabenvrocmi CAT 3a 6niugy mpenysaibHO20 HABAHMANCCHHS
IMMoka3uuk e dianHePZe g 75 | me diannlcg;l 7 Wilcoxon matched-pair test
TPcr, MM pT.CT 25,0 13,7 | 37,8 29,7 20,7 | 49,0
VLFcr, MM pT.cT” 10,2 46 | 26| 109 8,7 | 24,5
LFcr, MM pT.CT2 4,8 3.1 11,2 10,9 6,5 | 18,5 p<0,05
HFcr, MM pT.CT 5.3 24 19,0 5,1 3,1 | 87
LFHF ¢, MM pT.C”[Z / MM pT.CT2 0,90 0,57 | 1,76 1,97 1,15 | 3,73 p<0,05
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Tabnuys 4
3minu nokaznukis 60pia6€ﬂbH0€miﬂAT3’a 6NJIUBY MPEHYBANTbHOCO HABARNMANICEHHA
Iepen Iicasn . .
Ioka3nuk median | 25 75 | median | 25 75 Wilcoxon matched-pair test
TPy, MM pT.CT2 10,9 6,5 14,9 11,2 7,0 | 21,6
VLFyr, MM pT.CT 3,6 21 | 719 3.8 2,6 | 99
LFir, MM pT.CT 3,6 2,1 | 60 4.6 31 | 7,6
HFr, MM pT.CT> 14 0,7 | 23 0,9 0,6 | 1,8
LFHF i, v pr.cr /mmprer | 237 [ 1,39 [ 454 487 |228]8,13 p<0,05
OEIBHOCTI CEpIEBOr0 PUTMY TI€pe Ta Micis Tpe- noty>kHocTi (TP) perymnsiii cepueBoro putmy, Crion-
HYBaJIbHOTO HAaBaHTAXXCHHS, IKi BUCBITIIOIOTH Bi- TAHHOTO JIMXaHHS, 3MEHIICHHS HaJCEerMEHTHUX
pOTi/THE 3MEHIIICHHS BapiaOeTbHOCTI y BCIX 4aCTOT- BILTMBIB Ha CEPIICBUI PUTM Ta 301IBIIICHHS OCTaH-
HuX aianasonax (P<0,05), sike xapakrepu3yeThes BU- HiX Ha CTIOHTaHHE TMXaHHS, 3SMEHILICHHS aKTUBHOCTI
pasxxenuM (P<0,01) 3MeHIIEHHAM 3arajlbHOI TOTYX- peryisuii cepueBoro puTMy y BUCOKOYaCTOTHOMY
HOCTI Ta 30LIBIIEHHAM CITIBB1JHOIEHHS HU3bKOYaC- Jiarma3oHi Ta 30UTBIIICHHS HOTO BIUIMBY HA TUXaHHS,
TOTHO{ Ta BHCOKOYACTOTHOI ckiaioBux BCP monano II0 CYIIPOBOKY€ETHCS TIEpeBaskaHHAM HU3bKOYAC-
y 1a0in. 2. e 3yMOBIIEHO NepeBakaHHSM BILJIUBY TOTHUX BIUTMBIB Ha cepueBuil putM 1a CAT.
CUMITaTUYHOTO Bifnainy BereraruBHoi HC Ha cep- J11s1 BU3HauU€HHSI MOYKIIMBOCTI 3aCTOCYBAaHHS
1eBuit put™. Y Tadn. 3 Ta 4 mogaHo 3MiHU 3HaYE€Hb napaMeTpiB BapiaOeNbHOCTI KapaiopectipaTopHoi
BapiabensHOCTI CAT Ta JIAT 3a BIUIHBY TpEeHYBaIb- CHUCTEMH Y SIKOCTI KpUTEPIiiB KOHTPOIIIO BIUTMBY Ha
HOTO HaBaHTaKEHHA. BipoTiTHUMU BUSIBIITHCS 3Mi- OpraHi3M CIOPTCMEHIB He0OXi1HO OyII0 BCTAHOBUTH
HU HHM3BKOYACTOTHOI ckiamoBoi perymsnii CAT JTUHAMIKY 1HAWBIyalbHUX 3MiH. AHAJII3 IHIUBITY-
(P<0,05), mo 3Ha#11I10 BIIOOpaXEHHS Y IOKa3HUKY aJIbHUX MMOKa3HUKIB BapiabenpHOoCcTI BCP nokasas,
criBBinHomenHst LFHFCAT. 3minu noka3HUKIB Bapi- 10 BIUIMB TPEHYBAJIbHUX HABAHTAXEHb CYIPOBO-
a0eTbHOCTI CIOHTAHHOTO JAWXaHHS MOAaHO y TabIL.5. JUKYBABCSl BUPAKEHUM 3HWKEHHSIM ITOKa3HUKIB: TP
Biporijni 3MiHU BiI3HaYaJIM Y JIMHAMIIII 110~ (y 54,8% Bunankis), VLF (y 29,0% Bunanxkis), LF
Ka3HHKIB BapiaOeTbHOCTI TMXaHHS Y BCIX YACTOTHUX (y 25,8% Bumnazkis) i HF (y 58,1% Bunankis); mo-
Jliarna3oHax Ta 3araibHoi notyHocti (P<0,05), npu MmipHuM 3HMKEeHHM TP (y 25% Bunaakis), VLF (y
[ILOMY BipoTiqHUX 3MiH y criBBigHOmeHHI LFHF /] 41,9% Bunazakis), LF (y 32,3% BumaskiB), a TAKOXK
HE Bl3Ha4YaIH. nomipHuM migsutienasm LF / HF (y 48,4% sunan-
AHaJti3 abCOTFOTHUX TTOKA3HUKIB BapiaOelb- KiB) (Tabm. 6).
HOCT1 KapJiopecnipaTOpHOI CHCTEMH J03BOJHB VY mepion micis TpeHyBaHb Y CIOPTCMEHIB
BCTaHOBHTH, 1110 TPEHYBaJIbHE HABAHTAKEHHS ITPH- CHIOCTEpirajiy TEHJIEHIIIO 10 MiABUINEHHS Bapia-
3BOJIUTH JIO BIPOT1THUX 3MiH TOKa3HUKIB 3arajibHO1 oenpHOCTI CAT 1 JIAT (Tabmn. 7, 8). CAT 3a paxyHOK
Tabruys 5
3Mminu nokaznukie eapia6eﬂbHocmi ouxammus 3a 6NJUBY MPEHYBATIbHOCO HABARNMANICEHHA
Ilepen Hicas . .
Ioxa3nnk median 25 75 median 25 73 Wilcoxon matched-pair test
TPy, 1/xB. ’ 501,8 | 315,1 | 833,9 | 1010,5 | 683,9 | 1735,0 p<0,05
VLF, w/xs.2 3,2 1,8 5,1 7,3 34 11,9 p<0,05
LFy, w/xB.2 16,0 8,7 39,1 36,0 13,3 81,9 p<0,05
HF, n/x8.2 349,7 | 220,5 | 652,8 [ 770,1 | 434,8 | 1421,5 p<0,05
LFHF ,(wxs.)(/x8)* | 0,029 [ 0,018 | 0,100 | 0,044 | 0,018 | 0,090
Tabauys 6
Posnooin noxasnuxie BCP docnioocenoi epynu CnOmeMEHiG nepe() ma nicis mpeHyealbH020 HABAHMANCEHHS
Ilok a3HUK Ilepen TpeHYBaHHAM [licsisi TpeHyBaHHA
<5 | 5-25 ] 25-75 ] 7595 | >95 | <§ 525 25-75 | 75-95 | >95
TP 0,0 | 28,1 | 28,1 34,4 94 [ 548 ] 258 [ 97 9,7 0,0
VLF 0,0 | 15,6 | 46,9 28,1 94 [290]419 [ 194 6,5 3,2
LF 63194 |469 31,3 6,3 25,8 [ 32,3 | 29,0 9,7 3,2
HF 6,31 0,0 594 21,9 12,5 [ 58,1 ] 0,0 38,7 3,2 0,0
LF/HF 6,3 15,6 | 56,3 18,8 3,1 32 |65 32,3 48,4 9,7




32015 XXI AML

Tabnuys 7

Posnooin noxasnuxie BCAT docnioacenoi epynu cnopmcemenis neped ma nicisi mpeHysaibHo20 HA8AHMAICCHHS

Iloka3Huk Ilepen TpeHyBaHHSAM Ilics1s1 TpeHyBaHHSA

<5 5-25 | 25-75 | 75-95 | >95 | <5 | 5-25 | 25-75 | 75-95 | >95
TPcar 156 | 6,3 344 344 194 (0032 548 38,7 132
VLFcar 1251 6,3 | 250 40,6 156 165]32 |290 45,2 16,1
LFcar 15,6 | 18,8 | 40,6 21,9 | 3.1 0,097 |452 45,2 10,0
HF car 94 | 250 | 375 18,8 |94 [32]194 | 516 25,8 [ 0,0
LF/HFcar | 15,6 | 21,9 | 40,6 18,8 | 3.1 321129 | 419 29,0 12,9

niBueHHst TP npy BUXiTHUX 3HM)KEHUX BapiaHTax
(nmepen TpenyBaHHsAM 15,6% BUpakeHO 3HUKEHUX,
micst - 0%), JIAT 3a paxyHOK 3pOCTaHHS TIOMipHO
miIBUTIICHUX BapiaHTiB (Bif 18,8% mepen TpeHyBaH-
HaM 710 35,5% micns). [Ipaktuaao 6e3 3MiH 3a1u-
manucs QuyKTyauii y moHaJHU3bKOUYaCTOTHOMY
(VLF) niana3oni perymsuiitaux BrumBiB Ha CAT 1
JAT. Jleski 3MiHH BigOyBaJHCs y MOKa3HUKAX
LFCAT, sixi oB'si3aHi 31 30UTBIICHHSIM TTOMIPHO ITiJT-
BUIIIEHUX BapiaHTIB PETYJISIIHHUX BIUIMBIB Y HU3b-
KO4YacTOTHOMY Jiarna3oHi (Bix 21,9% no 45,2% Bu-
aJIKIB), 10 XapaKTepU3y€e aKTUBHICTh CUMITATHYHOT
nanku BHC.

Boanouac, cniocrepiranu 30iIbIICHHS Ba-
piaHTIB MOMIPHOTO 3HMXEHHS BHUCOKOYACTOTHHUX
BroiBiB Ha JIAT (21,8% no 41,9% Bunanxkis). Bin-
HomenHs LF/HF ans CAT i IAT piBHOMIpHO 301716~
nryBajocsi. BapiaHT momMipHOTO 1 BUPa)KEHOTO i~
pumieHass LFCAT/HFCAT miciis HaBaHTaXEHHS
tpamsuics y 41,9% Bunankax (nepen -y 21,9%
Burnakis), LEJIAT/HFJIAT -y 64,5% Bunakis (1ie-
pen - y 50% Bumankis).

To6to, 3minu BapiabenbHOCTI CAT 1 JIAT
TiCIIsl TPEHYBAJIBHOTO HAaBaHTAXKEHHS AU (EPEHIIif0-
BaJIM 32 PaXyHOK MOMipPHOTO MiBUILEHHS HU3bKO-
yactoTHuX BIUMBIB HAa CAT (LFCAT), siki moB'si3aHi
13 BImmBOM cuMnatuvHoi Jianku BHC Ha HacocHy
(YHKITIIO CepIls 1 TOMipHOTO 3HUKEHHSI BHCOKOYAC-
totHuX BIuuBiB Ha JIAT (HFIAT). [Tpu upomy mo-
HaJIBUCOKOYACTOTHA CKJIAJI0BA PETYIISLIHHUX BILIH-
BiB Ha AT (VLFCAT T1a VLFJIAT) npaktu4ao He
3MIHIOBAJIACS.

AHanizyoun BIUTMB (Di3UYHOTO HAaBaHTa-

YKEHHsI Ha TUXAJIbHY CUCTEMY CYTT€BI 3MiHU MU CIIO-
CTepirajiv y moka3HUKax BapiabeIbHOCTI CIIOHTaH-
HOTO MuxaHHs (Tad. 9), siki, 0e3yMOBHO, MOB's13aH1
13 BIJIHOBJICHHSIM JTUXaHHS y TICIITHABAHTAXKYBATb-
HUI niepioa. Y mepiri 5 XB BiIHOBIICHHS y OijbIe
NOJOBMHM criopTcMeHiB (58,1%) Biq3Hnaganu gac-
Tillle TUXaHHS, SIKE XapaKTePU3yBaIoCs 30UTbIIIEHIM
JO (y 51,6% Bumnaskis). Lle xapakrepusyBaiocs 1mo-
MIpHHIM Ta BUPAKEHUM 301UTBIICHHSM 3arajbHO] 110-
TYXHOCTI ClIeKTpy BapiabenbHocti quxanus (TP/I)
y 71% BUMAIKIB 1 CyIPOBOKYBAIOCS BUPAKEHUM
nigBuieHHsM BucokoyactotHux (HFJl) BrummBiB
(41,9% micns TpenyBanns npu 15,6% - iepen) i cyT-
TE€BUM 30UTBIICHHSIM TTOMIPHO MMiBUIIICHUX HU3b-
kouactorHuX (LF/I) Brumugis (Bix 15,6% 1o 45,2%).
[Tpu npomy Bigaomenus LFJI/HF /] npaktuyHo He
3MIHIOBAJIOCS Y TOPIBHSIHHI 13 BUX1HAM PiBHEM.
OTxe, MpeACTaBICHI pe3ylbTaTU J0CIIi-
JDKEHHS TAI0Th 3MOTY KOHCTAaTyBaTH, IO peaKiis
KapJliopecnipaTopHOi CUCTEMH Y BiJIIOBIIb Ha Tpe-
HYBaJIbHE HABAaHTAXXCHHS CYNPOBOKYETHCS HU3-
KOIO PETYISMIHHNAX NepeOya0B Ha BCIX PIBHSIX aKTHB-
HOCTI BEreTaTMBHOT HEPBOBOI cucTeMu. Hacamre-
pen, 1€ CTOCY€EThCS 3aralbHOT aKTHBHOCTI, SIKA TTiCIIST
HABaHTA)XCHHS CyTTEBO 30UIBIIYETHCS y BIUIMBI HA
JAT i cnonranne nuxanfs. CTaH BETeTaTHBHOTO
3abe3neyenHst CAT 3011bIIy€eThCs IEpeBaskHO Y 0Ci0
13 TOYaTKOBO HM3BKUM PiBHEM OCTaHHBOTO. J{oC-
TaTHBO 1H(OPMAIIITHUM BUIIISAa€ 3MEHILICHHS Pe-
TYJSIIHHAX BET€TaTHBHUX BILTUBIB ITiCIIS HABAaHTa-
xeHHs Ha CP, 1110 MO)KHA TTOSICHUTH TIEPEMUKAHHIM
MEXaHi3MiB peTyJISLI] i3 MAKCHMaJIbHUM 3Ty YeHHSIM
1HOTPONHOI (DYHKIIIT CepIIst i1 Yac HaBaHTAKEHHS,

Tabnuys 8

Posnooin noxasnuxie BIJAT docnidsicenoi epynu cnopmcemenie neped ma nicjisi mpeny8aibHO20 HAGAHMANCCHHS

Iloka3Huk Ilepen TpeHyBaHHSIM IicJs1 TpeHyBaHHS

<5 5-25 | 25-75 | 75-95 | >95 | <5 | 5-25 | 25-75 | 75-95 | >95
TPyar 6,3 9,4 594 18,8 6,3 0,0 | 9,7 484 35,5 6,5
VLF jar 9,4 12,5 | 50,0 28,1 0,0 |65 16,1 | 452 29,0 3,2
LFjar 3,1 15,6 | 50,0 28,1 3,1 0,0 | 9,7 51,6 29,0 9,7
HF jat 6,3 28,1 | 43,8 18,8 3,1 6,5 419 | 419 9,7 0,0
LF/HFar | 12,5 ] 3,1 344 28,1 219 32|32 29,0 25,8 38,7
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Tabruys 9

Posnooin noxasnuxie B/ docniodcenoi epynu cnopmemenie neped ma niciis mpeHy8aibHO20 HABAHMANCEHHS]

Iloxa3Huk Ilepen TpeHyBaHHAM Ilicsist TpeHYBaHHSA

<5 5-25 | 25-75 | 75-95 | >95 | <5 5-25 | 25-75 | 75-95 | >95
TPy 9,4 18,8 | 40,6 15,6 156 |1 65 [32 19,4 25,8 45,2
VLFy 156 ] 94 [53,1 156 |63 [32 |65 |419 25,8 22,6
LFj 12,5 | 18,8 | 46,9 156 |63 [32 12,9 | 35,5 45,2 32
HF 3,1 | 28,1 | 375 15,6 156 19,7 [97 19,4 19,4 41,9
LF/HF 16,1 | 19,4 | 452 129 16,5 15,6 | 15,6 | 53,1 12,5 3,1

KOJIM Ha TIEPIINH IJIaH BUXOJSTh MEXaHI3MH TeMO-
JTUHAMIYHOTO 3a0e3nedeHHs (PI3UTHOT TisUTBHOCTI.
L{i;TKOM OYEBUIHUM € T€, 10 TAKUIA MEXaH13M MpH-
crocyBanHs CP i vac HaBaHTa)XCHHS MMOB'13aHUN
31 3MEHIIEHHSM BIUIMBY BCiX (Ha/JCETMEHTapHOI,
CHUMITaTHYHOI Ta MapaCUMITATHYHOT) PETYISIIHHIX
nanok BHC. BonmHouac, y BiTHOBHHIA Iepioj] aKTHUB-
Hicts BrumBy BHC na CP nounHae 36inbnryBatucs,
[0 peai3y€eThes, MePeioBCiM, 32 paXyHOK aKTHBI-
3al1ii MapacUMIaTUIHOTO BiIUTY. Y HAIIUX JTOCITi-
ToKeHHsIX Y 38,7% cropTCMEeHIB Bi3HAYaIu ONTH-
manbHuil piBens HF Ta y 32,3% - ontumanbHuit
piBEHb BEreTaTUBHOTO OaJaHCy.

BucHoBok

Amnaui3 abCoMOTHUX MOKa3HHUKIB BapiaOeNbHOCTI
Kap1iopecipaTOpHOi CUCTEMH JI03BOJIUB BCTAHO-
BUTH, 1110 TPEHYBaJIbHE HABAaHTA)KEHHSI IPH3BOAUTH
JI0 BIpOTiJHUX 3MiH MTOKAa3HUKIB 3arajibHOI MTOTYX-
HocTi (TP) perymsii ceprieBoro putmy (P<0,01),
cnoHtanHoro auxanus (P<0,05), 3MeHmeHHs Haj-
CETMEHTHHUX BIUIMBIB Ha CEPIIEBUN PUTM Ta 1X 301716~
IICHHS Ha CIIOHTAHHE IUXaHHS, 3SMEHIIICHHS aKTHB-
HOCTI PeryJIsIlii cepIieBoro puTMy y BUCOKOYACTOT-
HOMY Jliana30Hi Ta 30UTBIIESHHSI HOTO BIUIMBY Ha JIH-
XaHHSI, 10 CYTIPOBOJDKY€ETHCS MEPEBaYKAaHHIM HHU3b-
KOYaCTOTHHX BIUIMBIB Ha cepueBuil put™m ta CAT
(P<0,05).

AHai3 IHIUBIAyaTbHUX 3MiH TapaMeTpiB Ba-
piabenbHOCTI KapJiopectipaTopHOT CHCTEMH ITOKa-
3aB HACTYIHI 3MiHM 3a BIUIMBY TPEHYBAJIbHUX Ha-
BaHTAXXCHB!

1. ITomipHe 1 BUpa)keHe 3HW)KEHHS 3araibHOi Mo-
tys)xr0cTi BCP (TP, MC?) 32 paxyHOK 301/IbIIICHHS Ba-
plaHTiB: TOMIpPHOTO i BUpaXKEHOTO 3HMKeHHsI VLF
(Bim 15,6% mnepen tpenyBanusm 110 70,9% micis
TPEHYBaHHs), TOMiIPHOTO 1 BUPAKECHOTO 3HIKCHHS
LF (3 15,7% nepen tpenyBanusam a0 58,1% micins
TpeHyBaHH:), BupaxeHoro 3umkeHHs HF (Bix 6,3%
nepes TpeHyBaHHIM 110 58,1% micis TpeHyBaHHS ),
a TAKOXK TIOMIPHOTO 1 BUPAXKEHOTO T IBUIIICHHS BiJI-
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nomenns LF/HF (Big 21,9% nepen TpenyBaHHsM
1o 58,1% micns TpenyBanus). [lpu npomy Bifg3Ha-
yanu qudepenmianito HF-xoMmonenTw, sika y gac-
TUHH criopTcMeHiB (38,7%) 3anumanacs y Mexax
HOpMH.
2. He3HauHi 3MiHU 3arajibHOT MOTYKHOCTI BapiaOelTh-
HocTi CAT (TPCAT, MM.pT.CT.%), IKi XapaKTepHu3y-
IOTHCS 30UTBIICHHSIM BapiaHTiB OMIPHOTO Mi/IBH-
mernst LFCAT (Binx 21,9% nepen TpeHyBaHHSM 710
45,2% micns TpeHyBaHHS), HE3HAYHUMHU 3MIHAMU
VLFCAT i HFCAT-koMITOHEHTIB Tipy 301JIbIIIEHH]
BapiaHTIB MOMIPHOTO 1 BUPAKEHOTO i ABUIICHHS
BigHomeHass LFCAT/HFCAT (Bin 21,9% niepen Tpe-
HyBaHHIM 10 41,9% micist TpeHyBaHHS).
3. IlomipHe migBUIIEHHS 3aralbHOI MOTYKHOCTI Ba-
piadenbHocTi JIAT (TPIAT) 3a paxyHOK 30UTbIICHHS
BapiaHTiB Bupaxenoro minsumienHs LFJIAT (Bin
3,1% nepen TpeHyBaHHIM 10 9,7% Ticasl TpeHY-
BaHH). [Ipy 11bOMy Bi3HaYaM 301IBIICHHS BapiaH-
TiB moMipHOTO 3HMKEeHHS HF-kommonenTu (Bix
28,1% nepen TpenyBanHsaM 10 41,9% micins Tpeny-
BaHH ), [0 MPU3BOIWIIO JI0 301TBIIICHHS BapiaHTIB
BHUpaXeHOTo mifBuIneHHs BigHomeHHs LFJIAT/
HFIAT (Bix 21,9% nepen TpenyBanusm 10 38,7%
TSI TPEHYBAHHS).
4. TToMipHe Ta BUpa)XEeHE i IBUIIIEHHS 3araJIbHOT I10-
Ty>kHOCTI BapiabenpHOCTI uxanns (TPI) y 71% Bu-
TaJIKiB 32 PaXyHOK 30UTbIIIEHHS BapiaHTIB: IIOMIPHOTO
1 Bupakenoro mijBuiienHs VLF/ (Bix 31,2% nepen
TpeHyBaHHAM J10 61,3% micis TpeHyBaHHS ), BUpa-
skenoro migsumenHs LF/] (Bin 12,5% nepen Tpe-
HYBaHHSM J10 25,8% MicIis TpeHyBaHHSI ), TOMIPHOTO
i Bupaxkenoro migsutienns HFJI (Bix 37,6% niepen
TpeHyBaHH:M 110 58,1% micis TpeHyBaHHS ), BIIHO-
menns LFJI/HF ] ve 3minroBaocs.

3arajom, IpoBeICH1 TOCITIPKESHHS TIOKa3aJTH,
1110 BapiaOeNnpHICTh KapAi0pecIipaTopHOi CUCTEMHU
€ iH(pOpMaLlIHIM KPUTEPIEM BILUIMBY TPEHYBab-
HOT'O HaBaHTA)XEHHS Ha OpraHi3M croprcmena. [To-
JAIIBIIMNA HAPSIMOK TOCIIKEHb, Ha HAII MO,
MOBHUHEH OyTH CIPSIMOBAHHMU Ha MOILIYK JETepPMi-
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HaHT (i3UIHOTO CTaHy, TEMOAMHAMIYHOTO 1 eHepre-
TUYHOTO 3a0€3MEeUeHHS OPraHi3My CIOPTCMEHIB
NPy BU3HAUEHMX 3MiHaX, IO JO3BOJHUTH IIUPOKO
BIIPOBAAUTU JaHUU MIAXiJ y MPOLEC MEAUIHOTO
KOHTPOJTIO 32 0CO0aMH, 1110 3aiMAIOThCs (HiI3MIHIMHU
HaBaHTaKEHHSIMHU.
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