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JInHaAMH KA BereTaTUBHBIX peaKIUN B IMPOIECCE TPEHUPOBKHU
Y CIOPTCMEHOB CUJIOBBIX M UTPOBBIX BUJOB CIIOPTa

KpsuioBa U.@., Kynukos B.10O., ITukosckaa H.b., Konenungu T.B., IloBeTses 1. 1.
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Strength and games-based sports athletes’ vegetative reaction
dynamics during the training process

Krylova L.F., Kulikov V.Yu., Pikovskaya N.B., Kolenchidi T.V., Povet’ev L.I.

Novosibirsk State Medical University

AHHOTAIIUA

HpOBeaeHa CpaBHHUTEJIbHasA Ol€HKa JUHAMUKU BereTaTUBHOM peryyisauu B Iponecce TDEHUPOBKU U BOCCTAaHOBJIE-

HUS Y CIOPTCMEHOB UTPOBBIX (BOJIEH00II, TEHHUC — 38 Uesl.) U CUIOBBIX (JKUY-KUTCY, KapaTe — 42 4YeJsl.) BUIOB CIIOPTa.
BospacT y9acTHUKOB UCCIEOBAHUSA — 18—25 JIeT. YCTAHOBJIEHO, YTO IIPU CXOIHBIX JIJIsI 00EUX IPYIII N3MEHEHUAX PEryJis-
UMY PUTMA CEP/ILA y CIOPTCMEHOB UTPOBBIX BU/IOB CIIOPTA CHIKEHIE IIEHTPAIBbHBIX BIIMSHUHA HA PUTM CEPAIIA BEIPAYKEHO
B 3HAUUTEJIPHO MEHbIIEH cTelleHH. BoccTaHOBIEHNE Pery/IATOPHBIX BIUSHUHN Ha cepAle obecreunBaeTcss H3MeHEeHHeM
TOTO (paKTOpa, KOTOPHIH OBLIT OCHOBHBIM B 00€CIIEUEHHH PUTMA CEP/IIla BO BPEMs TPEHUPOBKHU: ¥ CIIOPTCMEHOB UTPOBBIX
BH/IOB CIIOPTa — 32 CYET aKTUBAINH TAaPACUMIIaTUYECKUX MEXaHU3MOB, y CIIOPTCMEHOB CHUJIOBBIX BUJIOB CIIOPTA — 34 CYET
BOCCTAHOBJIEHUS HAJICETMEHTAPHBIX, PEAIN3YEMBIX Uepe3 CUMIIaTUIECKIEe IIEHTPbI, BJIVSAHIH.

Knaiouesvte ca08a: cepAeIHbIH UKL, DETYJIAINA, BereTaTuBHAsA HepBHAsA CHCTeMa, KapAXOUHTEPBaIorpadusl.

ABSTRACT

A comparative analysis of the dynamics of autonomic regulation in the process of training and recovery period in
athletes of games-based (volleyball and tennis — 38 individuals) and strength (jiu-jitsu and karate — 42 individuals) sports
was carried out. The age of the study participants was 18—25 years. It was found that with similar changes for both groups
in the regulation of the heart rate the decrease in the central nervous system influence on cardiac rate in games-based
sportsmen is less prominent. Restoration of the regulatory influences on the heart is provided by changing the factor that
was the main one in ensuring the heart rhythm during training: in games-based sports athletes due to parasympathetic
mechanisms activation; in strength sports athletes — by restoring suprasegmental influences implemented through sym-

pathetic centers.

Keywords: cardiac cycle, regulation, autonomic nervous system, cardiointervalography.

BBEJAEHUE

N3yueHrne AUHAMUKH BET€TATUBHBIX WU3MeHe-
HUH Y CHOPTCMEHOB BO BpEMsI TPEHUPOBKHU IIpecyie-
JIyeT KaK MHHUMYM JIB€ IIeJIA: ONITUMU3AUs TPEHH-
POBOYHOTO IIpOIIecca ¢ YYeTOM IIPEJICTApTOBOTO CO-
CTOSTHUS U 0COOeHHOCTEH BpabaThIBAaHUS U COXpaHe-
HU€ B3JI0POBBSI Y CIIOPTCMEHOB BBICOKOTO YDOBHS.

INTRODUCTION

The study of strength and games-based sports
athletes’ vegetative changes during the training pro-
cess has at least two aims: training process optimi-
zation taking into account readiness for action and
warming up peculiarities, as well as the health
maintenance of high-level athletes. In our opinion,
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AHanu3 OUHAMUKU BETEeTATUBHBIX PEAKIINH JI0JI-
’KeH, Ha Halll B3IVIAZ, IPOBOAUTHCA C YUeTOM JBYX
MOJIO’KEHUH: BO-IIEPBBIX, PEaKI[UsA HA Hayayo Mpo-
Iecca TPEHUPOBKHU SIBJISIETCS CTAHZAPTHOHN peaKIu-
elf opraHu3Ma, MpoTeKaIel 110 MPUHITUITY BO3MY-
I[eHNsA, ¢ aKTUBALMEeN CUMIIaTUYeCKOU YacTU Bere-
TaTUBHOM HEPBHOU CHCTEMBI, YBEJTMUEHUEM CUJIBI U
YacTOThI CepJIeYHBbIX COKpAaIlleHU!, Iepepacipesie-
JIeHHeM KPOBOTOKA U PacX0/I0M SHepreTUUecKHX 3a-
[1aCOB; BO-BTOPBIX, PEAKIIVS 3aBUCHUT, IIOMIMO HH-
JIUBU/TyaJIbHBIX BO3PACTHBIX U TeH/IEPHBIX 0COOEH-
HOCTeH, ele U OT cnenuuKy U Thuna Gu3ndeckou
aKTUBHOCTH. B 3aBumcumocTu 0T 3TOrOo (akropa B
Poccun Bce BUJbI CIIOPTa pasfieieHbl Ha ITUKINYe-
CKH€; CKOPOCTHO-CHJIOBBIE; HWIDOBBIE; €IMHOOOD-
CTBA; CJIOKHO-KOOPJAUHAIMOHHEIE. Vcxonsa u3 3To-
ro, OTJIMYAIOTCA MeTO/bl 00cIefloBaHNs U TpeboBa-
HUSA, IpebABJIeMbIe K CIOPTCMEHY.

W3yueHne TMHAMUKY BETETaTUBHOTO obecreye-
HUS TPEHUPOBOYHOTO IIPOIECCa Y CIOPTCMEHOB CHU-
JIOBBIX U UTPOBBIX BUJIOB CIIOPTA.

B umccrienoBaHUY MPUHSUIA YIACTHE JBE TPYIIIBI
IOHOIIIEH — CIIOPTCMEHOB UTPOBBIX U CHUJIOBBIX BHIOB
cropta. VirpoBble BU/IBI CIIOPTA IIPEZCTaBIEHBI BOJIEH-
OosmcraMu ¥ TeHHHcHcraMmu (38 uyes.), CHIOBble —
ObopIaMu JUKUY-DKUTCY M Kapatucramu (42 del.).
Bospact criopTemeHoB OT 18 710 25 JIeT, Bce YIaCTHUKU
o0cJieloBaHuA ABJIAIOTCA MEPBOPA3PSIHUKAMUI HJIH
MacTepaMU CIopTa. Y Bcex 00CIIeZI0BAHHBIX IOJIYIEHO
coryiacue Ha ITPOBe/IEHNE UCCIIEOBAHUA.

JI7151 OIIeHKU BEreTaTHBHOTO CTaTyca KCIIOJIb30-
BaH MeTOJ] KapAuouHTepBasorpaduu [1—4]. 3amuch
Kap/IMOMHTEPBAJIOTPAMMbI BBIIIOIHSIN C UCTIOJIB30-
BaHMEM alllapaTHO-IIPOrPaMMHOT0 KOMILTEKca hup-
mbl «Hetipocodt» (r. iBaHOBO, Poccust), TO3BOJISIIO-
IIETO 3AITUCHIBATD U IIPOBOJUTH aBTOMATUUECKYIO 00-
paboTKy JaHHBIX BaprabeIbHOCTH CEPIEYHOTO PUT-
ma (BCP) Ha mepcoHasibHOM KOMITbIoTepe. IIporpam-
Ma QopMupyeT eTalabHyI0 TabJINUIy aMILIUTYAHO-
BpEMEHHBIX XapaKTEPUCTHK aHAJIHU3UPYEMOro Kap-
JIMOKOMIUTEKCA. 3allCh KapAHONHTEPBAIOIPAMMEBI
IIPOBOAIUIACH 5 pa3: Iepes TPEHUPOBKOH, IocjIe pas-
MUHKH, [TOCJIE MAKCUMAIBPHON HATPY3KU U Yepes 15 U
30 MuH otapixa. [TosyueHnHbIe 1anHbBIe 06PAbOTAHBI C
nomoIibio nmporpammbl STATISTICA 77.0. Pe3ynbTaTsl
IIpe/ICTaBJIEHbI B BUZIE «Cpe/lHee apudMeTnIecKoe +
omrubKa cpefaaero» (M + m).

IIpu cnexrpasibHOM ananu3e BCP BaxkHOe 3Ha-
YyeHue UMeeT 00beM aHATTU3UPYeMOU BbIOOpKHU. IIpu
KOPOTKHX 3aMUCAX (5 MUH) BBIZIEJIAIOT YEThIPE IJIaB-

the analysis of vegetative regulation dynamics
should be held taking into account two important
factors. Firstly, reaction on training process begin-
ning is a usual excitation reaction with stimulation
of sympathetic part of autonomic nervous system,
increase in strength and rate of heart contractions,
blood flow redistribution and energy expenditure
rise. Secondly, apart from individual, age and gen-
der characteristics, the reaction depends on the
specificity and type of physical activity. Considering
this factor in Russia all sports are divided into sev-
eral groups: cyclical; speed-power; games-based;
martial arts; and complex coordination sports. On
this basis the examination methods and claims to
athletes differ.

The study of strength and games-based sports
athletes’ vegetative dynamics during the training
process.

Two groups of young men participated in the
study: athletes of strength and games-based sports.
Games-based sports were represented by volleyball
and tennis players (38 individuals), strength sports
by jiu-jitsu wrestlers and karatekas (42 individuals).
The participants age was from 18 to 25 years, all par-
ticipants were first-class sportsmen or masters of
sports. All participants gave their consent to the
study.

To assess vegetative status the cardiointervalo-
graphy method was used [1—4]. The cardiointer-
valogram recording was carried out with Neurosoft
hardware and software complex (Ivanovo, Russia),
which allows recording and automatic processing of
heart rate variability (HRV) data on a personal
computer. The software generates a detailed table
of the amplitude-time characteristics of the ana-
lyzed cardiocomplex. The cardiointervalogram was
recorded 5 times: before training, after warming
up, after maximum training load, and after 15 and
30 min of rest. The collected data were processed
using STATISTICA 7.0 software. The results are
presented as the arithmetic mean + error of the
mean (M + m).

In the spectral analysis of HRV the size of ana-
lyzed sample is of great importance. With short re-
cordings (5 min), four main spectral components are
distinguished. These components correspond to the
ranges of respiratory waves and slow waves of the 1%
and 2" order: TP (total power) — total power of the
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HBIX CIIEKTPaIbHBIX KOMIIOHEHTBI. DTH KOMIIOHEHTHI
COOTBETCTBYIOT JHAIla30HAM JbIXaTEIbHBIX BOJIH H
MeJIJIEHHBIX BOJIH 1-T0 U 2-T0 mopsizika: TP (total pow-
er) — obImias MOIIHOCTh CIIEKTPa B JUAala30He Yac-
toT < 0.4 ['y; HF (high frequency) — mormsocTs B /1u-
amnas3oHe BBICOKUX (0.15—0.4 ') gacToT (BOIHBI IJIH-
TeJIBHOCTBIO 2.5—6.5 ¢); LF (low frequency) — mor-
HOCTh B AuanaszoHe Huskux (0.04-0.15 I'r) gacror
(BOJTHBI ITUTENTBHOCTRIO 6.5—25 ¢); VLF (very low fre-
quency) — MOIITHOCTb B IMAIIa30HE OU€Hb HIU3KUX Ya-
cToT (£0.04 T'11) BOJIHBI IJIMTEILHOCTEIO O0JIEe 25 C).

PE3YJIBTATBI U OBCY:KAEHUE

CpaBHHUTEeNBHBIN aHAIN3 IapaMeTPOB Kapuo-
MHTEPBAJIOTPAMM Y CIOPTCMEHOB UTPOBBIX U CHJIO-
BBIX BUJIOB CIIOpPTa B IIPOIlECCE TPEHUPOBKU IIPEZ-
cTaBJjieH B Ta0JI. 1—4.

B mcxogHOM COCTOSTHMH TTapaMeTphl FeMO/IHA-
MUKH U KapAUOUHTEPBaIOrpaduy He OTIINYAIOTCS B
00cyIeIoBaHHBIX TPYIIaX, 3a HUCKJIIOUYEHUeM Besu-
yuH 00mmeld mMourHocTu crekrpa peryssinun (TP) u
BoicokouactoTHOU (HF) xommoHeHTHI criekTpa. O6-
I1ast MOIITHOCTD CIIEKTPA Pery/IANNH U BeJIMUNHA BbI-
COKOYACTOTHON KOMIIOHEHTHI JIOCTOBEPHO U 3HAUU-
TeJIbHO BBIIIIE Y CIIOPTCMEHOB UTPOBBIX BUOB CIOP-
Ta. Beicokue 3HaueHusA TP MOTyT OBITH OTpAKEHUEM
MIPEAICTAPTOBOTO COCTOSTHUSA Y BCEX CIIOPTCMEHOB, KO-
TOpPOE XapaKTePU3yeTcss BOSHUKHOBEHHUEM IIepe]] CO-
PEBHOBaHUEM WJIU TPEHUPOBKOW 00pasa IpeacTos-
IIIETO0 JEUCTBUS ¥ UPpPaUaIliel IBUTATETbHOTO BO3-
Oy»KJI€HUS ¢ MOTOPHOM 30HBI KOPBI HA JIPyTHUE HEPB-
Hble 1IeHTpH! [5]. Cienyer, BepOATHO, YIUTHIBATh U
IICUXOCOMATUYeCKHe OCOOEHHOCTH CIIOPTCMEHOB,

spectrum in the frequency range < 0.4 Hz; HF (high
frequency) power in the range of high frequencies
(0.15—0.4 Hz) (waves with a duration of 2.5-6.5 s);
LF (low frequency) power in the range of low fre-
quencies (0.04—0.15 Hz), waves with a duration 6.5—
25 s; VLF (very low frequency) power in the range of
very low frequencies (<0.04 Hz), waves with a dura-
tion of more than 25 s.

RESULTS AND DISCUSSION

The comparative analysis of strength and
games-based sports athletes’ cardiointervalography
data during training process is represented in
Tables 1—4.

In the pre-exercise state the hemodynamics
and cardiointervalography parameters of examined
groups do not differ, with the exception of the val-
ues of the total power (TP) of regulation spectrum
and high frequency (HF) spectrum component. The
total power of the regulation spectrum and the val-
ue of the high frequency component are reliably
and significantly higher in games-based sports ath-
letes. High TP values can be a reflection of the pre-
start state in all sportsmen which is characterized
by the appearance of an image of the forthcoming
action before a competition or training, and motor
activation irradiation from cerebral cortex motor
zone to other nerve centers [5]. It is probably neces-
sary to take into account the psychosomatic charac-
teristics of athletes who have chosen playing sports,
and the fact that they have much larger amount of
afferent information involved in the game: in addi-

Taﬁnnua 1. HapaMeprl KapaAuOWHTEpBaJIOrpaMMBbl Y CIIOPTCMEHOB UTPOBBIX U CUJIOBBIX BU/IOB CIIOPTAa B IIOKOE

U I10CJI€ pa3MHUHKHA

Table 1. Strength and games-based sports athletes’ cardiointervalography data before training and after warming up

Jo Harpy3ku

ITocne pasmunku H3wme-

Jlo Harpysku Ilocne pasmubaku H3me-

IMokazaTesb Before training  After warming  Henwme, % Before training  After warming  Henwue, %

Parameter (1) up (2) Change, % (1) up (2) Change, %
Urpossie / Games-based CuoBsre / Strength

YCC,yn.B1MuH 74.6 + 1.8 96.1 £ 2.5 29% 1 76.5 £2.0 103.2 £ 2.3 35%1

HR, b/min

TP, mc? (ms?) 5493.6 £ 908.8  2002.2 £ 364.5 63% | 3478.6 £ 356.4 964.6 £ 150.7 72% |

HF, mc? (ms?) 2809.0 + 571.1 820.1 + 190 70* | 928.7 +118.7 275.8 + 58.4 60* |

LF, mc? (ms?) 1689.730 + 291.8 432.9 + 65.6 74* | 1302.7 + 147.8 282.3 + 56.6 78% |

VLF, mc? (ms?) 1300.8 + 321.6 751.2 + 157.2 42 | 1223.3 + 186.5 406.5 + 71.8 66* |

HF, % 42.6 £ 2.8 32.1+3.4 23% | 28.0+2.3 24.0 £ 3.2 1|

LF, % 32.9 £ 2.0 20.1 + 4.5 38.5 £2.4 27.4 £ 2.7 28% |

VLF, % 24.3+2.9 43.2+3.4 79% 1 33.4+2.6 48.5 + 4.4 45% 1

IIpumevanue. BTabi 1—4 YCC — 4ncsI0 CEP/IEUHBIX COKPAIEHUH; ¥ pa3/IM4Yus JOCTOBEPHEHI (P < 0.05); 1 — yBeJIMUeHNe IapaMeTpa;

| — cHIXKXeHUe apamerpa.

Note. InTable 1—4 HR — heart rate; b/min — beats per 1 min; * statistically significant differences (p < 0.05); 1 — increase; | — decrease.
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Ta6auna 2. ITapamMeTps! KApAUOUHTEPBAIOTPAMMEBI ¥ CIOPTCMEHOB UT'POBBIX U CHJIOBBIX BHUJIOB CIIOPTA IIOCTIE

Pa3MUHKHU U HAT'PY3KU

Table 2. Strength and games-based sports athletes’ cardiointervalography data after warming up and training

ITocne pasmunku Ilocie varpysku Hsme-

ITocne pasmunku Ilocne Harpysku Msme-

IMokazaTesb After warmingup  After training HeHue, % After warmingup After training HeHmue, %

Parameter (2 3 Change, % (2) (3 Change, %
Urpossle / Games-based CuoBsle / Strength

YCC,yn.B1MUH 06.1+ 2.5 104.8 £ 2.2 8.3% 1 103.2 £ 2.3 118.8 £ 1.9 15*% 1

HR, b/min

TP, mc? (ms?) 2002.2 + 364.5 1775.1 + 481.1 11 964.6 £ 150.7 474.6 + 61.4 50% |

HF, mc? (ms?) 820.1 £ 190 607.7 £ 205.1 25| 275.8 £ 58.4 126.4 + 33.1 54* 1

LF, mc? (ms?) 432.9 + 65.6 668.7 + 177 54 ] 282.3 + 56.6 95.0 + 16.5 66* |

VLF, mc? (ms?) 751.2 £ 157.2 668.7 £ 177 11| 406.5 £ 71.8 253.1 + 47.0 371

HF, % 32.1+3.4 20.9 + 3.1 9.6 | 24.0 £ 3.2 24.1+ 4.2 (o}

LF, % 20.1+ 4.5 23.0+ 2.6 20 | 27.4 £ 2.7 22.8 + 3.0 13|

VLF, % 43.2+ 3.4 48.4 £ 4.1 117 48.5 £ 4.4 52.9 £ 4.5 831

BBIOPABIIINX UTPOBBIE BUABI CIIOPTA, U TO, YTO Yy HUX
B IIPOIIECCE UTPBI 33/I€HICTBOBAH 3HAUUTETHHO OOJIb-
i 00beM addepeHTHOH HHOOPMALMH: B JOIIOJI-
HeHUe K [IPOIIpUOpeLeNITOpaM ellle U 3puTesibHasd, U
BecTUOY IsIpHAasA. BosbIInii BKJIa/1 B PETYJIAIHIIO U a0-
COJIIOTHBIE 3HAUEHUs BHICOKOYACTOTHON KOMIIOHEH-
THI CIIEKTPA Y CIIOPTCMEHOB UT'POBBIX BHJOB CIIOPTa
MOXKET CBH/IETEJILCTBOBATH O BBICOKOH BO30OYAUMO-
CTU IIEHTPOB IIPOJIOJITOBATOIO MO3Ta, IIOCKOJIBKY
3TOT II0OKa3aTesb ABJIAETCA OTpaKeHHeM MOITHOCTH
JIbIXaTeJIbHBIX BOJIH B a0COJIOTHBIX U OTHOCHUTEJIb-
HBIX (B % OT CyMMapHO¥ MOIITHOCTH CIIEKTPa) BEJIH-
yuHax. BarycHasd akTUBHOCTh — OCHOBHAs COCTaB-
JIAIONIAs BRICOKOYACTOTHON KOMIIOHEHTHI CIIEKTpA.
PaszmmHKa y BceX CIIOPTCMEHOB IIPUBOJIUT K 3HA-
YUTEJIBHOMY, 710 70 % OT UCXOJHOTO YPOBHH, CHUXKe-

tion to proprioceptors they get visual and vestibular
information. A greater contribution to the regula-
tion and absolute values of the high frequency spec-
trum component in playing sports athletes, may
indicate a high excitability of medulla oblongata
centers since this parameter reflects the power of
respiratory waves in the absolute and relative val-
ues (% of the total power of the spectrum). Vagal
activity is the main part of the high frequency com-
ponent of spectrum.

Warming up for all athletes leads to a signifi-
cant, up to 70% from initial level, decrease in the
total power of the spectrum and, accordingly, all its
components. At the same time, in strength sports
athletes, the values of the low frequency and very
low frequency components reliably and significant-

Taoauna 3. IlapaMeTpsl KApAUOUHTEPBAJIOTPAMMBI ¥ CHOPTCMEHOB UT'POBBIX M CUJIOBBIX BUJIOB CIIOPTA ITOCJIE

Harpy3KH U OT/bIXa

Table 3. Strength and games-based sports athletes’ cardiointervalography data after training and recovering

Ilocne Harpysku Ilocie oTabixa U3zme- ITocne Harpy3ku Ilociie oTabIxa H3zwme-
TlokazaTess After training After recovering HeHue, % After training After recovering HeHue, %
Parameter 3 @ Change, % (3) @ Change, %
Urpossie / Games-based Cunossle / Strength
YUCC,ym.B1MUH 104.8 £2.2 88.1+2.2 15% | 118.8 £ 1.9 98.6 £ 1.8 17* |
HR, b/min
TP, mc? (ms?) 1775.1 £ 481.1 3404.7 £ 606.4  91* 1 474.6 + 61.4 023.175 £ 156.1  48% 1
HF, mc? (ms?) 607.7 £ 205.1 1402.4 + 274.2 130* 1 126.4 + 33.1 226.4 + 98.5 79* 1
LF, mc? (ms?) 668.7 £ 177 1214.809 + 81* 1 95.0 £ 16.5 463.4 £ 98.5 384* 1
261.17
VLF, mc? (ms?) 668.7 + 177 782.1 £ 137.5 171 253.1 £ 47.0 230.1 + 33.1 9]
HF, % 20.9 £ 3.1 39.7 £ 3.1 34% 1 24.1+ 4.2 27.1+ 2.8 12.51
LF, % 23.0+ 2.6 33.6 £ 2.3 43* 1 22.8 + 3.0 44.5 £ 3.1 100* 1
VLEF, % 48.4 £ 4.1 26.6 + 2.6 45% | 52.9 + 4.5 28.2+27 46% |
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HUIO OOINEeH MOIITHOCTH CIEKTPA U COOTBETCTBEHHO
BCEX €ro KOMITIOHEHTOB. IIpH 5TOM y CITOPTCMEHOB CH-
JIOBBIX BU/IOB CyIIIECTBEHHO U JIOCTOBEPHO CHIKAETCS
3HAUYEeHNEe HU3KOYACTOTHOU U OYeHb HU3KOYACTOT-
HOH KOMIIOHEHT CIIEKTpa, MapasuleJbHO C HE3HAUH-
TeJIbHBIM yBeJIMYEHHEM OTHOCUTEJIBHOTO BKJIaa
OYEeHb HU3KOYACTOTHOW KOMIIOHEHTHI. Y CIIOPTCMe-
HOB UT'POBBIX BHU/IOB BEIPA’KEHHOCTH STHX U3MEHEHU I
3HAUUTEIFHO MEHBIIlEe, OTHAKO IIPOUCXOJUT CHIKE-
HHE MOIIHOCTH BBICOKOYACTOTHOU KOMITOHEHTBHI H
YMEPEHHOE, HO JIOCTOBEPHOE CHIKEHUE ee BKJIA/Ia B
PEryJIAIuIo pUTMa cepara. Takum o0pa3om, Hauaio
TPEHUPOBOYHOTO ITPOIECCA XaPAKTEPU3YeTCs CHU-
JKEHUEM BEreTaTUBHOU PETYJSIIMU PHUTMa Ceplia.
[TapastenpHOE CHIKEHUE abOCOJTIOTHBIX 3HAYEHUU
OYEeHb HU3KOYACTOTHON KOMITOHEHTHI CIIEKTPA Y BCEX
CIIOPTCMEHOB BMECTE CO CHIKEHHEM 00IIeld MOIITHO-
CTH CIIEKTPA PETYJIAIMH MOXKET OBITh OTPaKEHHEM
CBOEOOpa3HOro nepepacipezieyieHus: GpakTopOB pery-
JISIHY C IEHTPAJIbHBIX K MECTHBIM T'YMOPAJIbHBIM U
MOHHBIM (haKTOpaM, UTO Hen30eKHO MPUBOAUT K
CUHXPOHU3AIUY ¥ CHIYKEHUIO BapHUabeIbHOCTH PUT-
Ma cepzna [6]. Mo:KHO MPEJIIOI0KUTh, YTO UMEHHO
5Tu akTophl U 0becreunBaioT 3¢ GHEKTUBHOCTD Cep-
JIEYHOU JIeSITETbHOCTA U KOPPEKTHOE KPOBOCHAOKe-
HUeE CEP/Ia, MO3Ta U CKeJIETHOU MycKyaTypsl. K Ta-
KUM (HaKTOpaM MOXKHO OTHECTH JTUTEJIBHYIO aKTH-
BAIHIO KAJIBIIMEBBIX KAHAJIOB B KJIETKAX ITPOBOJISAIIEH
CUCTEMBI Cep/illa, HAKOIUIEHHE KaJbI[hs B CApKO-
IJIa3MaTHYECKOU ceTH PAbOUMX KapUOMHUOIINTOB,
BazomsIaTaTtopubie 3(hdEKTH HOHOB BOAOPOA B CO-
Cy/laxX MO3Ta U CKeJIETHON MYCKYJIaTypHhI.

ITo mauaeivm A H. ®efimmMana [3], VLF saBiser-
¢sI XOPOIITUM WH/IUKATOPOM YIIPaBJIEHUS META00IIH-
yeckuMH Tmporieccamu. P.M. BbaeBckuii mpeamnosio-

ly decrease, along with a slight increase in the rela-
tive contribution of the very low frequency compo-
nent. In athletes of playing sports the severity of
these changes is much less, however, there is a de-
crease in the power of high frequency component
and moderate but significant decrease in its relative
contribution to the heart rate regulation. Thus, a
decrease in autonomic regulation of the heart rate
is typical for the training process beginning. A par-
allel decrease in the absolute values of the very low
frequency spectrum in all athletes together with a
decrease in the total power of regulation spectrum
may be a reflection of a peculiar redistribution of
regulatory factors from central to local humoral
and ionic ones, which inevitably leads to synchroni-
zation and a decrease in heart rate variability [6]. It
can be assumed that it is these factors that provide
the efficiency of heart activity and adequate blood
supply to the heart, brain and skeletal muscles.
These factors include the long-term calcium chan-
nels activation in cardiac conduction system cells,
calcium accumulation in the sarcoplasmic reticu-
lum of working cardiomyocyte, vasodilatory effects
of hydrogen ions in vessels of the brain and skeletal
muscles.

According to A.N. Fleishman [3], VLF is a good
indicator of metabolic processes management.
R.M. Baevsky supposed that the main (near zero)
peak of this range represents activity of supraseg-
mental, in particular hypothalamic, centers of auto-
nomic regulation, that generate slow rhythms trans-
mitted to the heart through the sympathetic nervous
system [1]. This is confirmed by the data of N.B. Has-

Taﬁnnua 4. HapaMeprI KapAUOUHTEPBAJIOTPaMMBbI Y CIIOPTCMEHOB UT'PDOBBIX U CUJIOBBIX BU/IOB CIIOPTa A0 HAIrpy3KHU

U I10CJIe OTABIXa

Table 4. Strength and games-based sports athletes’ cardiointervalography data before training and after recovering

Jlo Harpysku ITocne oTapIxa U3zme- o Harpysku Tlocnie oTapixa N3zme-

Ilokazartesib Before training After recovering Henue, % Before training  After recovering nenwue, %

Parameter @ @ Change, % (1) (4 Change, %
Urpossie / Games-based Cunossie / Strength

YCC,yn.B1MuH 74.6 + 1.8 88.1+2.2 18* 1 76.5 £2.0 98.6 + 1.8 22% 1

HR, b/min

TP, mc? (ms?) 5493.6 £ 908.8 3404.7 £ 606.4  38% | 3478.6 £ 356.4 923.175 + 156.1 73% |

HF, mc? (ms?) 2809.0 + 571.1 1402.4 + 274.2 50% | 928.7 +118.7 226.4 + 98.5 75% |

LF, mc? (ms?) 1689.730 + 291.8  1214.809 + 28% | 1302.7 + 147.8 463.4 £ 98.5 64* |

261.17

VLF, mc? (ms?) 1300.8 £+ 321.6 782.1 + 137.5 39 1223.3 + 186.5 230.1 + 33.1 81* |

HF, % 42.6 £ 2.8 39.7 + 3.1 71 28.0+ 2.3 271+2.8 31

LF, % 32.9 £ 2.0 33.6+2.3 317 38.5+2.4 44.5 + 3.1 151

VLF, % 24.3+2.9 26.6 £ 2.6 81 33.4 £ 2.6 28.2+ 27 15
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JKWJI, YTO OCHOBHOU (OKOJIOHYJIEBOH) IMHK JIAHHOTO
JIMara30Ha CBA3aH C aKTHUBHOCTHIO HaJ[CETMEHTap-
HBIX, B YACTHOCTU TUIIOTAJIaMUYECKHUX, I[eHTPOB Be-
TeTaTUBHOH PEryJIANNHU, KOTOPble TeHEPUPYIOT Me[-
JICHHBbIE PUTMBI, IE€PENAIOIINecs K CepAIy dYepe3
CUMITATHYECKYIO HepBHYyIO cucreMy [1]. ITomTBepak-
JIeHueM 3ToMy SIBJIsIOTCsS nanHbie H.B. XacrekoBoi
[7], koropas nipu nsydenuu BPC Ha 3HaUUTEILHOM
KOHTUHTeHTe OOJIbHBIX C OIyXOJISIMH TOJIOBHOTO
MO3Ta U HEBPOTUYECKUMU PACCTPOUCTBAMH YCTAHO-
BIJIA HAUOOJIBIIYIO 3aBUCUMOCTb €r0 MOIITHOCTH OT
COCTOSIHUSI HAJICETMEHTAPHBIX BEreTAaTHUBHBIX I[€H-
TPOB. ODTH JIaHHBIE JJOCTOBEPHO IOKa3aiu, 4To VLF
OTpa’kaer repedpabHble 5PTOTPOITHEIE BIUAHUA HA
HIDKeJIe)Kalllyie YPOBHU YIIPaBJIeHUs U IO3BOJISAET
CYAUTH O PYHKITMOHATLHOM COCTOSTHUM MO3TA.

CiiemyeT OTMETHUTD, UTO y CIIOPTCMEHOB HTPOBBIX
BHUJIOB BKJIAJ] OUY€Hb HH3KOYACTOTHOH KOMIIOHEHTHI
YBEJIMIMBAETCS BO BpEMS PA3MHUHKH Ha 79 %, a Y CIIOP-
TCMEHOB CWJIOBBIX BUJIOB CIIOPTA — JIKIIb Ha 45 %. C
YUeTOM CHIDKEHUsI BKJIa/Ia BBICOKOUACTOTHOM KOMIIO-
HEHTHI 3TO TOATBEPIKIAET HAIIU TPEITIOTI0KEHHS O
TOM, UTO OOJIee BBIPAKEHHAs aKTUBAIUSA 3PTOTPOII-
HBIX 30H THUIIOTAJIAMYCa Y CIOPTCMEHOB UTPOBBIX BU-
JIOB CIIOpTa OOYCJIOBJIEHA 3HAYHTEIILHO OOJiee BBICO-
kM addepeHTHBIM IIOTOKOM UMITYJICOB OT CEHCOP-
HBIX CHICTEM U HEOOXO/TUMOCTBIO OOJIBIIIEN KOHIIEHTPA-
MY BHUMAHUSI, YTO U TIEPEBOJUT KOPY U JINMOMUe-
CKYIO CHCTeMy Ha 060Jiee BHICOKUL YPOBEHDb (DYHKITHO-
HupoBaHus. CIOPTUBHBIE UTPHI OTHOCATCS K CUTYaIH-
OHHBIM BHJIAM CIIOPTa, KOTOPBIE XapaKTEPUBYIOTCS
OBICTPBIMU M3MEHEHUsIMH XapakTepa U MHTEHCHUBHO-
ctu JiBrokeHuH. IIpaBuwibHas OpHeHTaIys Ha Iojie
YT TUIONIA/IKe, KOHTAKT C WieHaMHU KOMaH bl obecrie-
ynBaeTcs (PYHKIUAMHU AHAIU3ATOPOB, B YACTHOCTH
3PUTEIBHBIM W CJIYXOBBIM. lI3MeHeHUe CTPYKTYpbI
JIBIDKEHHH TpeOyeT BHICOKOU TOJBUKHOCTH HEPBHBIX
MPOIIECCOB U BHICOKOH BO30OY/IMMOCTH U JIAOMILHOCTH
BCEX 3BeHbEB JIBUTATEJILHOTO ammapara [5].

Harpyska Bo BpeMsi TPEHHUPOBKHU y BCEX CIIOPT-
CMEHOB COIIPOBOK/IA€TCSI CXOAHBIMH C IEPHOIOM
Pa3MUHKH W3MEHEHUsMHU IapaMeTPOB KapUOWH-
TEepPBAJIOTPAMMBI, OJTHAKO 3TU U3MEHEHUs BBIpAKe-
HBI B 3HAUUTEIBPHO MeHbIIel creneHu. OTinyune 3a-
KJIIOUAEeTCs B HE3HAUUTEJIbHOM CHIKEHHMH KaK abco-
JIIOTHBIX 3HAUEHUU BBICOKO- M HU3KOUYACTOTHBIX
KOMIIOHEHT CIIEKTPA, TaK U UX BKJIA/Ia B PETYJIAIIIIO
putMma cepana. Haubosiee BrIpa:KeHHOE CHIDKEHUE
HU3KOYACTOTHOH KOMIIOHEHTHI XapaKTEPHO I
CIIOPTCMEHOB CHJIOBBIX BUIOB cHopTa. Ecim morr-
HOCTh BBICOKOYACTOTHOM KOMIIOHEHTBHI, 10 MHEHUIO
OOJIBIIIMHCTBA HCCJIEZIOBATeNel, sBJsAerTcsa Oosee
WK MeHee OZJHO3HAYHBIM OTPAKEHHEM aKTHBHOCTH
BaryCHOH 30HBI COCYAOABUTATEIHHOTO IIEHTPA, TO
MOIITHOCTh U BKJIQJT HU3KOYACTOTHOH KOMIIOHEHTHI

pekova [7], who, when studying HRV in a significant
contingent of patients suffering with cerebral tumors
and neurotic disorders, established the greatest de-
pendence of its power on the state of suprasegmental
autonomic centers. These data have shown reliably,
that VLF reflects cerebral ergotropic influences on
lower levels of control and allows us to judge the
functional state of the brain.

It should be noted that in games-based sports
athletes during the warming up the contribution of
a very low frequency component increases by 79%,
and in strength sports athletes — only by 45%. Tak-
ing into account the reduced contribution of the
high frequency component, this confirms our as-
sumptions that the more pronounced activation of
ergotropic zones of hypothalamus in games-based
sports athletes is due to a significantly higher affer-
ent flow of impulses from sensory systems and the
need for greater concentration of attention, which
do switch the cerebral cortex and limbic system to a
higher level of functioning. Sports games are situa-
tional sports, that are characterized by rapid chang-
es in the character and intensity of movements.
Correct orientation on a field or court, contact with
team members are ensured by the functions of ana-
lyzers, in particular, visual and auditory. Changing
the movements structure requires high mobility of
nervous processes, and high excitability and lability
of all locomotor system segments [5].

In all athletes the load during exercises is ac-
companied by changes in cardiointervalogram’s
parameters similar to the warming up period, but
they are less significant. The difference lies in a
slight decrease in both the absolute values of the
high and low frequency components of the spec-
trum, and their contribution to the heart rate regu-
lation. The most pronounced decrease in the low
frequency component is typical for strength sports
athletes. Whereas the power of the high frequency
component, according to the major part of re-
searchers, is more or less unambiguous reflection
of the vagal activity of the vasomotor center, then
the power and contribution of the low frequency
component has not yet found an unambiguous in-
terpretation. It is possible that all three mecha-
nisms (baroreflex, central and myogenic) are in-
volved in the formation of a 0.1 Hz heart rate [3, 4,
8, 9]. Ultimately, for practical use it is important
that low frequency oscillations are directly related
to the postganglionic sympathetic fibers activity,
and their spectral power can be used to judge the
state of sympathetic heart rate regulation. There-
fore a decrease in these parameters can reflect a de-
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O/THO3HAYHON TPAKTOBKU ITOKA He HaxoauT. Bos-
MOKHO, 4TO B (pOPMHUPOBAHUU PUTMA CEPIa MOIII-
HOCTBIO 0.1 ['ll MpUHUMAIOT yJacTHe Bce TPU Mexa-
Hu3Ma (6apoped1eKTOPHBIHN, IEHTPATbHBIH U MHO-
TeHHBIN) [3, 4, 8, 9]. B KOHEUHOM cueTe 7151 TPAKTH-
YECKOI'0 HCII0JIb30BAHUS BAXKHBIM SIBJISIETCS TO, UYTO
HHU3KOYACTOTHBIE KOJIeOaHHUsA HAMPSIMYIO CBS3AHBI C
AKTUBHOCTDHIO TIOCTTAHTJIMOHAPHBIX CUMITATUYECKHIX
BOJIOKOH H I10 WX CIIEKTPATFHON MOIIHOCTH MOKHO
CYIUTh O COCTOSHHUU CHMIIATHYECKON PEeryssiuu
cepzeunoro purtMma. CiiefoBaTeNIbHO, CHIKEHHE
STUX TOKa3aTesiel MOKeT OTpaskaTh yMeHbIIeHHe
BJIMSTHUH HA PUTM Cep/illa KaK CUMIIATHYECKOTO, TAK
U MMapacUMIIaTHYEKOTO OTEJIOB IEeHTPa MPOI0JIro-
BATOTO MO3Ta U MEPeXoJ K MECTHBIM MeXaHH3MaM
PETyJIAIUN JeATETLHOCTH CEPAIA, HATIPDUMED, B CO-
oTBeTCcTBUU C 3akoHOM ®panka — Crapsunra. 13-
MeHEHUE JIeSITeJIbHOCTA Cep/illa MOKET OBITh 00y-
CJIOBJIEHO CZIBUTOM BHYTPHUKJIETOYHOTO COIEPIKAHUS
kausa (M3MeHeHUE BO3OYAUMOCTU) WU KaJIbIUS
(n3MeHeHMe CWIBI COKpalleHus). Takuwe CBUTH,
CKOpEee BCEero, ABJISIIOTCS PE3yJ/IbTaATOM U3MEHEHUH B
pabore cepiia, IPOUCXOAAINIAX BO BPEMS Pa3MUH-
ku. [IoCKOJIbKy MaKCUMaJibHble W3MEHEHUs PEeru-
CTPUPYIOTCA Y CIIOPTCMEHOB CHJIOBBIX BUJIOB CIIOPTA
[10], cirestyet ipeAIionoKuTh, YTO UMEHHO JIJIS 3TOU
TPYINIBI M XapakTepHbI Hanubosiee BhIpaKEHHbIE
WOHHBIE CJBUTU, KOTOPBIE MPUBOJAT K TOMY, UTO
cep/iiie obecreunBaeT ONTUMAIbHOE KPOBOCHA0MKeE-
HHe MBIIII MaKCUMaJIbHO HE3aBUCUMO OT Gapoped-
JIEKTOPHBIX U Ha/ICEIMEHTAPHBIX BJIMSHUL.

ITepros BOCCTAHOBJIEHHS TOXKE HEOUHAKOB II0
HceaeyeMbIM TIapaMeTpaM y CIIOPTCMEHOB JIBYX
rpynn. B o6enx rpymnmnax croprcMeHOB HabJII01aeTest
MOBBIIIIEHHE OOINeH MOIIHOCTH PEry/AlHHd 3a CUeT
yBeJInUeHusi aOCOTIOTHBIX 3HAUEHUWH U BKJIaJia B pe-
TYJISIUI0 KaK BBICOKOUACTOTHOH, TaK U HHU3KOYa-
CTOTHOM KOMIIOHEHT crektpa. Ho eciau B rpymime
WUTPOBBIX BUIOB TMOBBIIIEHHE TPOUCXOUT TTPEUMY-
IIIECTBEHHO 3a CYET BHICOKOYACTOTHON KOMIIOHEHTHI,
TO /711 CIIOPTCMEHOB CHJIOBBIX BUJIOB CIIOPTa Xapak-
TEPHO TOBBIIIIEHNE HU3KOYAaCTOTHOW KOMITOHEHTHI U
ee BKJIa/1a B perysisiiuio. Takum o6pa3oM BocCTaHAB-
JIMBAIOTCS PETY/IATOPHbBIE BIUSHUS Ha PUTM CEPAILIA,
o0ycJtoBJIeHHBbIE peanu3aiiiedl 6apopedekca, HO ¢
Pa3JIMYHON CTEIEHbIO BKJIaIa CUMITATUYECKUX U I1a-
pacUMIIATUYECKUX BIUSHUN, YTO MOXKET OBITH OTpa-
JKEHUEM BO30YIUMOCTH M PEaKTUBHOCTH COOTBET-
CTBYIOIIIMX 30H COCY/I0/IBUTaTEJILHOTO IIEHTPA.

Takoe COOTHOIIIEHWE TapaMeTPOB PEeTyJIAIUU
pUTMa cepAra MOKHO HAIJIAJHO IIPEJICTAaBUTh B
BHUJIE IMTHAMUYECKUX TpaduKoB (puc. 1).

W3 pucyHka BUHO, UYTO yV CIIOPTCMEHOB CHJIO-
BBIX BHJIOB CIIOPTA HAOJIIOMAETCS TPAKTUUECKH TIPsi-

crease in sympathetic and parasympathetic influ-
ences of the medulla oblongata on the heart rate
and transition to local mechanisms of heart activity
regulation, for example, in accordance with the
Frank-Starling law. The heart activity changes can
be caused by a shift in the intracellular content of
potassium (change in excitability) or calcium
(change in the force of contraction). These shifts
are most likely the result of changes in the heart’s
work that occur during the warming up. Since the
maximum changes are registered in strength sports
athletes [10], it should be assumed that it is for this
group that the most pronounced ionic shifts are
characteristic, which lead to the fact that the heart
provides the optimal blood supply to the muscles,
as much as possible regardless of the baroreflex
and suprasegmental influences.

The recovery period is also different in terms of
the studied parameters among the athletes of the two
groups. In both groups a rise in the total power of
regulation was registered due to an increase in the
absolute values and a contribution to regulation of
both the high frequency and low frequency spectrum
components. But if in the group of games-based
sports the increase occurs mainly due to the high fre-
quency component, then for athletes of strength
sports an increase in the low frequency component
and its contribution to regulation is characteristic.
Thus, the regulatory effects on heart rate are re-
stored, due to the implementation of the baroreflex
but with a different degree of sympathetic and para-
sympathetic influences, which may be a reflection of
the excitability and reactivity of the corresponding
zones of the vasomotor center.

Such a ratio of the heart rate regulation param-
eters can be visualized in the form of dynamic graphs
(Fig. 1).

The figure shows that athletes of strength
sports have an almost direct relationship between a
decrease in the general regulatory influences on the
heart with a decrease in the low frequency compo-
nent, which confirms our conclusion about the prio-
rity role of the heart’s own mechanisms in the en-
ergy supply of the load. This option is probably
more acceptable for anaerobic physical activity. For
athletes of games-based sports, already at the sec-
ond point of the graph, which corresponds to the
warming up, the intensity of the high frequency
component in the general regulatory influence be-
gins to increase after a sharp drop. This pattern, in
our opinion, confirms the importance of relative
predominance of sympathetic centers of the brain,
which is necessary for high sensory activity and
contact with team members.
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Puc. 1. OTHOCUTENIbHBIH BKJIJ] B CyMMapHBIE PEryJIATOPHbIE BJIUSHUSA BHICOKOYACTOTHOH (A)
Y HU3KOYaCTOTHOH (B) KOMITIOHEHT y CIIOPTCMEHOB CUJIOBBIX M UTPOBBIX BUJIOB CIIOPTa
(1 — cocTostHUE TTOKOST; 2 — PA3MUHKA; 3 — MaKCUMaJIbHas HATPY3Ka; 4 — OTBIX)

Fig. 1. Relative contribution to the total regulatory influences of high frequency (A) and low frequency (B) components
in games-based and strength sports athletes (1 — resting state, 2 — warming up, 3 — maximum load, 4 — recovery)

Masi CBA3b CHIDKEHUS OOIUX PETYJIATOPHBIX BIIHS-
HUH Ha cep/ilie CO CHIKeHNeM HU3KOUacTOTHOH co-
CTaBJIAIOINIEH, UTO MOATBEPIKAET HAIIU BHIBOJBI O
IIPUOPUTETHOU PO COOCTBEHHBIX CEPAEYHBIX Me-
XaHU3MOB B DHEPTETHYECKOM 00ecIieYeHHU Harpys3-
ku. Takoii BapuaHT, BEpOSITHO, H0Jiee IpUeMIIeM I
aHa’pOOHOTO BapuaHTa GU3NUECKOU IeATETHHOCTH.
¥ copTcMeHOB UTPOBBIX BUJIOB CIIOPTA YKe BO BTO-
poii Touke rpaduka, KOTOpass COOTBETCTBYET pas-
MUHKE, BBIPQKEHHOCTb BBICOKOYACTOTHOU KOMIIO-
HEHTHI B 00II[eM PeryJIATOPHOU BIUAHNUU IIOCTIE pe3-
KOTO TIaJIeHUsI HAaYHMHAeT BO3pacTaTh. JTa 3aKOHO-
MEpHOCTb, Ha HAIIl B3TJISA/I, IIOATBEPK/IAEeT 3HAUEHUE
He0OXOITUMOTO JIJIsI BHICOKOH CEHCOPHON aKTHUBHO-
CTH ¥ KOHTAKTa C WIeHaMU KOMaH/[bl OTHOCHTEJIbHO-
ro TmpeoOJIalaHus BJIUSHUU CHMIIATUYECKUX IIeH-
TPOB IOJIOBHOTO MO3TA.

3AK/IIOYEHUE

IIpoBeneHHOE uCCIIEZIOBAHUE IIO3BOJIET Cie-
JIaTh CJIeIyIolre BbIBOJIBI:

1. Hauasyio TpeHupoBOYHOrO Mpoliecca XapakTe-
pusyercsi CHIDKEHUEM BETE€TATUBHOU DETYJIAINU
puTMa c mepepacipesiesieHueM (PaKTOPOB peryJis-
MU C [EHTPAJIbHBIX K MECTHBIM T'YMOPQIbHBIM H
WOHHBIM, YTO HEN30EIKHO IIPUBOAUT K CHHXPOHU3A-
MY ¥ CHU?KEHUIO BapUabeIbHOCTH PUTMA CEP/ALIA.

CONCLUSION

The conducted research allows us to draw the
following conclusions:

1. The beginning of the training process is char-
acterized by a decrease in autonomic heart rate regu-
lation with a redistribution of regulation factors from
central to local humoral and ionic factors, which in-
evitably leads to synchronization and the heart rate
variability decrease.

2. In the process of training in athletes of
strength sports, there is a further decrease in the
central influences on the heart rate.

3. In athletes of playing sports, the decrease in
central influences on the heart rate is expressed to a
much lesser extent compared to athletes of strength
sports.

4. Restoration of regulatory influences on the
heart is ensured by a change in the factor that was
the main in ensuring the heart rate during training;:
in athletes of playing sports — due to the activation
of parasympathetic mechanisms; in strength sports
athletes — by restoring suprasegmental influences
implemented through sympathetic centers.
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2. B mpotiecce TPEHUPOBKH y CIIOPTCMEHOB CH-
JIOBBIX BUJIOB CIIOpPTa HaOJIIOZIAeTCs JlayIbHEeNIIee
CHIDKEHUE [eHTPAJIbHBIX BJIUSHUN HA PUTM CEPAIIA.

3. Y CIOpPTCMEHOB UTPOBBIX BUZIOB CIIOPTA CHU-
JKeHUe IIeHTPAJIbHBIX BJINAHUN HA PUTM CEP/ILIa BbI-
pa’XeHO B 3HAUUTETHHO MEHbIIIEH CTENEHHU 10 CPaB-
HEHUIO CO CIIOPTCMEHAMU CHUJIOBBIX BH/IOB CIIOPTA.

4. BoccraHOBJIEHVE DETYJIATOPHBIX BIMAHUNA HA
cepatie obecrieunBaeTcsi U3MEHEHUEM TOTO (HaKTopa,
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CBEJEHUNA Ob ABTOPAX

KpsuioBa puna ®egopoBHa — acCUCTEHT Kadepol
HOpMaJIbHOW (PUBUOJIOTUM U OCHOB 0G€30MacHOCTH
skusHenesaTenbHocTd ®I'BOY BO «HoBocubupckuii
roCyZJapCTBEHHBIM  MEAUIIMHCKUN  YHUBEPCUTET»
Munsgpasa Poccun.

Kyaukos Bauecaas IOpbeBUY — J-p Me/l. HayK, IIPO-
deccop kadepbl HOPMATHLHON (PU3UOJOTUHN U OCHOB
6esomacHoOCTH KusHegeaTeapHoctd PI'BOY BO «Ho-
BOCHUOUPCKUN rOCyZIapCTBEHHBIA MEeUIIMTHCKUH YHU-
BepcuteT» Munsapasa Poccun.

KOTOPBIH ObLT OCHOBHBIM B 00€CTIEUEHIH PUTMA CEPJI-
11a BO BPEMsI TPEHUPOBKU: Y CIIOPTCMEHOB UTPOBBIX BH-
JIOB CIIOPTa — 32 CYET aKTUBAIH apAaCHMIIATHIECKUX
MEXaHU3MOB, Y CIIOPTCMEHOB CHJIOBBIX BHJIOB CIIOp-
Ta — 3a CUET BOCCTAHOBJIEHHS HaJICETMEHTaPHBIX, Pea-
JIN3yeMbIX Yepe3 CUMIIaTHUECKIEe [IEHTPhI, BIIUSHUH.

KoH@IuKT MHTEpPECOB. ABTOPHI 3asIBJISAIOT 00
OTCYTCTBUH KOH(IIMKTA UHTEPECOB.
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