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PE3IOME

Ilens McCIeTOBAHNA: U3YYNUTD PEAKINIO HACOCHOI (BYHKINMNU CepAlia CIOPTCMEHOB C OTPAaHNYEHHBIMI BO3MOXKHOCTSIMM 3[[OPOBbs Ha CTAaHAAPT-
HYIO MBILIIEYHYIO Harpy3Ky. MaTepuanbl M METOABI: 00C/IefoBaHbl 20 UTPOKOB MYXCKOII 6acKeTOOIbHOI KOMaHIbI Ha KOJLICKaX B Bo3pacTe OT 21 1o
30 jet, KOTOpbIE GBIV YCIOBHO PasfieieHbl Ha iBe IPymbl. I rpyrma — 6ackeT6OMMCTBI-KOISCOYHIKI C aMITYTHPOBAHHBIMI HVDKHVIMI KOHEIHOCTSIML.
II rpymima — CIOpTCMEHBI € TIOpaXkKeHeM [T03BOHOYHIKA U aTpodIiell HIDKHUX KOHedHOcTell. CpaBHUTE/IbHBII aHA/IN3 ITOKA3aTeeil YacTOThI cepred-
Hbix cokpamiennit (YCC) n ynapuoro o6bema kposu (YOK) ocylrecTsiieH B OKOe 1 IIOC/Ie BHIIIOTHEHN MbIIIeYHOIT Harpysku. Pesymbrarsr: B I rpym-
e nokasaten YCC B oKoe JOCTOBEPHO OKa3aauCh Bolie, yeM Bo II rpymnme. Ecim crioprcMens! | rpynibl npy BHIIOTHEHUM MBIILIEYHOI HArPY3KU
B BUJIe Y€THOUHOTO YCKOPEHUA 110 NIepUMeTpy IUtommagky orpearuposany ysemndenreM YCC no 155,4 yu/MuH, To cioprcMeHs! 11 rpymmbl Ha Takyio
)Ke Harpysky pearnposanu yBemmdervem YCC no 171,5 yu/mun. Pasuuiia coctaBuna 16,1 yu/muH (p<0,05). Y 6ackeT60/MMCTOB-KOMACOIHIKOB PeaK-
st YCC 3aBUCKT OT XapaKTepa IIOpaXKeHNsI OIIOPHO-ABUraTeIbHOrO annapaTa. Hanbornee BerpakernHas peaxunst YCC Ha BBIIIOZTHEHNE MBIIIEIHOI
HArpysKi BbIsB/IEHA y CIOPTCMEHOB C aTpoduell HIDKHIX KOHeuHOCTelt. Y 6ackeT6o/mcToB I rpynmb mokasartenyn ygapHOro o6beMa KpoBI B IIOKOE
0Ka3a/IMChb JOCTOBEPHO HIDKe, 4eM y 6acker6onucTos II rpynmbl. CriopTcMeHbI I IpyIIIIbI TPy BBITOTHEHNN GU3IIECKOIl HATPY3KH B BUfIE YeTHOYHOTO
YCKOpeHMA 110 TIepuMeTpy IIomanaky orpearuposany ypenndenneMm Y OK no 85,4+2,0 My, Tora Kak cnoprcMensl IIrpynmbl Ha Takylo >ke Harpysky
pearnposanu yBemdernem Y OK s fo 78,4+1,6 mi. Pasauna cocrasmma 7,0 M (p<0,05). Y 6ackeT60/m1cToB-K0/msAcOYHNKOB peakiyst YOK na
BBIIIO/IHEHME MbIIIEYHOI HaTrPY3KM 3aBMCUT OT XapaKTepa ITOPaKeHNs OTIOPHO-JBUTATe/IbHOTO alllapaTa. Y CIOPTCMEHOB | rpymmsl pe3ynbTaThl pe-
axuuy YOK okasaich HeCKOIBKO JIy4llle, II0 CPaBHEHUIO cO ciopTcMeHam 11 rpymbl. BeIBoabI: y 6ackeT60/MCTOB-KO/LICOYHIKOB C aMITyTHPOBaH-
HBIMY HIDKHUMM KOHeuHocTsAMU nokaszatenn YCC B nokoe pocTosepHo Bbille, a YOK - HIbKe, 4eM y CHOPTCMEHOB C IIOPaykeHMeM IT03BOHOYHMKA.
Y CIIOPTCMEHOB € aMITyTMPOBAHHBIMIU HYDKHVIMY KOHEYHOCTSIMI [OC/IE BBITTOMHEHNS (M3NIeCcKOll Harpy3Ku MPOMCXOAAT MeHbInve n3merenus YCC
u B 6osbreit crereny MeHstoTcs 3HadeHns1 Y OK. Torza Kak y CHOPTCMEHOB ¢ IIOpaXkeHeM II03BOHOYHIKA Hab/mofaoTcsl MeHbIune nsMmeHenus Y OK,
u B 6o7blieit Mepe usMeHsa0TcA nokasarenu YCC.

Kniouesvie cnosa: 6ackeT60MNCTHI-KOLACOUHIUKM, MBIIIEYHAsA HATPY3Ka, YaCTOTA CEPAEYHBIX COKpAIleHNMII, yIapHbIl 06beM KPOBH, BOCCTAHOBI-
Te/IbHBII [IEPUOJI, PeaKIViA HaCOCHON QYHKIMN CepAlia
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ABSTRACT

Objective: to study the response of the pumping function of the heart of athletes with disabilities to standard muscle load. Materials and methods:
the total number of examined athletes was 20 males aged 21 to 30 years. The athletes of the basketball team in wheelchairs were conditionally divided
into two groups. The first group consists of wheelchair basketball players with amputated lower extremities. The second group is athletes with spinal
lesions and atrophy of the lower extremities. A comparative analysis of heart rate and stroke volume was carried out at rest and after muscle load.
Results: it can be argued that in basketball players with amputated lower extremities, heart rates at rest, according to our data, were significantly higher
than in basketball players with atrophy of the lower extremities. It should also be noted that if athletes with amputated lower extremities, when performing
a muscle load in the form of shuttle acceleration along the perimeter of the site, responded by increasing heart rate to 155,4 bpm, then athletes with atrophy
of the lower extremities responded to the same load by increasing heart rate to 171,5 bpm The difference was 16,1 beats/min (p<0,05). Therefore, it can
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be argued that in basketball players — wheelchairs, the reaction of heart rate depends on the nature of the defeat of the musculoskeletal system. The
most pronounced reaction of heart rate to the performance of muscle load was revealed by us in wheelchair basketball players with atrophy of the
lower extremities. In basketball players with amputated lower extremities, indicators of shock volume of blood at rest were significantly lower than in
basketball players with atrophy of the lower extremities. At the same time, it should be emphasized that athletes with amputated lower extremities, when
performing physical activity in the form of shuttle acceleration along the perimeter of the site, responded with an increase in SVC to 85,4+2,0 ml, while
athletes with atrophy of the lower limbs reacted to the same load with an increase in CRI only up to 78,4+1,6 ml. The difference was 7,0 ml (p<0,05).
Consequently, it can be argued that in basketball players — wheelchairs, the reaction of the UOC to the performance of muscle load depends on the
nature of the damage to the musculoskeletal system. According to our data, in athletes with amputations of the lower extremities, the results of the KLA
reaction were slightly better compared to athletes with atrophy of the lower extremities. Conclusions: it was found that in wheelchair basketball players
with amputated lower extremities, heart rates at rest were significantly higher, and CRI was lower than in athletes with spinal injuries. It was revealed
that in wheelchair basketball players with amputated lower extremities after performing physical activity, smaller changes in the heart rate occur and
the impact volume of the blood changes to a greater extent. Whereas, in athletes with spinal cord lesions, lesser changes in stroke volume are observed
and heart rate indicators are more likely to change.

Key words: wheelchair basketball players, muscle load, heart rate, stroke volume of blood, recovery period, reaction of pumping function of the
heart
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1. BBegenne

ITo manHbIM BceMMpHOJ opraHmMsanum 3fpaBOOXpaHe-
uus (BO3), uncino nHBanumoB cocTaiseT 6omnee 500 MIH
YesloBeK. 3ajjaya MeIMI[MHBI COCTOUT HE TONBKO B 3a60Te 06
UX 37I0POBbE, HO U B BOCCTAHOBJIEHNY PabOTOCIIOCOOHOCTIL.
MHoroneTHss 0TedeCTBEHHAs U 3apybexXHast IPAKTUKa pa-
OOTbI ¢ MHBA/IUJAMI CBUJIETETIbCTBYET O BBICOKOI 3 dek-
TUBHOCTM CIIOPTa B CHUCTeMe MX peabmmmraumu [1, 2-5].
VIrper Ha 3aHATUAX C GONBHBIMM IOJIOXKUTENBHO BIUAIOT
Ha VX IICUXOSMOLMOHAIBHYI0 M IHCUXO(U3MONTOINIECKYIO
cdepy, HOBBIIAIOT 061IMIT TOHYC. MeXy TeM CIOPTUBHbIE
UTPBI BCETa HOCAT COCTSI3aTeIbHBII XapaKTep, KaK 1 CIOPT
Boobie. B aroit cBgasu L. Guttman (1960) 6b11 MHULIMATO-
poM opranusanyy nepbix OMMMIMIICKUX UTP L] C TTapa-
mrerveit ([TapamMMOniicKue urper), KOTOpPbIE C TEX IOP IIPO-
BOJATCA Kaxkble 4 rofa. IlocTosiHHO BOo3pacTarolie HOpMbl
K YPOBHIO (M3MYECKOIl IIOATOTOBTIEHHOCTN CIIOPTCMEHOB
C OrpaHIYEHHBIMI BO3MOXKHOCTSIMM 30POBbsI Ha HAIIl B3ITISAL
Tpe6YIOT ydyeTa KaK MHAVBMIYaTbHBIX OCOOEHHOCTEIl opra-
HI3Ma CIIOPTCMEHA, TAK 1 0COOEHHOCTEN TIOPaKeHNIT OTIOPHO-
IBUraTeNbHOTO ammapar. 110 BVsiHIEM MHTEHCUBHBIX CIIOP-
TVMBHBIX TPEHNPOBOK Y CIIOPTCMEHOB-MHBA/IV/{OB IIPOVCXOIUT
dbopmupoBaHIe MEXaHN3MOB ATAITALUN U KOMIIEHCAIINN Ce-
PbE3HBIX BPOXK/IEHHBIX MU IPHOOPETEHHBIX TaToyoruit. [Ipu
9TOM MEXaHM3MbI CPOYHOI U [OITOBPEMEHHOI aalTallin
CIIOPTCMEHOB-MHBAMUIOB K CUCTEMATMYECKUM MBIIIEYHBIM
TPEHMUPOBKAM OCTAIOTCS He [IOCTATOYHO BBISICHEHHBIMIL

/I3 HEMHOTOYMCIIEHHBIX MCCIEOBAHNIL, XapaKTepU3yio-
H[MX TIAPAIVMIIUIIEB C TIOPAKEHNAMU OTIOPHO-/[BUTATENb-
HOTO aIapara, JTUIlb efMHNLbI IOCBAIeHbl 6ackeT60/y Ha
KOJIICKaX ¥ B OCHOBHOM HaIIpaBjIeHbI JIMIIb Ha COBEPILICH-
CTBOBaHMe TPEHMPOBOYHOTO Ipoliecca [6, 7]. backerbon Ha
KOJISICKAX SIBJIACTCS PasHOBUIHOCTBIO UIPHI, IPY KOTOPOII
YYaCTHUKM MOTYT IepeMellaThCsl, MCIOMb3ys KOJsicKi. Ta-
KOJI BUJ, CIIOPTa OKa3bIBaeT IICUXOMOIMIECKYIO afalTaliio
(BoneBass MOOUMM3ALUA U [ESATENBHOCTD) IS 4YETIOBEKA,
KOTOPBIII HOMY4NT IOBPEXAEHNE OIIOPHO-ABUIATETbHOTO
ammapara. A Takke OH IpelcTaBIsieT co60it Ppu3nIecKyo
peabuInTanuio, MO3BOJLIOUIYI0 BOCCTAHOBUTb IIOTEPSIH-
HYI0 (pYHKIMOHAIbHYIO JlesTeNbHOCTD. IIpn aToM croco6-

CTByeT BBIPAOATHIBAHMIO KOMIIEHCATOPHBIX MEXaHV3MOB.
AT/eThI, BXOfIAIINE B COCTaB 6acKeTOOMBHONM KOMaHIbI Ha
KOJISICKAX, IMEIOT PasHbIe IPUUMHBI MHBATUIHOCTI, XapaK-
Tep ¥ BBIPAKEHHOCTb OTPAHMYEHNs KU3HENEsTeTbHOCTH.
CrHopTCMeHbI € MOCTEACTBUSMY TPaBM MK 3ab0/eBaHMil
CIIMHHOTO MO3Ta IPY BBIIOMHEHNUY TeXHUYECKUX eV ICTBUI
UICIIONB3YIOT Yallle BCETO TOMBKO BEPXHUII IJI€UeBOI IOSIC
W cBOOOJHbBIE KOHEYHOCTH, B 3aBICUMOCTHU OT YPOBHS U
CTeIleH) MOPAXEHVA MOIYT Y4acTBOBATb M OIPaHUYEHHOE
KOJIMYECTBO MBI CIIMHBI U KUBOTA. AT/IETHI, MMEIOLIE
MHBIMTHOCTD BCIENCTBUE HAPYLIEHVsI PasBUTHA, B 4acCT-
HOCTM [leTCKOro IjepebpanpHoro mapammda (ILII), me-
MOHCTPUPYIOT pa30aTaHCUPOBAHHBI MBIIIEYHBI TOHYC,
pedrexcer u feiicTBMA Ha GoHe oTcTaBaHMsA B pocTe. Jluia
C PasIMYHBIMI TOPAKEHMSIMIU OMOPHO-ABUTATENBbHOTO all-
mapara MMeT oTmdanomuecs MopdodyHKIMOHAIbHbIE U
ncnxomanonornyeckme moKasaTeny, KOTOpble HeTOCTATOY-
HO JICC/IEIOBAHbL. 3HAYNTENbHbI MHTEPeC Y UCCIIeiOBaTeeil
BBI3BIBAET M3y4eHMEe 3aKOHOMEPHOCTEI M3MEHEeHUs] Haco-
CHOIT (pyHKUMY CepAlia IPM CUCTEMATUYECKMX MbIIIEUHBIX
TpeHupoBkKax [8-13]. IIpn oleHKe COKpATUTENBHBIX CBOICTB
MMOKapfia y OO/IbHBIX C KYIbTAMM HVDKHUX KOHEYHOCTEN 1
arpodueit cefyeT UMeTb B BUAY, YTO HOPMAaNbHOE COCTOSI-
H1te (ha30BOIL CTPYKTYPBI CUCTOJIBI y 9TOTO KOHTUMHIEHTA OT-
JIMYaeTCs OT OOLIETIPUHSATON HOPMBI JI/IsI 3[IOPOBBIX JIIOIEIt.

CucreMaruyeckye MbIIIeYHble TPEHIPOBKY PN bABIA-
10T 3HAYNTENbHbIE TPeOOBAHMS K OPTaHU3MY CIIOPTCMEHOB,
B TOM UICJIe C OTPAHNIEHHBIMU QUINIECKUMY BO3MOXKHO-
csamu [14-21]. TIpu aTOM KONMM4ueCcTBO paboT, ITOCBSIIEHHBIX
U3y4eHMI0 (YHKIMOHANIBHBIX BO3MOXKHOCTE!! OpraHusMa
6ackeTOONMCTOB Ha KOJSICKAX, KpajiHe orpaHmieHo. bomee
TOTO, B IOCTYIIHOI IUTepaType PefKO BCTPEYaoTCst pado-
TBI, IIOCBALIECHHbIE U3Y4eHMIO (YHKIVMOHA/IbHBIX IIOKa3a-
Te/ell CIIOPTCMEHOB-MHBATNUAOB C Pa3INYHBIMI TPaBMaMU
IV MBIIIEYHBIX TPEHNPOBKAX.

ILenp uccrenoBanma

VsyueHne 0coOeHHOCTel M3MEHEHNUsI HACOCHOI (PyHK-
Uy ceppa 6acKeTOONMNCTOB-KO/SICOYHNKOB TIOCTIE BBIIIOT-
HEHN MBIIIEYHOI HarPy3KIL.
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3amaun uccregoBaHNA:

1. VI3yuntp yacToTy ceppednbix cokparennit (HCC) u
ymapHoro o6beMa kposu (YOK) B Iokoe CIIOpTCMEHOB-MH-
BA/IM/IOB C Pa3IMYHBIMU TPaBMaMU HIDKHIX KOHETHOCTEIL.

2. IIpoanamusuposarb ocobennoctu peakiyy YCC u
YOK mpu BHINIONTHEHMN MBIIIEYHOI HATPY3KM B 3aBUCHMO-
CTM OT CTeIeHM OPaKeHMsT HVDKHIMX KOHEUHOCTeI.

2. Marepuasnbl M METOBI

2.1. ITauueHTHI

O6cnenoBanbl 20 CHOPTCMEHOB-MY>KUMH C OTpaHIYEH-
HBIMU BO3MOYXHOCTSIMM 3[JOPOBbsI 6ACKeTOOIbHOI KOMaH/{bI
«Kpbuibs bapca» B Bospacte ot 21 fo 30 net (cpemHuii Bos-
pact - 2443 ropa). CiopTcMeHb! pasfie/ieHbl Ha JBe TPYIIIbL:
B | rpymnme - cnopTcMeHbl ¢ aMITy TUPOBAHHBIMU HUKHUMU
koHeuHoCTAMU (9 4enmoBek); II rpymma — 11 cmopTcMeHOB
C IOpakKeHMeM IT03BOHOYHMKA ¥ arpodumeil HMKHUX KO-
HeYyHOCTel. B fiBa orama m3ydanym IokasaTeny HACOCHOM
¢yukuun cepaua (HOC). Ha mepBom srame ucciefoBanu
nokasaten HOC B moxoe. Ha BTopoM artame ciopTcMeHbI
BBITIO/IHA/IY MBIIIEYHYIO HATPY3KY B BUZI€ YETHOYHOTO YCKO-
peHMsI B TedeHe 3 MUH 110 IIepUMeTpPy 6acKeTOOIbHOI IT0-
magku. OuennBann mmokasarenu YCC u YOK. [Ins oueHkn
DOCTOBEPHOCTM Ppa3INuMIl MCHONb30BalIM CTaHAAPTHLIE
3HavyeHusA t-kpurepus CTbIOfieHTa.

2.2. MeTopMKa perncTpanuy peorpaMmbl

Cpenn peorpaduueckux meromos omnpepenenuss YCC
Hanbosblllee PacIpoCTpaHeHNe MOTYyIMT METOJ TeTparo-
AsIpHOIL TpynHOIL peorpaduu mo Kybuuexy [22] B pasmmd-
HbIX Mopudukanysax. HenHBasUBHbI XapaKkTep METOMIA, €0
MpOoCTaTa U JOCTYIHOCTD [ IPAKTUYECKOTO MPYMEHEeHNA
IEeNA0T ero OfHUM 13 Hauboree MePCIEeKTUBHBIX METOIOB
onpepenenn:a YCC.

ONeKTPOo/ibl HAK/IANBIBAIOTCA COIIACHO CXeMe; 2 TOKOBBIX
9JIEKTPOJia: IEPBbIL — Ha TOJIOBY B 00/1acTH 716a, BTOPOIT — Ha
TOJIEHD BbIIIE TOIEHOCTOIIHOTO CYCTaBa, 2 M3MEePUTENbHBIX
9/IEKTPOJia: IIEPBBIIL — B 0OIACTH LIeN Ha YPOBHE 7-TO ILIeli-
HOTO I03BOHKA, BTOPOIT — B 00/1acTy IPYZHON KJIETKM Ha
YPOBHE Me4eBUHOTO OTPOCTKA.

B kommnekce «Peomuna-500» B kKayecTBe 6a30BOIT MeIu-
LIMHCKOJ METO/IMKM MCIIO/Ib30BAaHa IPyAHAsA TETPAINO/IApHAA
peorpadumss. OCHOBHBIMU [OCTOMHCTBAMM METOAA SBIS-
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I0TCs1 BBICOKasi MH(OPMATUBHOCTb, MOMHAsI GE30IIACHOCTD
IVIA allMeHTa, BO3MOYKHOCTDb HEIIPEePLIBHOTO IINUTENbLHOTO
KOHTPOJIA U T. Ji. PeonpucraBka 1 KOMIIBIOTEPHOTO aHa-
m3a PITKA 2-01 TY 9442-002-00271802-95 npegHasHaueH
IS pabOTHI B COCTaBE allllapaTHO-IIPOrPaMMHBIX KOMILIEK-
COB MEAMIIHCKOrO Ha3HaveHus. IIpubop pexoMeHIOBaH
K IpUMMEHEHNI0 B MeIMIIMHCKON IpakTuke KomureToM 1o
HOBOJI MenMIMHCKOI TexHuke M3 PO (mportokon Ne5 or
13.06.2015). Ceprudukar coorsercrsusa POCC RU. 0001.
11IMO2 Ne3434630.

3. PesynbTaThl U1 MX 00CyKaeHMe

Y cnoprcmenos I rpymnmer YCC B mokoe cocTaBmia
84,5+1,8 yn/mun. Ilo 3aBepiieHymn (u3M4ecKoil Harpy3Ku B
BUJIe YCKOPEHMsI IO TIepuMeTpy 6acKeTOOIbHOI IUIOLIA/KI B
Teuenne 3 MyH nokasarerm YCC cocraBumm 155,4+2,1 yn/MuH,
4To Ha 70,9 ya/MMH 60JIblile IT0 CPaBHEHMIO C OKa3aTe/IAMMN
YCC 3aperncTpMpOBaHHBIMHU [O BBIIOJIHEHNA MBILIEYHON
Harpysku (p<0,05). CiregoBaTe/bHO, Ha BBIIOIHEHNE MBI-
1eyHol Harpysku y cnoprcMeHos I rpynmet YCC ysenman-
BajIach IIPMMEPHO B 1,8 pasa 1o CpaBHEHUIO C UCXOJHBIMU
TAHHBIMIL.

Bo II rpymme YCC B mokoe cocrasuna 75,7+2,1 ya/MuH.
ITo 3aBeprenny GpuU3NIECKON HATPY3KU B BUJIe YCKOPEHNUA
0 TIepuMeTpy 6acKeTOONMbHOI MIOLIAAKY B TeYeHNe 3 MIH
nokasarem YCC cocrasumm 171,5£2,0 ya/muH. [lanHas Be-
mn4uHa Ha 95,8 yA/MMH OKasamach OOJbIe 1O CpaBHEHUIO
¢ nokaszarenamy YCC, 3aperncTpupoBaHHBIMU /IO BBITIOJ-
HEHNA MbIIIeqHol Harpysku (p<0,05). CrnenoBaTenbHo, Ha
BBIIIOJIHEHNE MBIIICYHOJ HArpysknu y 6acKeTOOMUCTOB ¢
arpodupoBaHHBIMU HIDKHMMY KoHeuHOoCTsAMM YCC yBenu-
YMBaach IPYMEPHO B 2,2 pa3a I10 CPaBHEHNIO C ICXOJHBIMI
manupiMu (p<0,05).

Takum o6pasom, y 6acker6o/micToB I rpymnmsl mokasare-
mn YCC B moKoe JOCTOBEPHO Bbhillle, 4eM Bo II rpynme. Eciu
CIIOPTCMEHBI I TPYIIIIbI TpY BBIIOZTHEHMY MBIIIEYHOM HAaTrpy3-
KII B BUJE YeTHOYHOTO YCKOPEHM II0 NepyMeTPy IUIOLIaf-
Kn oTpearnposanu yeemmdennem YCC go 155,4 yu/muH, TO
ciopTcMensl II rpymmbl Ha TaKylo ke Harpy3Ky pearupoBa-
mu yBenudenueM YCC po 171,5 ya/mus. PasHnia coctaBu-
na 16,1 yn/mun (p<0,05). Y 6ackeT601MCTOB-KOMSACOYHIKOB
peakuma YCC 3aBUCKT OT XapaKTepa IMOPa’KeHNUsA OINOPHO-

Tabnuia 1

IToxasaremu YCC (ya/MuH) CHOPTCMEHOB B OKOE ¥ TPV BBHIIIOTTHEHUY MbIIIEYHOI HarPy3Ku

Table 1

Heart rate indicators (heartbeats per minute) of basketball players — wheelchairs at rest and while performing muscle load

Ipynmna cnoprcmenos / YCC B nokoe / YCC npu BpINIOTHEHNY MbIIIEYHOIT Harpy3Ku /
Group of athletes Heart rate at rest Heart rate when performing a muscle work
I rpynma / I group 84,5+1,8 155,4+2,1*
II rpymma / II group 75,7+2,1 171,5+2,0*

ITpuMeyaHme: * — pasHMIA JOCTOBEPHA 10 CPABHEHUIO C IPEeAbIAYLINM 3HaueHneM (p<0,05)

Note: *- the difference is significant compared to the previous value (p<0,05)
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IBUraTenpHOro anmapara. Hanbomnee BoipakeHHas peakius
YCC Ha BBHIIOTHEHMe MbIIIEYHOI HATPy3KY BbIABJIEHA y Oa-
CKeTOO/IICTOB-KOMIACOUYHNKOB C aTpodueil HIDKHUX KOHed-
HOCTEIA.

Ypapusiit 06sem kposu (YOK) perucrpuposanu B mo-
KO€ 1 TIpY BbIIIOJTHEHUY MbllleuHolt Harpysku. YOK y ciop-
TCMeHOB | rpymnmel B mokoe cocraBui 45,7+1,9 mi. Ilocre
BBHINONHeHNA Puandeckoir Harpysku YOK yBemmumicsa mo
85,4+1,7 mu1. JlTanHas Benu4umHa Ha 39,7 MJI OKas3anach 00JIb-
e 10 cpaBHeHUIo ¢ mokasarenramu YOK saperucrpupo-
BAaHHBIMM [IO BBIIOJIHEHNA MBIIIEYHON Harpysku (p<0,05).
CnepoBaTenbHO, Ha BBINONHEHME MBIIIEYHO HArpysKn y
CIIOPTCMEHOB I IPyIIIBI CUCTOMMYeCKIIT 00'beM KpOBH OTpe-
aruMpoBasl yBelndyeHeM IPUMEPHO B 2 pasa 110 CPaBHEHNIO
C ICXO[ITHBIMU JaHHBIMIL.

Bo II rpynne YOK B nokoe cocrasun 57,5%2,1 mi. Ilo-
C7Ie BBIMOMHeHMs (PUSMYECKOIl HaTPY3KM B BIJE YCKOPEHUs
10 IlepUMeTpy 6ackeTOOIbHOI ITomanky nokasarenu YOK
yBenmM4IuIuch 1o 78,4+1,6 mi. JJannas Benmmdnna Ha 20,9 M
OKasasach 60blile 1o cpaBHeHuo ¢ nokasatensamu YOK, sa-
PerMcTpMPOBAHHBIMI [0 BBIIOMTHEHMA MbIIIEYHON Harpys-
kn (p<0,05). CnemoBaTeibHO, Ha BBIIOTHEHME MbIIIETHOI
Harpysku y 6acker6omucros II rpynnst YOK orpearnposan
yBeIMY€eHMeM IIPUMEPHO B 1,3 pasa 110 CpaBHEHMIO C UCXOfI-
HbIMM JaHHBIMI (p<0,05).

Taxum ob6pasom, y Gacker6omuctoB I rpymmsl moka-
saremn YOK B mokoe oKasamuch IOCTOBEPHO HIDKE, YeM Y
6acker6omucros II rpymmer. Cioprcmenst I rpynmer mpu
BBINIOJIHEHNN (DU3UYECKONl HAarpy3kM B BUJE YETHOYHOTO
YCKOpeHMs IO IepUMeTpPy IUIOMIAZKY OTpearupoBaiy yBe-
muaenneM YOK po 85,4+2,0 mi, Torfa Kak CIOPTCMEHbBI
II rpymnmpl Ha TaKyIo )K€ Harpy3Ky pearnpoBajy yBe/TIMIeHN-
eM YOK mump mo 78,4+1,6mn. Pasuuiia cocraBuia 7,0 M
(p<0,05). CrenoBarenbHO, y 0ackeTOOMNCTOB-KONACOYHNU-
koB peakuusa YOK Ha BbIIO/THEHME MBIIIEYHOI HArpPy3KM
3aBJMICUT OT XapaKTepa IOPa)KeHUs OIOPHO-JBUTATE/IbHOTO
ammapara. Y ClOpTCMEHOB C aMITy Tal[MsAMI HVDKHUX KOHed-
HocTeil pesynbraTbl peaknyy YOK okasannch HECKOIbKO
JIydllle IO CPaBHEHMIO CO CIIOPTCMeHaMU ¢ aTpodueit HIxX-
HIX KOHEYHOCTEIA.

Sports
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4. BeiBompl

Y 6ackeTOOMNCTOB-KOMIACOYHIKOB C Pa3/IM4YHBIMY TPaB-
MaMJ IIPY BBITIOTHEHNI MBILIIEYHO HarPy3Ky U B IIpoIiecce
BOCCTaHOBJICHNUSA BBIABIIIN CTIEAYIOIIVe 0COO@HHOCTH:

-y 6ackeTOONMUCTOB C aMOYTMPOBAHHBIMU HIDKHVMMMU
KoHeuHoCTsAMY HoKasaTem YCC B IIOKoe 0Ka3annch JOCTOo-
BepHo Bbiire, a YOK Hike, deM y 6ackeTO0MICTOB € aTpo-
¢ueit Hor;

- 6acKeTOOMUCTBI C AMITYTUPOBAHHBIMY HIDKHUMU KO-
HEYHOCTAMM Ha MbIIIEYHYIO HATPY3Ky pearupyloT MeHbIlel
peaknueit YCC, 4eM CIOPTCMeHBI ¢ aTpodUpOBAHHBIMU
HIDKHMMI KOHEYHOCTAMM. Tak, ecmy CIIOpTCMEHbI C aMITy-
TUPOBAaHHBIMY HIDKHUMM KOHEYHOCTSMM IIPM BBITIOTHE-
HUY MbIIIEYHO! HArpy3KM B BUJE YETHOYHOTO YCKOPEHMUA
[0 TIepUMETPY IUIOWIANKM OTPearvpoBaIM YBeIMYeHVEM
YCC mo 155,4 yn/MuH, TO CHOPTCMEHBI C aTpodueil HIK-
HUX KOHEYHOCTe}l Ha TaKyI0 >Ke HarpysKy pearmpoBanu
yBenudenuem YCC mo 171,5 ya/muH. PasHuma cocraBuia
16,1 yn/mus (p<0,05).

- 6acKeTOOMUCTBI C AMITYTUPOBAHHBIMY HIDKHUMU KO-
HEYHOCTSIMI Ha MBILIEYHYIO0 HATPY3Ky pearupyoT 6ombIieit
peaknueit YOK, 4yeM cropTcMeHbl ¢ aTpodUpOBaHHBIMU
HIDKHMMI KOHEYHOCTAMM. Tak, ecmy CIIOpTCMeHbI C aMITy-
TUPOBAaHHBIMY HIDKHVIMM KOHEUHOCTSMMY IIPY BBITIOTHEHUN
MBIILIEYHO HATPY3KM B BUTE YeTHOYHOTO YCKOPEHIIA IO TIe-
puMeTpy NIOIAAKU oTpearnposanyu ysenndennem YOK no
85,4 MJI, TO CHOPTCMEHBI C aTpodel HIDKHIX KOHEYHOCTe
Ha TaKyI0 JKe Harpysky pearmpopany ysemmdyeHuem YOK
yb 1o 78,4 M. Pasuuna cocrasuna 7,0 mi (p<0,05).

TaxuM 06pasoM, y 6ackeT60MNCTOB-KOMSICOYHUKOB pe-
akiusa YCC u YOK Ha BbINOTHEHME MbIIIEYHON HAarpysKn
3aBMUCUT OT XapaKTepa TPaBM CIOPTCMeHOB. COPTCMEHBI ¢
aMITyTUPOBAHHBIMY HIDKHVMMI KOHEYHOCTAMM Ha BBIION-
HeHMe MBIIIEYHOI HATrpy3Ku B OOJIbIeil Mepe pearnpyor
usmeHeHuamy YOK, gwem YCC. YV cnopTcMeHOB ¢ aTpodu-
eifl HIDKHIX KOHEYHOCTel STV Pe3yIbTaThl ObIIM HECKOTBKO
HIDKe.

CremoBaTenbHO, HpM IUIAHMPOBAHUM M IIPOBEIEHNN
CaMVX TPEHMPOBOYHBIX 3aHATUII TpeHepaM HeoOXOZMMO
YINTBIBATH 9TU (PUSUOTIOINIECKUe 0COOEHHOCTH U BHOCHTD
olpefiefieHHbIe KOPPEKTYUBbI B IIPOIECC CHOPTUBHOM IOTO-
TOBKY 6acKeTOOIMCTOB-KOLICOYHUKOB.

Tabnuma 2

Iloxasatenu YOK (M) CHOPTCMEHOB B IOKOE ¥ IIPY BBIIOTTHEHNH MbILIEYHOIT HATPY3KH

Table 2

The indicators of the cardiac stroke volume (ml) athletes — wheelchairs at rest and while performing muscle load

Ipynmna cnoprcmenos / Group of athletes YOK 5 noxoe/

Cardiac stroke volume at rest

YOK npu BbINOTHEHNI MbIIIEYHOI HATPY3KH /
Cardiac stroke volume when performing a muscle work

I rpynma / I group 45,7+1,9

85,4+1,7*

II rpymma / II group 57,5+2,1

78,4+1,6*

ITpuMeyaHme: *~ pa3HuUIla JOCTOBEPHA II0 CPABHEHMIO C IIpeAbIAyIuM 3HadeHeM (p<0,05).

Note: * - the difference is significant compared to the previous value (p<0,05).
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[ToseienHass YCC B IOKO€ Y CIIOPTCMEHOB C aMITy THPO-
BaHHBIMU KOHEYHOCTAMI OODBACHAETCA ITOCTOSHHOI CIIel]-
nQpuIecKoit HarpysKoit, CBA3aHHOI C eXXeIHEBHOI XObOOIL.
YcTorunBas runepuypKyaAays, O4eBUHO, ABIAETCH CIIef-
CTBMEM IOBBIIIEHNA TOHYCA CUMIIATOA/[PEHATOBON CHCTe-
MBI YCTOMYMBas afanTaluys CUCTeMbl KPOBOOOpalleHNs K
criennuIeCcKoOil HarpysKe, CBA3aHHON C XOAbOOI Ha IIPo-
Te3ax. B mmMTepaTypHBIX MCTOYHMKAX TaK yKe UMEIOTCA CBe-
IeHNsA O TOM, 4TO Y JIMI} C aMIYTMPOBAaHHBIMM HIDKHUMU
KOHEYHOCTSIMI HAOMIONAETCsI pacTOPMaXKMBaHe CUMITaTH-
YeCKMX MEeXaHM3MOB U yBelIN4eHVe Ba3OKOHCTPMKTOPHBIX
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afjpeHeprnYecKyX BIUAHMI, YTO IPUBOAUT K M3MEHEHNUAM
YCC B cTopoHy Taxukapanu [3].

1.Y 6ackeT60MMCTOB C aMIyTUPOBAHHBIMM HIDKHMU-
MM KoHeuHOoCTAMMU nokasatem YCC B mOKoe JOCTOBEPHO
Boie, a YOK Hioke, uem y 6ackeT6OmMCTOB ¢ arpodueit
HIVDKHJX KOHEYHOCTEI.

2. CIopTCMeHBI ¢ aMITy TMPOBAHHBIMM HIUYKHUMY KOHEY-
HOCTSIMJ Ha BBIITOTHEHI€ MBIIIEYHOI HATPY3KY B GOMbIIet
Mepe pearupyloT usmeHenneM YOK, yem YCC.

3. CnoptcMmeHsl ¢ arpodueil HIDKHUX KOHEYHOCTeN Ha
MBIILIEYHYIO HATPY3KY PearupyoT 6OIbIINMY U3MEHEeHUSIMI
YCC u menbeit peakuneit YOK.
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