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MBIIIIEYHASI AKTUBAIIMS BO BPEMS YIIPAXKHEHUIA
HA HECTABMWIBHBIX TOBEPXHOCTAX

Ceménona .., I'puropoes I1.A.
@IAOY BO «Vpanvckuii pedepanvrulii yHueepcumem umeru nepsoeo Ilpesudenma Poccuu
b.H. Envyuna», Exkamepunoype, e-mail: galsem@list.ru

Llenb 1aHHOTO MCCIIEAOBAHUS COCTOUT B CPABHEHHU MBIIICYHON aKTHBALMK IIPH BBITOIHEHUN YHPAKHECHUI
Ha CTaOMIIBHBIX M HECTAOMITBHBIX TOBEPXHOCTSX. 3a TTOCIIEIHEE JICCATHIICTHE OCHOBHOE BHMAaHHE HCCIe[0BaTeNeH
COCPEIOTOYCHO HA UCIIOIb30BAHNH HECTAOMIBHOCTH MPH TPEHUPOBKE C OTSromeHnsMu. PU3HOTepaneBTs Havaan
HCIOJIb30BaTh HeCTaOMIbHBIE TOBEPXHOCTH elie nepes Bropoit MupoBoit BoitHONH. OCOOEHHO aKTHBHO B TEparuu
1 CIIOPTUBHOM TpeHupoBKe mcronb3yercs Hemenkuit minm 1Beiinapckuit msaa (Swissballs). TIpumenenne Hecta-
OMIBHBIX TOBEPXHOCTEH aKTHBHO POJODKACTCS M B HACTOSIIIIEE BPEMSI CPE/IM CIOPTCMEHOB, JIFOZICH, KOTOPBIE CTpe-
MSITCS BECTH aKTHBHBIN 00pa3 xu3HU. 3a nocieanue 10—15 et 6anaHc-TPEHUHT CTall OTHUM U3 BAKHEHILHNX pasjie-
70B (uTHeca M QyHKIMOHAIBHOTO TpeHNHTa. «HecTabHTbHBIMI ITOBEPXHOCTSIMIY MPHHSTO CYUTATh YIIPAKHEHHUS,
Ha KOTOPBIX OHU SIBISIOTCS HEYCTOIUMBBIMU. TPEHHPOBKH ¢ HECTAOMILHBIME IOBEPXHOCTAMHE (TakuMu kak BOSU,
TerraCORE) akTHBHO MCHOJIB3YIOTCSI KaK JIOMOJIHEHUE K YIPAKHEHUSIM Ha YCTOMYMBOM MOBEPXHOCTH, JJIsL OJTHO-
BPEMEHHOH TPEHHPOBKHM HECKOJIBKMX TPYIIT MBIIII W MOBBIIICHNS MBIIIEUHOH akTHBauu. OJIHAKO, HECMOTPS Ha
OOJIBIIYIO OMYIISIPHOCTH BOBICUCHHS (DYHKIIMOHAIEHOTO MUHH-000PYA0BAaHHS B TPEHUPOBOYHBII mporiece, B (hu-
3MYECKOH Ky/IBTYpe U CHOPTE CTAaBUTCS BOHPOC O ero s dexruBHOCTU. Jl0 CHX MOP MPOXOAAT JeOaThl 110 MOBOLY
TOTO, CYIIECTBYET JIM Pa3HHIIA B MBIIICYHOH aKTHBAIIMH MEX/Ly YNPAKHECHHSMHI Ha HECTAOMIIBHBIX TIOBEPXHOCTSX
10 CPaBHCHHIO C TPAJINLHOHHBIMHU YIPAKHCHHSMH, HCIOIB3YIOIIMMHY JIHIIb BEC COOCTBEHHOrO Teia. IIpoBeseH-
HOE HCCIIE/IOBAaHUE TT0KA3aJI0, YTO yIPaKHEHUs Ha HECTAOMWIBHBIX OBEPXHOCTSX B OOJNBIICH CTEHEHU MOBBIIAIOT
MBINICYHYIO aKTHBAIIMIO MBIIIII, B CPABHEHUH C YIIPaKHEHNSIMH Ha CTaOMIIBHBIX MOBEPXHOCTAX (Ha moiy). OxHako
JAHHBIH THI TPEHUPOBOK MOAXOJHUT TOJIBKO 3JOPOBBIM M FOTOBBIM K 3TOMY JIHOIM. TakKe HAlIe HCCICAOBAHUE
10Ka3aJI0, YTO HCIIOIB30BaHHE HIEKTPOMHOrpada B paboTe TpeHepa MOXKET ObITh MOJIC3HBIM, HAIIPUMED, B TIOUCKAX
CPaBHEHHs MBIIICYHON aKTHBAI[MH TPU BBIOOPE PA3IMUHBIX YIPAKHEHHI.

KiioueBble cii0Ba: ynpaskHeHHs! HA HeCTA0OMIILHBIX MIOBEPXHOCTSX, YIPAasKHEHUsI HA cTa0MIbHBIX I0OBEPXHOCTX, bosu,
3JIEKTPOMHOTpad), MbILIeYHAsT AKTHBAIHS

MUSCLE ACTIVATION DURING OF EXERCISING
ON AN UNSTABLE SURFACE (BOSU)

Semenova G.I., Grigorev P.A.
Ural Federal University named after the first president of Russia B.N. Yeltsin, Yekaterinburg,
e-mail: galsem@list.ru

The purpose of this study is to compare muscle activation during exercise on stable and unstable surfaces. Over
the past decade, researchers have focused on exploiting instability in weight training. Physiotherapists began using
unstable surfaces before world war II. Especially active in therapy and sports training is used German or Swiss ball
(Swissballs). The use of unstable surfaces is actively continuing and currently among athletes, people who seek to
lead an active lifestyle. Over the past 10-15 years, balance training has become one of the most important sections
of fitness and functional training. «Unstable surfaces» are considered to be exercises on which they are unstable.
Workouts with unstable surfaces (such as BOSU, TerraCORE) are actively used as a Supplement to exercises on a
stable surface, to simultaneously train several muscle groups and increase muscle activation. However, despite the
great popularity of involving functional mini-equipment in the training process, the question of its effectiveness is
raised in physical culture and sports. There is still debate about whether there is a difference in muscle activation
between exercises on unstable surfaces compared to traditional exercises that use only their own body weight. The
study showed that exercises on unstable surfaces more increase muscle activation of muscles, in comparison with
exercises on stable surfaces (on the floor). However, this type of training is suitable only for healthy and ready
for this people. Our study also showed that the use of an electromyograph in the work of a trainer can be useful,
for example, in looking for a comparison of muscle activation when choosing different exercises.The purpose of
this study is to compare muscle activation during exercise on stable and unstable surfaces. Over the past decade,
researchers have focused on exploiting instability in weight training. Physiotherapists began using unstable surfaces
before world war II. Especially active in therapy and sports training is used German or Swiss ball (Swissballs).
The use of unstable surfaces is actively continuing and currently among athletes, people who seek to lead an active
lifestyle. Over the past 10-15 years, balance training has become one of the most important sections of fitness and
functional training. «Unstable surfaces» are considered to be exercises on which they are unstable. Workouts with
unstable surfaces (such as BOSU, TerraCORE) are actively used as a Supplement to exercises on a stable surface,
to simultaneously train several muscle groups and increase muscle activation. However, despite the great popularity
of involving functional mini-equipment in the training process, the question of its effectiveness is raised in physical
culture and sports. There is still debate about whether there is a difference in muscle activation between exercises
on unstable surfaces compared to traditional exercises that use only their own body weight. The study showed that
exercises on unstable surfaces more increase muscle activation of muscles, in comparison with exercises on stable
surfaces (on the floor). However, this type of training is suitable only for healthy and ready for this people. Our study
also showed that the use of an electromyograph in the work of a trainer can be useful, for example, in looking for a
comparison of muscle activation when choosing different exercises.

Keywords: unstable surface exercise, stable surface exercise, bosu, electromyography, muscle activation
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OHHMMU U3 CaMBIX MOMYJSAPHBIX YIIpasKHe-
HUI 1 000pyOBaHUS Ul TPEHUPOBKU MBILLIL]
KOpa 3a TOCJEeIHHE HECKOIBKO JIET CIeIH-
QIHCTHI TI0 (PUTHECY HA3BIBAIOT YIPaKHEHUS
Ha HecTaOWIBHBIX ToBepxHOCTIX. «Hecra-
OMJIBHBIMU MTOBEPXHOCTAMMIY MPUHSATO CUUTATh
MpUCHOCOOJICHHST ISl BBITTOJHEHUS YIIpaXKHe-
HUH, HAa KOTOPBIX OHHU SBJIAIOTCA HEYyCTONYH-
BBIMH. DTH MIPUCTIOCOOJICHNUS HA3bIBAIOTCS TaK
13-32 UX CIIOCOOHOCTH HapylIaTh PaBHOBECHE
BBIHECEHHEM ITPOEKIUU OOMIETO IEHTPa Macc
Tena 3a MpeAessl MIIOMAAd Onopsl (yCTpOu-
CTBa) WJIM U3MEHSITh TOUKY MPUIOKEHUS CHI
BCieACTBUE JieOopMali MOBEPXHOCTH (TIO-
JTyIITKa W3 TIEHOPE3HUHBI, ITECOK).

VYerpoiicTBa ¢ pas3IMuHON CTENEHBbI0 He-
YCTOMYMBOCTH 9acTO HWCHOIB3YIOTCA IS
CIIOPTUBHOTO M TIOBCEJIHEBHOTO TTOBBIIICHHUS
paboToCTIOCOOHOCTH, AaKTHBALMKU OIpEcIIeH-
HBIX MBIIICUHBIX TPYIII, YIy4IIeHUs OallaHca
Y JIBIDKEHUS OTIOPHO-/IBHTATEIHHOTO armapa-
ta[l]. CymecTByeT MHOTO YCTPOUCTB, KOTOPbIE
00ecreunBaloT HEYCTOWYMBYIO MOBEPXHOCTD.
OTH yCTpOWCTBa BKIIOYAIOT B ce0sl BO3IYII-
HBIC HIApHI (HanmpuMep, mBeinapckue, Gu3no-
WIK CIOPTHBHBIC MS4H), HOIyC(EepHUECKUE
mapbl ¢ HaAyTOW CTOPOHOM KyIoJia U IJIOCKOH
CTOPOHOW W3 TBEPIOW pE3WHBI (Hampumep,
BOSU), HamyBHBIE NWCKH, KadaroOIIUECsS WITH
OanaHCHpyIOIIKe JOCKH, TIEHOIJIACTOBBIE TPY-
Obl W TEHOIUIACTOBBIC IIAT(MOPMBI BBICOKOM
W HU3KOU IUIOTHOCTH, a TaKKE€ MHOTHUE JIPyTHE
COITyTCTBYIOIIME ycTpolcTBa. Hecrabuib-
HBIE YCTpPOMCTBa CITOCOOCTBYIOT HapyIICHHIO
paBHOBeCHs, TaK KaK KoJjeOaHHE TOIOKEHUS
Tela MOXKET NMPOELMpPOBaTh (BHIBOIUTH) IICHTP
Macc Tejia 3a Mpeaenbl O0JacTh MOAJEPKKI
ycrpoictBa. HectabuibHble yCTpOHCTBa Tak-
JKe CIIOCOOCTBYIOT HApyIICHHIO PaBHOBECHS,
ITOCKOJIBKY TIOBEPXHOCTH JIETKO AePOpPMHPY-
ercsi (HampuMep, MEeHOIIACTOBasl MPOKIIAIKa
HU3KOW TUIOTHOCTH) B OTBET Ha CHJIBI pEaKIui,
CBSI3aHHBIE C M3MEHEHUSAMHU B LIEHTPE JaBiie-
HUS Ha OIopY.

CTOpOHHUKH HECTAaOMIIBHBIX YCTPOMCTB
MPEANONAraloT, YTO OOJbIIas HECTaOMIb-
HOCTh MOXKET BBI3BIBAaTb M3MEHEHHS B HEPB-
HO-MBIIIIEYHON cUCTeMe B OOJbINEH CTEIEHH,
YeM NpU OOBIYHBIX YIPAKHEHHUIX Ha Toy [2].
CMBICI B TOM, YTO JeCTaOMIN3Upyomas y4ueo-
Has cpena (B JaHHOM Cilydae HECTaOWMIbHAs
MTOBEPXHOCTh) MOXET YCWJIHTH HEPBHO-MBI-
[IEYHYIO0 aJanTalnyio W CIenu(@uIHOCTh Tpe-
HUPOBKH, obecrieunBas Mpu 3ToM Oojee pas-
HOOOpa3HbIA U dPPEKTUBHBIA CTUMYI ISl €€
nposenenus. [losuuus Kanaackoro obmecrsa
(bmsnonornu yrpaxHeHui [3] COCTOUT B TOM,
YTO JaHHBIE YNpaXHEHUs (QyHKIMOHAIHHO
MIOJIE3HBI IIJIsl 3/10pOBbsl  (Hampumep, Yiryd-
IIeHHe CTaOMIBHOCTH CYCTaBOB W CHIDKEHHE
TpaBM HIDKHUX KoHeuHocTeil). Kpome Toro,

TocJie MPOBEACHUS UCCIIE0BAaHUI U TPEHUPO-
BOK BBIBIIJIOCH YJIy4LICHHE CHJIbI, OanaHca
1 QYHKIIMOHAJIBHBIX NIOKA3aTeIel B OCHOBHOM
Y MOJIOJBIX, 3J0POBBIX U B3POCIHbIX JroAeH [4].
Kpome Toro, cucrema TpeHHPOBOK, BKJIIOYAIO-
miasi B ce0sl TAaHHYIO METOJMKY, MpPEICTaBIIsi-
€TCsl MOJXO/IAIICH CXeMON 00yueHUs, KoTopas
JOJDKHA TIPUMEHSTHCS B PEaOHIUTALMOHHOM
U TepuaTpuyeCcKoOM KoHTeKcTe [4, 5].

ComtacHO TPUHIHITY CHETUPUKH 00ydUe-
HUsl TPaBWIbHBIM JIBUKEHUSM, TPEHUPOBKA
JIOJDKHa MaKCHUMaJIbHO OJIM3KO MMHTHPOBATH
TpeOOBaHMs 3aJayl WM JAesTeNbHOCTH. Ta-
KHe 3a/lauydl [pU 3aHATUSX CIOPTOM U (QHT-
HEcoM, NPO(EeCCHOHAIBHBIX 3aHATUSAX M IO-
BCEIHEBHOH JESITENbHOCTH, YaCTO BOSHUKAIOT
Ha OTHOCUTEJIbHO HEYCTOHYUBBIX IOBEPXHO-
CTsX (HampuMep, KaTaHUE Ha JIbDKax, CHOyOop-
e, KaTaHWe Ha KOHbKaxX, XoAbp0a 1 paboTa B yc-
JoBusix rononena win rpasu). J.M. Willardson
YTBEP)KAACT, YTO «ONTHUMAJbHBIA METOJ, CIO-
COOCTBYIOIINI yBenWueHWIo OajaHca, Mpo-
HPUOPELENIUH U CTAaOUIBHOCTH [103BOHOYHU-
Ka JIIsl TI0O0O0TO BHJA CIOPTa, COCTOUT B TOM,
4TOOBI MPAKTUKOBATH CaM HAaBBIK Ha TOM Ke
MOBEPXHOCTH, HA KOTOPOI HABBIK BBIMOJIHSET-
Cs1 B COPEBHOBAHUMU WJIM PEAIBHOM KU3HI [6].
Touno Tak »xe P.M. Shmidtbleiher u ap. [7]
3asBJIIIOT, YTO MEXKMBIIIEYHAs KOOPIUHALIUS
MOKET OBITh Pa3BUTa TOJBKO ITyTEM MPAKTHKH
JBWKEHHS, Ui KOTOPOTrOo TpedyeTcsl KoopAau-
Hauus. K coxanenuio, B HEKOTOPBIX CE30HHBIX
BUJAX CIIOpTa CIlelHajbHas TPEHUPOBKA He-
BO3MOKHA KPYIJIBIA rof (Hampumep, KaTaHue
Ha JIBDKaxX JIeToM WiH Oeiicbon Ha cHery). Ta-
KUM 00pa3oM, aJbTepHaTUBHbIE 33J]a4l C HC-
[I0JIb30BAHMEM HEYCTONYMBBIX ITOBEPXHOCTEH
MOTYT OBITb BKJIOYCHBI B TPEHUPOBKY JUIS
o0ecrieueHus TPOrPECCUBHON HArPY3KH H JUIS
CTUMYJISILIMY CUJT M aJanTaiui 6angaHca.

TeopeTnuecky, BBINOIHEHUE YIPaKHE-
HUW C TpEeHaXePOM C HeCcTabMIbHOM omopoit
JIOJDKHO TpeOoBaTh OOJbIIEH MBIIICYHON
AKTHBALlMM, YE€M SKBUBAJICHTHBIC yIpa)KHE-
HUS, BBINOJHSIEMble O€3 HEero, 4To MOTEH-
UAJIbHO MOXET OKa3aTb OOJbllee BIMSHHE
Ha cuiy, (YHKIIMOHAJIBbHYIO CTaOWIHLHOCTH
U CIIOPTHBHBIC pe3yNbTaThl. Psij aBTOpOB
(J.M. Willardson u gp.) [6] ymnoMHHAIOT
0 TOM, YTO ONPE/CICHHbIC TPEHUPOBKHU C He-
CTAa0WJIBHBIMH  TOBEPXHOCTAMH  TpeOyrOT
NOBBIIICHHOW AaKTUBALMK MBIIII JJIS BbI-
IIOJIHEHHUS 11000 3aJaHHOM 3a7a4u, B 3aBHU-
CHMOCTH OT UX CIIOCOOHOCTH M3MEHATH JIBa
MEXaHMYECKUX CBOMCTBA:

1) pasmep W pacroioXeHUE OCHOBAHHUS
oropel. V3MeHeHne pasMepa M pacroioxe-
HUsT ocHOBaHUs momnnepkku (BOSU) orHOCH-
TEJIBHO IIOJIOXKEHUSI KOHEYHOCTEH I0JIb30Ba-
TSI CO37laeT HeCTaOMIIbHYIO MardopMy st
YIpaKHEHUH, TPeOYyIOUIYl0 Ppa3IH4YHbIX aM-
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IUTUTYZT AKTUBALMK MBI AJIs1 TOAACPKAHUS
LIEHTpa Macc noib3oBareins Hag BOSU;

2) HampaBJICHWE BEKTOpa CHII OOpaIieHo
Ha MBIIIEYHbIe TPyNmbl. Tak kKak OCHOBaHWE
OTIOPHI M3MEHSETCS B HAIPABICHUH, YITIBI BEK-
TOPHBIX CHJI, TIPUABAEMBIX MBIIIICYHBIM TPYII-
IaM TMOJ JACUCTBHEM CHJIBI TSKECTH, TaKKe
HU3MEHSIOTCS, YTO MOXKET U3MEHUTh XapakTep
MOTOPHOTO KOHTPOJISL.

AMepHKaHCKHE KOJUIETH MPHIILUTA K BBIBO-
Iy, 9TO MHOTOJIETHUH OMBIT TPEHUPOBOK BEJIET
K TOMY, 9TO yHPaXHEHUS HA HECTAOMIBHBIX
MOBEPXHOCTSAX MOTYT WrpaTh BaXKHYIO POJb
KAaK 4acTh MEPUOJUZUPOBAHHON MPOrpaMMBbl
TPEHHPOBOK JIJIsl aTJeTOB, KaK 4acTh peadu-
JUTAIMOHHOHN MTPOTpaMMBbI TPEHHUPOBOK TOCIIE
TpaBM, WIN KaK HHTEPECHBIN U HOBBIM CIIOCO0
TPEHUPOBOK I OOBIYHOTO HACEJICHUS B Kaue-
CTBE JIy4YIlleH aKTUBAIlMOHHOUW PabOThI MBIIIIII,
KOTOpasi UMEET CBOU MIPEUMYLICCTBA.

B mnHacrosmiee BpeMs TPEHUPOBKHA C He-
CTAOWJIBHBIMU TTOBEPXHOCTSAMH (TaKHUMH Kak
BOSU, TerraCORE) akTHBHO HCIIONB3YIOTCS
KaK JIOMOJIHCHHWE K YMPaXHECHUSIM Ha yCTOMU-
YUBOM IIOBEPXHOCTH, [UIsl OZHOBPEMEHHOM
TPECHUPOBKU HECKOJIBKUX TPYII MBI U MO-
BBINICHUSI MBINIEUHOW akTuBanuu. OHAKO,
HECMOTpSI Ha OOJNBIIYIO TOMYISIPHOCTh BO-
BJICUCHHUS (PYHKIIMOHATEHOTO MHHH-000pYHO-
BaHUS B TPCHUPOBOUHBIA TIpOIECC, B (hU3M-
YECKOM KyIBTYpEe M CIOPTE CTABUTCS BOMPOC
o ero 3¢dexruBHOCTH. Jl0 CHX TIOP MPOXOIAT
nebaThl TI0 TTOBOY TOTO, CYIIECTBYET JIU pa3-
HUIA B MBIIIIEYHON aKTHBAINN MEXTY YTIPakK-
HEHUSMH Ha HECTAOWIBHBIX ITOBEPXHOCTSIX
M0 CPAaBHEHUIO C TPAIUIUOHHBIMH yIIPa’KHE-
HUSIMU, UCTIOJIb3YFOIIMMHU JIUIIIb BEC COOCTBEH-
HOTO TeJa.

[Ipenmonaraercs, 4To HeCTaOMIBHBIN Tpe-
HUHT J]aeT aHAJIOTWYHBIE WU Jaxe Ooree Cy-
[IECTBEHHBIE YIYYIICHHUS] TPOU3BOIUTEIHHO-
CTH, TI0 CPAaBHEHUIO CO CTAOMIILHBIM (Ha MOTY),
MOTOMY UTO JIAHHBI METOA TPEHUPOBKHU
MpeIbsIBIsIeT OoJiee BBICOKUE TPEOOBAHUS
K HEpBHO-MBIIIIEYHOU crcTeMe (TO €CTh BO Bpe-
M TPEHUPOBKH HEOOXOMMa JOTTOTHUTEIhHAS
CyCTaBHas ¥ TIOCTypaJIbHAs CTA0HUIHHOCTD ).

Ha ceroppsmuuii 7eHb HEJIOCTATOYHO Ha-
YUHBIX JAHHBIX O MBIIIEYHON aKTUBHOCTH, U3-
MEPEHHOM OJJTHOBPEMEHHO 10 HECKOJIBKUM pa3-
JUYHBIM THIIaM ynpaxHeHuid. [loaTomy meibio
JAHHOTO WCCIIEOBaHMs OBLIO OIPEIENNTh,
YBEJIMYUBACT JIM TAHHBIA TUTl TPEHUHTA aKTH-
BaIIMIO MBIIIII] [T0 CPABHEHUIO C AHAIOTTUHBIMHU
YIPKHEHUSIMH, BBHITIOTHSEMBIMU Ha YCTOMUHU-
Bol nmoBepxHocTu. O4eBHIHA HEOOXOAMMOCTh
MIPOBEJICHHUS HCCIECOBAHUN 10 A(PPEKTUBHO-
CTH JTaHHOTO METO/a, U TOTO, YTOOBI NaTh
TpeHepaM-peadbuINTONIOTaM, CIIOPTHBHBIM
TpEHEpaM U TpeHepaM 1o (PUTHECY PEeKOMEH-
JIAIMK U YITYYIIUTh Ka9€CTBO UX PaOOTHI.

Ilens umccrnemoBaHUsl COCTOMT B CpaBHE-
HUU MBIIIEYHON aKTUBALMK MPH BBINOJIHEHUU
YOpa)KHEHUH Ha CTAOWIBHBIX M HeCTaOWIIb-
HBIX MIOBEPXHOCTSX.

MarepuaJjibl 4 METOAbI UCCJIEOBAHUS

bruto mpoBeneHO uWccienoBaHUe, B XOIE
KOTOPOTO HCIIONB30BAINCH CJEAYIOIUEe Me-
TOJBI: aHANU3 JIUTEPaTypbl, TECTHUPOBAHUE,
TMeIATOrMYECKUN IKCIIEPUMEHT, METO/IbI Mare-
MaTHKO-CTaTHCTUYECKOH 00paboTku. B ucce-
JIOBaHWW TPUHUMAIIN y4yacThe 25 B3pOCIBIX
3MOpOBEIX Jroneit (14 >xeHmuH 1 11 My»X4nH)
B Bo3pacTe oT 33 10 45 1eT ¢ IpUMEepHO ONIU-
HAaKOBOM KoMIulekuuen tena. MccnenoBaHue
NPOXOIUIIO C TOMOIIBIO BIEKTpOMHUOrpada
JIByMsI CIIOCOOaMHU:

1) ¢ TOMOIIBIO HAKOKHBIX 3JIEKTPOJIOB.

2) CTUMYIISAIIHOHHAS IEKTpOMUOTpadus —
[IPH UCKYCCTBEHHOM CTUMYJISILIUYA HEPBHO-MbI-
IIEYHOTOo armapara.

Bropoli moaxon mMo3BOJISIET HMCCIENOBaTh
HEPBHO-MBIIICYHYIO Iepeiady, peIeKTOpHYO
JIeSITENIbHOCTh, OIPENIEIUTh CKOPOCTh TIPO-
BEICHUST BO30YXKIEHHUS 1O MbImIe. Kakmbrit
M3 UCIIBITYEMBIX UMeI 16 MmpeaBapuTenbHO 3a-
KPEIUICHHBIX OCCIPOBOHBIX MOBEPXHOCTHBIX
OMI -351eKTpOIOB, PACIOIOKEHHBIX Ha JBYX
CTOpOHaX: OOMNBINON rpyaHON MbIbl (PM),
cpemHeit mensroBumHOW MbImIEl (MD), me-
pemHei 3youaToid MBITIITBI (SA), KOCHIX MBIIIIIT
skuBota (OB), mpsiMoit MbIms! xuBoTa (RA),
OounpIIol sroaruyHoN MbIIIEl (GM), MBIIIII-
pasrubareneit mo3BoHounuka (ES) u cpenneit
TparnenueBuaHoH / pOMOOBUIHON  MBIIIIIBI
(MT). Kaxxgomy ydYacTHHKY OKCIEpUMEHTa
OBIIO TIPEMJIOKEHO OCYIIECTBHUTH 4 CIEMyIO-
HIMX YIPAKHEHUS B 5 TIOBTOPCHUSX: «SITOAMY-
HBII MOCTY, KIUTAHKa», KOTKUMAHUSD», KIIPUCE-
naHus». MbllleyHasi akTUBAIUS OICHUBAJIACH
B YIIOMSIHYTBIX BBIIIE YIPXHEHHUSIX CHadaja
Ha IT0JTy, 2 TOTOM Ha HeCTaOMIIBHOM MTOBEPXHO-
ctu (BOSU). CpenHexBagpaTHIHOE 3HAYCHUE
(RMS) xaxm0ii CTOPOHBI IS KAXKTOH MBIIIIIIEI
YCPEIHSITN 1711 aHaJIN3a IaHHBIX.

UccnenoBanue OBbIJIO MPOBEICHO B arpe-
ne 2019 r. na 6a3ze ogHOro U3 huUTHEC-KIyOOB
B IEJISIX TIPOBEPKH MBIIIEYHON aKTUBAIIUH TTPU
BBITIOJTHEHNUU DPA3MYHBIX YIPaXHEHUH C HC-
MOJIb30BAHMEM JIByX METOIMUK: YIPaKHECHUH
Ha HECTAOMJIBHOW MOBEPXHOCTH (MBI UCIIOJIb-
3oBau nonychepy BOSU) u BeimonHeHuEM
YIpa)XHEHU! Ha I10Ty.

JBannarh MATH WCHBITYEMBIX PHHSIN
y4acTHe B OTOM HCCIEIOBAaHUH IIOCIE IPO-
YTCHHMS M MOAMMCAaHUS HH()OPMHUPOBAHHOIO
coracusi, oJJ0OpEeHHOro OT/AeIoM MuHHUCTep-
cTBa 3ApaBooxpaHeHusi CBepaiIoBCKOM 00-
nactu. Kputepuu BKIFOYCHHS JUIS y4acTHs
B MCCIIEZIOBAaHUH:

1) Bospact 18-35 rner;
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2) yMEHHE YWTaTh, T'OBOPUTH U IHCATh
Ha PyCCKOM $I3bIKE;

3) oTCyTCTBHE MCTOPUHM TPaBM IO3BOHOY-
HUKa, BEPXHUX WM HWKHAX KOHEYHOCTEH
WM OTNepanvii B TE€UYEHHE MPEABLAYIIHNX IIIe-
CTH MECSIIIEB;

4) n3mepeHre KoXKHOM CKITaJK KHUBOTA Me-
Hee 34 MM Uil [IPEAOTBPAILCHHS MMIIEAaHCa,
BIIMAIONIETO0 Ha cUMUThIBaHUE OMI™ MBI SKH-
BOTa. DTa Mepa CKIIAJKH KOKHM Oblila BRIOpaHa
MIPOU3BOJIEHO, YTOOBI TAPAHTHPOBATH, UTO CYyOb-
eKTBI IMEINHU coziepKaHue xupa Hxe 24 %.

HcnpiTyeMble  BBITOMHSIM  TTOOYEPETHO
8 ympaxHeHuil: 4 C KCHOJB30BAHUEM IIOJY-
chpeper BOSU u 3arem 4 5KBHBaJCHTHbIC
YIPaXHEHUS Ha TIOITY.

[locne momydeHUs THUCHMEHHOTO COTJIA-
cusi ObUIM TIPOBE/ICHBI aHTPONIOMETPHUYECKHUE
HM3MEpeHHs, TaKue KaK poCT, BEC M TOJIIMHA
KOKHOM CKJIQJKH >KUBOTA, C MOMOLIbIO CTaH-
JAPTHOMW TIKAJIbI Beca Tela W MITaHTeHIUPKY-
ns Lange (Beta Technology, Inc., Cambridge,
MD) cootBeTcTBeHHO. VCTIBITyeMBIC BBITION-
HSUTM BBIIICYTIOMSIHYTBIE YITPaXKHEHUS! B TPO-
M3BOJIBHOM TIOpPsiZIKE, YAEpXKHUBasi MO MATh ce-
KYH/]I TIOJIOKCHHUE TeJla B HUKHEH TOUKeE.

Curnan EMG peructpupoBaiu Ha NpoTs-
JKEHHH BCETO BBITIOJTHEHUS KaXKIIOTO YIIpak-
HEHUS Ui CpPaBHEHHWA AaKTHBAIMM MBIIII]
MOCPEICTBOM HOPMAaJIM30BAHHOTO CpeTHEKBa-
naparuaHoro 3HadeHus (RMS) mexny ynpaxk-
HenueMm Ha BOSU U aHaJOrMYHBIM yIpakHe-
Huem 6e3 BOSU.

Bo BpeMsi MmATHCEKYHIHOTO MBIIIEYHOTO
cokpamienus ganasie EMG cobupanm ¢ mo-
mompio EMG Works® (Delsys Inc., boctom,
Maccauycerc) ¢ HYacTOTON AUCKPETH3AIUU
2000 I'm u cdunsTpoBanu uepes3 Butterworth
2-110110cOBOH (hUIIBTP TIOPsAKA (YacTOTa cpe3a:
100—400 I'm, 160 ab/nex.). CurHAI OT KaXKI0H
MBIIIIIBI C KaYKI0W CTOPOHBI OBLT YCPETHEH IS
Npe/ICTaBICHHS TPYIIIBI MBI Ha JBYCTOPOH-
Helr ocHoBe. CpenHue TPU CEKYHIBI KaXKIoH
MATUCEKYHTHOU (Da3bl paccMaTpUBajIMCh IS
MBIIIEYHOTO H30METPUIECKOTO COKPAIIEHUS
(RIC). Ilopsimok BBHITIOTHEHHUS KOHTPOJBHBIX
YHpaXHEHUH OBUT PAaHJOMU3UPOBAH JIJIS Kak-
JIOTO YeJIoBeKa C MEePepbIBOM B OJHY MUHYTY
MEXY KOKIbIM YIPaKHEHHEM.

JanHple  ObUIM  IPOAHAIM3HPOBAHBI
¢ ucnoiszoBaHueM SPSS® Bepcuu 23 s
Windows® (IBM Corp: Armonk, NY). Mo-
BEpUTEIbHBIE WHTEPBAIBI U CTAHJAPTHBIE OT-
kionenust it RMS u RIC (%) Obutn mony-
YEHBI JUIS KaKJIOW TPYIIBI MBI, YYUTHIBaS,
YTO KOPPEJSIIMS MEXIY MEPEMEHHBIMHU IS
KaXA0T0 yrnpaxsHeHus Obuta Oombine 0,70,
MHOTO(AKTOPHBI JTUCTIEPCHOHHBIN —aHAJIH3
(MANOVA) nans KaXIoro ympaXKHEHHUS HC-
MOJI30BAJICS JUIsI CPABHEHUS PazIUUdi MEX-
Ny aKTUBAalWEH MBI MEXIY COCTOSHHUSIMHU

(c BOSU wu na nomny). [locnenyromuii ananus
JUTSL KXKIOH MBIIIIBI C UCTIOIB30BAHUEM KOP-
pexTHpoBOK BoH(MeppoHH BHIMONHSIICS, KOTa
MANOVA 0Obl1a CTaTUCTHYECKH 3HAYMMON
(p <0,05).

Pesyabrarsl ucciienoBaHus
H UX 00Cy:K/IeHue

IIpu cpaBHeHUHU BcexX yIpaXKHEHHUU aHa-
nuzarop MANOVA mnokaszan CTaTUCTUYECKHU
3HAYUMO OOJIBIIYI0 aKTHUBALMIO MBIMII (KaK
MUHHUMYM B OJTHOH TPYIITIE) BO BpeMsl yIpax-
HEHUsS Ha HECTAaOWIBHBIX ITOBEPXHOCTSX.
ITocne aHamu3a BcexX YNPaKHEHUH JaHHBII
aHAIM3aTOp BBISBHJ CTaTUCTHYECKH 3HA-
YUMOE YBEJIMYEHHE MBIIICYHOH aKTHBALUH
JUISL CIIEAYIOIIUX MBI BO BpPeMs YIIPax-
HeHus «mranka»: OB (p=0,021); «orxu-
manue»: PM (p =0,002), RA (p <0,0001),
OB (p=0,019), MT (p<0,0001) u ES
(p=0,006); MD (p=0,016), RA (p = 0,059)
u OB (p =0,027); u «saronuuusiii MocT»: RA
(p=10,013) u ES (p <0,0001).

IIpoBenenHoe wmccienOBaHWE — TOKasa-
JI0, 9TO YNpPaXHEHHWsS Ha HECTAaOWIBHBIX IIO-
BEPXHOCTSIX B OOJIBIIEH CTENEHH IMOBBIAIOT
MBIIICYHYIO aKTHBAIMIO BBIOPAHHBIX HAMH
MBIIII], B CPABHCHUU C YIPAXKHCHUSIMU Ha CTa-
OMJIBHBIX TOBEPXHOCTAX (Ha moiy). OnHako
JAHHBIA THUI TPEHUPOBOK ITOAXOIUT TOJBKO
3I0OPOBBIM U TOTOBBIM K 3TOMY JIFOIsM. Takoke
Hallle UCCIIeJIOBaHUE TTOKAa3aJI0, YTO HCIIOJIb-
30BaHUE AeKkTpoMuorpada B padbore TpeHepa
MOKET OBITh MOJIE3HBIM, HAIPUMEP, B TOMCKAX
CPaBHEHUS MBIIIEYHON aKTHBALUU TPHU BHIOO-
P€ Pa3IMYHBIX YITPaKHEHHH.

3aKkjIioueHue

Pesynprarel 3TOr0 HCCIEN0BaHMs yKa3bIBa-
IOT Ha TO, YTO MCIOJNH30BaHNE HECTAOMIBHOMN
rwiatrgopmbel BOSU yBenuuuT akTHBaLUIO He-
CKOJIBKUX TPYIII MBIIII 110 CPAaBHEHMIO C aHa-
JIOTUYHBIMH yNPAKHEHUSIMH, BBITOIHIEMBIMU
Ha yCTOMYMBOU MOBEPXHOCTHU.

«IIpucenanusi»y  OBLIO  €AMHCTBEHHBIM
yOpaXHEeHHEM, KOTOpOe MPOAEMOHCTPHPOBA-
JIO CTaTUCTUYECKH 3HAYUMOE yBEJIMYCHHE aK-
THUBAIlMM MBIIII] TTOYTH JUISL BCEX MPOTECTUPO-
BAaHHBIX TPy MBIIIILI.

Hecmotpss Ha TO, 4TO OBUIO MPOBEIEHO
MHOXECTBO HCCIIEOBAaHUM MO M3yYEHUIO aK-
TUBHOCTH OMI' BBIOpaHHBIX MBI BO Bpe-
Msl Pa3INYHBIX YHPaKHEHUH, BBITOJHAEMBIX
Ha HEYCTOMYMBBIX MOBEPXHOCTSIX, B HEMHO-
TUX HCCIIEJOBAaHUSAX H3ydasach OTHOCHUTEINb-
Has pasHHUIA AHAJOTMYHBIX YNpaKHEHUH,
BBITIONIHAEMBIX C HCIOJIB30BAHMEM HeCTa-
OmnpHBIX TOBepXHOCTe. Kpome Toro, B Ha-
CTOsIIIIee BPEeMs HET JOCTYITHOW JINTepaTyphl,
B KOTOPOHl OJHOBPEMEHHO pPacCcMaTpUBAIOTCS
NEepBUYHAS, BTOPUYHAS U CTAOMIU3UPYIOLIast
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MYCKyJIaTypa B TAKOM HIMPOKOM CIIEKTPE KOM-
OMHALMK MBI U YOpaXHEHHH. Pe3ynbrarhl
ATOTO HWCCIIEOBAHUS COTTIACYIOTCSI C PE3YIlb-
TaraMH, HalaeHHbIMH B Anderson et al., rae
OTMEUAJIOCh yBEJIMUYEHHUE aKTHBHOCTH OMI
MYCKYJIaTypbl CTa0WIM3alud BO BpeMsi (u-
3MYECKUX HArpy30K NpU CHIKCHUU CTaOWIIb-
Hoctu. Kpome toro, 310 HccieqoBaHue HaBo-
JUT Ha TIPEATIONIOKEHHUE, YTO UCIIOIh30BaHUE
BOSU wensier ctpykrypy padotsl merm. Ta-
KM 00pa3zoM, TPeCTaBIIACTCS, YTO MBIIIIIBI
KOHEUHOCTEH JOJIZKHBI OLITH AKTUBHUPOBAHbI
B OousiblIel CTENeHH, YTOObI MPEIOTBPATUThH
HEHY)XHbIC TOPU3OHTAIILHBIC U JTUArOHAIbHbBIC
nerkeHus. Kpome toro, myckynarype TpeOy-
€TCs IOTIONIHUTENbHAs aKTUBHAs paboTa, 4To-
OBl TTOMOYBL CTAOWJIM3MPOBATH JBIDKYIITHIACS
CyCTaB, B IOIOJHCHUE K BBINIOJHCHUIO JKCJIa-
€MOI'0 IBH)XCHH .

Pesynbrarel 3TOrO MCClenoBaHUS IMOKa3a-
JM yBEITUYCHUE MBIIIEUHOW aKTHBAIlUU BEpX-
HUX KOHEYHOCTEH M OCHOBHBIX MBIIII] TPH
BBITIOJTHEHUU YTIPaKHEHUH C HCIOJIB30BAHU-
em tpenaxkepa BOSU. Taxxe crnemyer orme-
TUTH, YTO YBCJINYCHUC MBIIICYHOMN aKTHUBallUH
BO BpeMsl JIaHHBIX YNPAXHEHUH OBLIO Xapak-
TEPHO IS KaKIOTO KOHKPETHOTO YIpakKHe-

HUS, BHE 3aBHUCHMOCTH OT IIOJIOKEHHUS M Ha-
TPy3KH Ha TPEHaXeD.
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