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Comcxkuu H. B.

BUOMEXAHWYECKASI KOHCTPYKTUBHAA S®PEKTUBHOCTD
TPAOVIIVIOHHBIX CPEACTB CMJIOBOV TPEHMPOBKU

Cmamwvs noceswena axmyaibHOU meme, C883aHHOU C CO30aHueM HOBOU MEeXHON0UU
63AUMOOCUCMBUsL YEeNOBEKA C MPEHANCEPHBIMU. CPEOCMBAMU NPU PA3CUMUL CUTOGBIX KAYECMS,
BAJICHBIX KAK OISl CNOPMUGHBIX OOCHUICEHULL, MAK U 8 N06CeOHesHOU dicushu. Lenv uccnedosanus —
VCMAHOGIEHUE — KUHEMAMUYEeCKUX U OUHAMUYECKUX ocobenHocmeli pabomsl  CYCMAGHbLIX
COUNEHEeHULl NPU 83aUMOOCIICMEUU MPEHUPVIOUE20CsL CO CMAYUOHAPHLIMU MPEHANCEPAMU 8 X00e
BbINOIHEHUST CUTLOBbIX YNPAJCHeHUlL. B Kauecmee 0CHOBHO20 Memooa UCC1ed08anUss UCNONb3068AH
OPUSUHATLHBIL CNOCOO OnpedeNieHUs U YUCIEHHO20 NPeOCmasieHus. NO3bl Yel08eKd, OCHOBAHHbIU
HA YCMAHOBIEHUU 3AKOHOMEPHOCMEN USMEHEHUsL CYCMABHBIX Y208 C YUemOM 6CeX AHAMOMUYECKU
BO3MOJICHLIX cmenenetl  c80000bl - COUIEHEHUll ONOPHO-08U2AMeNbHO20 annapama. B xooe
uccnedoganuss ObLIU NPOAHANUIUPOBAHBI  MPEHUPOBOYHbBIE YNPUANICHEHUS C UCNONb306AHUEM
MURUYHBIX COBPEMEHHBIX . CULOBbIX MPEHANCEPO8, UCHOb3YIOWUX Ol CO30AHUSL  HASPY3KU
2pasumayuonible, ynpyeue u OUuCCUunamueHvle Cuibl. B pesynomame ucciedosanusi nokasamo, 4mo
OCHOBHOU  NpoOIeMOl  NPUMEHEHUs. CMAYUOHAPHLIX —MPEHUPOBOUHBIX — CUCMEM  SGTIAEemcs
omcymemeue 8O3MONCHOCMU  CO30AHUSL HAZPY3KU OOHOBPEMEHHO OJisl HECKONbKUX CmeneHel
€80000bI  CYCMABHBIX  OBUICEHUL, XAPAKMEPHLIX 0I5l  €CMECMBEHHbIX NPOCMPAHCINBEHHbIX
ogudicenull-—uenogexa. Jlpyeue npoOniemvl C8A3aHbI € JHCECMKOU NPeOOnpeoesieHHOCHbIO
MPAeKmMOPUll 36€Hbe8 Uel06eKd, CHUNCAoWel mpebo8anus K KOOPOUHAYUU MbIUEYHBIX YCUTUL, C
HAAU4UemM HeKOHMpOIUPYEeMbIX UHEPYUOHHBIX CULOBbIX 000ABOK, 803ZHUKAIOWUX NPU YCKOPEHHOM
OBUMNICEHUU 2DPY308, UCNONb3YeMbIX Ol CO30aHUsL HASPY3KU, U HeOOXOOUMOCHIbIO PACCeusanus
MEXAHUYECKOU IHEP2UU 68 XOO€ BbINOIHEHUSL YNPANCHEHU.

Ha  ocnosanuu  uccnedosanus — cpopmyiupogano  nepcnekmusHoe — HAnpasieHue
OanbHetue20 pa3eumus MpeHaANCePHbIX MEXHON02UL, CEI3AHHbIX C CULOBOU U 0300POBUMENbHOT
MPEHUPOBKOU, — CO30aHUe OUCCUNAMUBHBIX — MPEHANCEPO8, 0DeCneuusanwux Hacpy3Ky
OOHOBPEMEHHO HECKONbKUX CmeneHell c60000bl ONOPHO-08USAMENbHO20 ANNapama 4eioeeka npu
MUHUMATILHOU UHEPYUOHHOCMU C BO3MONCHOCIBIO 3PDEKMUBHO20 PACCEUBAHUS IHEPLUU.

Knroueevie cnoesa: cunogoe ynpasicHenue, mpenasicep, CmeneHu C60600b1, UHepniHocnmo,
OHep2Usl.

IMocranoBka npodsaemsbl. Llens m0060ro ABUraTeNbHOTO IEHCTBHS MOXKET OBITH MpEACTAaBICHA B BHIE
COBOKYIIHOCTH IIPOTpaMM Tpex TUMOB [1]. DTo mporpaMMbl MecTa, OpUEHTAllMH U 10361 IlepBEIe 1BE comepxar
IeTIb IBUTATEIbHOTO JICHCTBHS, a TPEThs B OOJIBILCH MEpe paccMaTpUBAETCs KaK CPECTBO €€ TOCTIKCHUS, XOTS
B HEKOTOPBIX CIIy4yasX OIpEACICHHbIE HM3MEHEHUsI I103bl CaMM IpPEACTAaBISIOT CcO0OHM OCHOBHYIO 3ajgady
¢usmueckoro ympaxHeHus. VIMEHHO mocieqHuil (akTop SBJISETCS METOANYECKONH OCHOBOM HCIIONB30BaHMS
CHJIOBBIX TPEHAXKEPOB M TPEHUPOBOUYHBIX YCTPOHCTB CaMOTO PA3IUYHOTO THIIA.
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31ech BO TJaBy yIia CTaBUTCSI OPTraHM3alys JO3UPOBAHHOTO 3aTPYIHEHHS N3MEHEHHH CYCTaBHBIX YIJIOB
U, COOTBETCTBEHHO, MO3bl 3aHUMAIOLIETOCS MPU MPAKTUYECKOM COXPAHEHHM MPOCTPAHCTBEHHOTO IOJIOKEHHS
Tena Kak nenoro. Harpyska nmpu MCIoib30BaHUN CHIJIOBBIX TPEHAKEPOB 00ECTICUMBACTCS UCIIOJIB30BAHIEM CHII
pa3IUYHOI MPHUPOABL. DTO I'PaBUTALIMOHHOE COMPOTHBICHUE ITOJHUMAEMOTrO I'py3a, YIPYrocTh, a TAKIKE CHIIBI
BSI3KOT'O U CyXOT'O TPEHHS.

K HacrosimieMy MOMEHTY CYIIECTBYET OOJIBILIOE YHMCIIO ONMHCAHMH TPEHAXXEPHOH TPEHUPOBKH CHIIOBOTO
XapakTepa ¢ UCTIOJL30BaHUEM YCTPONCTB CTAIlMOHAPHOTO TUMA (CM. HampuMep, [2—9]), KoTopble, KaK MpaBuIio,
BKJIIOYAIOT B c€0sl KAUECTBEHHOE ONMCAHUE BBHIMOJHIEMBIX JBUIATENLHBIX JCHCTBUH, pUCYHKH, GoTorpaduu u
BUIEOTPAMMBI  ympaxHeHHH. IIpm 3TOM peKOMEHAyeMOe W3MEHEHHE II03bl 3aHHMAIOUIMXCA HOCHT
NpUOIM3UTENbHBI XapakTep NpH IIOJHOM OTCYTCTBUHM aHaiM3a OCOOCHHOCTEH KOOpJMHALMHM CTereHen
cBOOO/TBI, XapaKTEPHOM IS CIIOKHBIX MHOTOCYCTaBHBIX JBIKECHHH.

PeanpHble ympaBisionMe JABWKEHHS B CYCTaBaX, B OTJIMYHME OT HCHOJB3YEMBIX B TPaIUIMOHHOMN
TpEeHa)XEPHOI TPEHHPOBKE, UMEIOT CBOM OCOOCHHOCTH. B mepByro ouepenp, 3T0 AMHAMHYECKHHA PexuM paboThl —
MPEOJIOJICBAIONINH WM yCTyMaromuii. Bo-BTOphIX, YacToe HCIONb30BaHHE B HUX OJHOBPEMEHHO HECKOJIBKUX
cTeneHeil cBoOOIbI CYCTaBHOTO JBMXKEHUs. Hampumep, npyu BBIIOIHEHUH NpsiMOro yxaapa B Ookce. ITneueBoit
CyCTaB OJHOBPEMEHHO BBINOJHIET MABWKEHHE BCEX TPeX JOCTYNHBIX A HEro THUIOB (crubaresbHO-
pa3rubarenbHOro, pOTaluy U HUPKYMAYKINH). AHAJIOTHYHAsI CUTYallMsl HMEET MECTO IPU BBINOJIHEHUN yapoB
B TEHHHCE, TEXHWYECKHX NeicTBUil B OopbOe, yaapoB B ¢yTOONe M BO MHOTHX IPYTHX CHOPTHBHBIX WIH
JKM3HEHHBIX CUTYyalusX.

ITosToMy B peanpHbIX ciydasx i 3(QQEKTUBHOTO BBHIMOIHEHUS JABUTATEIBHBIX JACHCTBUH YacTo
HEOOXO/MMO OCBOMTH CJOXKHEHIee coueTaHHe JJEMEHTOB OCaHKH M YIPABISIOMIMX JABMKEHHH, KOTOpPOE
JocThraeTcs Onarojgapss KOOPIWHAIMM MBIIIEYHBIX YCWJIMM CTaTHYECKOTO M JAMHAMHYECKOTO Xapakrepa,
TMO3BOJISIIOIMX HCIIOJIB30BATh OJTHOBPEMEHHO BCE HEOOXOJMMBIE CTETIEHH CBOOOJIBI, OJTHH M3 KOTOPBIX JIOJDKHBI
OBITH OTPAHWYCHEL, a IPyTHE, HA000POT, PACKPEIIOICHEI.

B cBsi3u ¢ 3TUM HCClie10BaHNE XapaKTEePHBIX W3MEHEHHUH MO3bI IPH BHITOJIHEHUH YIIPAXKHEHUH CHIOBOTO
XapakxTepa, OI[EHKA MX COOTBETCTBHS PEATbHBIM ABHKEHHSIM, UMEIOIINM MECTO B CIIOPTHBHBIX U IIOBCETHEBHBIX
JBIDKEHUSIX, C LIEJbI0 MOUCKA PE3EPBOB COBEPIIEHCTBOBAHMS COOTBETCTBYIOLIMX TPEHAXKEPHBIX TEXHOJIOTUM
MIPENICTaBIISICTCS BEChMa aKTyalbHOHN MPOOJIEMOIA.

Lean padorsl. Hacrosmas pabora mocesimieHa MCCIEIOBAHUIO 3aKOHOMEPHOCTEH HM3MEHEHHs O3Bl U
OCOOCHHOCTSIM OpPraHW3allil TPEHHPOBOYHOTO COMPOTHBICHUS TPH HCIOJIB30BAHUH MEXaHWYECKUX CHII
Ppa3IMYHOMN MPHUPOJIBI B TPAJUIIMOHHBIX CHIIOBBIX TPEHAXKEPaX.

3agauu padoThl

1. Onpenenuts 3aKOHOMEPHOCTH U3MEHEHHS TI03bI YEJI0BEKa B XOZI€ BHIMOJHEHUS CHIIOBBIX YIIPaKHEHUH
C HCIIOJI30BAHNEM TPAIUIIOHHBIX TPEHAKEPHBIX YCTPOMCTB.

2. YCTaHOBHUTh HalM4YMe CHCTEMHBIX MPOOJIEM CHIIOBOM TPEHHUPOBKH C HCIIOIb30BaHUEM COBPEMEHHBIX
TEXHUYECKUX CPEIICTB.

3. O6ocHOBaTh NEPCIEKTHBHBIC HAPABJICHUS! COBEPIICHCTBOBAHMS TPEHAXKEPHBIX TEXHOJIOTHH CHIIOBOM
TPEHUPOBKHU.

H3nokeHne OCHOBHOIO MaTepHaja HcciaeqoBaHMsi. B XoJae NPOBEIEHHOrO aHalM3a CHIIOBBIX
yOpakHEHHH HaMH ObUIa HCITONB30BaHa 15-3BeHHAs MOENH TEa YelO0BeKa, KOHCTPYKTUBHO IOMyCKAaromas 10
Tpex cTemeHeil cBoOONMbI B KakaoM cycraBe (mapuupe). dopmanusaiivs NaHHBIX O 03¢ M €€ HM3MEHCHHU
OCYILECTBIISUIACH C UCIIONb30BaHMEM MaTpudHOH (opmer [1; 10] ¢ ykasanmem yrioB Jitnepa, 0Opa3oBaHHBIX
cUcTeMaMH KOOpAMHAT COWICHEHHBIX B CyCTaBe 3BEHbEB Tella. B Xxone aHanmM3a paccMaTpUBAIUCh MaTPUIIH,
OIKCBIBAIOIINE MEPEMEHHYIO 1103y, XapaKTepHbIE JUIS CePEIUHbI (II0 BPEMEHH) BBINOJHEHUS YIPAXKHEHUS, JUIS
KOTOPOH XapaKTEePHO OJIM3KOe K pABHOMEPHOMY M3MEHEHUE CYyCTaBHBIX YTJIOB.

B Xonme cuioOBOW TPEHHMPOBKHM INPHUMEHSIOTCS Pa3HOOOpa3HBIE CPEJICTBA, B KOHCTPYKIMH KOTOPBIX
UCTIONB3YIOTCS MEXaHNYECKHUE CHIIBI pa3nudHON pupozsl. Hanbomee pacipocTpaHeHbI yCTPONUCTBA, CO3AIOIIHIE
TPEHUPOBOYHOE CONPOTUBIIEHUE HA OCHOBE NPEOAOJICHHUS CHJI TSDKECTH, YIPYTOCTH, TPEHUS BA3KOCTH, a TaKxkKe
CBOOO/IHBIE BECa, UCTIONB3YIOMINE OJHOBPEMEHHO CHIIBI TSDKECTH M MHEPUIUH. B kKauecTBe THNMYHBIX YCTPOICTB
JUISL ¥iCCTIeI0BaHMsI ObUTH BHIOpAHBI KOMIUIEKC CTAlMOHAPHBIX CHJIOBBIX TPEHAXKEPOB, UCHOJIB3YIOMINX MPEOI0JICHIE
CHJIBI TSDKECTH, BEJIOTPEHAXEP, SIBISIOMNICA XapaKTepHBIM MPUMEPOM HCCUIIATHBHBIX YCTPOMCTB, a TaKXKe
THUIIMYHOE CHIIOBOE YCTPOMCTBO ISl TPEHUPOBKH MBIIIL OPIOLTHOTO Tpecca Ha OCHOBE YIPYTUX 3JIEMEHTOB.

HccnenoBanue ObUIO MPOBEAEHO JUIA CUIIOBBIX YIPaKHEHHUH, KOTOPBIE OMHCHIBAINCH C HCIOIb30BAHUEM
ONMMCAaHHOM BBIIIE MOJETM ¥ BBHIIOJHSAJINCH B COOTBETCTBUM C METOJAMYECKUMH PEKOMEHIAUSIMU
npousBoguTenei [11].

Ha pucynke 1 nokazano ymnpaxseHue Ha TpeHaxepe, DSL 204 Biceps Curl n mpuBenena maTpuuHas
3aIiCh M3MEHEHUsSI 03Bl NPH €r0 BBHINOJHEHHH. AHAIW3 M3MEHEHUS M03bl 3aHMMAIOIIEroCsl MOKa3bIBAET, UTO
M3MEHEHHSI TPOUCXOAT NPAKTHYECKHM TOJBKO B JIOKTEBBIX cycTaBax (IOAYEPKHYTHIC SMEHKH MaTpHUIbI).
OcraspHBIE CyCTaBbl HAXOAATCS B PEKHME O00OECHEUCHUSI OCAaHKH. JIBIJKCHHMS B JIOKTEBBIX CyCTaBax CBS3aHO C
WCIIOJIb30BAaHUEM OJIHOW CTETEHH CBOOOBI, OTHOCAIIEHCS K CrHOaTenbHO-pa3rudaTreibHOMy THITY CYCTaBHOTO
nsrkenus [1]. O6pamaer Ha ce0s BHUMaHHE OTCYTCTBHE HEOOXOANMOCTH CHIIOBOTO OOECIICUCHHSI COXPAHCHHUS
IUIOCKOCTH JBIKCHHMA B HU3MeHs{eMoM cycTaBe. OHO pocTuraercss Oiaromaps >KECTKOMY €€ BBIICIICHHIO
KOHCTPYKLIMEH TPeHaXKepa.
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Puc. 1. BeimotHeHMe ynpa>kHeHMs1 Ha TpeHaxkepe DSL 204 Biceps Curl

AHanu3 U3MEHEHHUS 11035l 3aHIMAIOIIEroCs Ha TpeHaXKepe, PUBEICHHOM Ha PUCYHKE 2, TOKA3bIBAET, YTO
Harpy)xacMble IBIDKCHHS HPOUCXOMAT B IUICUEBBIX, JIOKTEBBIX CYCTaBaxX, a TAKKe B IIOSCHHYHOM OTZeEIe
TIO3BOHOYHHKA (CM. BBIICIICHHbIEC IOJYCPKUBAHIEM SYCHKH Marpuubl). [Ipd 3TOM B AHHAMHYECKOM peXHUME
3aJeliCTBOBaHA TOJBKO OJHA CTENCHb CBOOOJBI, COOTBETCTBYIOUIAs CTHOATENbHO-Pa3rHOATENILHOMY THITY
CycTaBHOTO JIBKeHUsA. OcTalbHBIE CYCTaBHI paboTalOT B peKUMe 00eCIICUeHUS OCAHKH.
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Puc. 2. BeinostHeHMe ynpa>kHeHus Ha TpeHakepe DSL 304 Lat Pulldown
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TpenupoBka ¢ wucnonb3oBaHueM TpeHaxkepa Prone Leg Curl DSL0606 (pucyHok 3) xapaktepHa
3¢ (exTHBHON NWHAMHYECKON HArpy3KOH IS MBI, 00eCTICYNBAIOMINX JBIDKCHUS B KOJICHHOM cycTaBe. [Ipu
9TOM, Kak ¥ B PACCMOTPEHHBIX paHee CIy4asx, Harpy3Koi 00ecredyeHO JIBH)KEHHE, COOTBETCTBYIOIIEE OHOM
CTENIEHH CBOOOXBI, OTHOCSIIEECS K CrudarenbHO-pasrudaTeib-HOMY THIY (BBIAEIEHO B MaTpHIE
MOJYEPKUBAHUEM).

1] 180 L1} 1] A5 o0t 0 o0
1] 180 0 1] A5 o0t o 1]
Dijl= L] o 0 L] wij2= |0 100 0 o
0 o o 0 o 100 1] o
0 o o 0Jy 1] (1] 0 o 2
0 0 0 i)
0 0 0 0
bij3= 0 0 0 0
0 L] 0 1] 3
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Puc. 3. BelnmostHeHMe yrpa>kHeHUsT Ha TpeHakepe Prone Leg Curl DSL0606

VYnupaxHeHus, BHIONHsAeMBle Ha TpeHaxepe Leg Press DSL0602 (pucynok 4), obecrednBaioT
JMHAMHYECKONH HAarpy3KOW CYCTaBbl HOT' (BBLACJICHBI B MATpHLE NMOAYEPKHBAHUEM). 3leCh HArpy)KaeTcs OmHa
CTENEeHb CBOOOJBI, OTHOCSMIAsCA K CrUOaTENbHO-pa3ruOaTeNbHOMY THITy CYCTaBHOTO ABHMXeHUs. OcTalbHbIe
CyCTaBBI pabOTAIOT B PEXKUME OOCCIICUCHHUS OCAHKH.

o 1D 0 0 11090t 1109k —30t L]
o 18D 0 0 o 11090t 1109t —30t LH]
oij1={ 180 0 0 0 ®ij2=| o 100 0 0
1BO 1] 1] 1] 1] 100 0 0
) L] 0 0 1 0 1) 1) 1] 2
0 0 0 0
0 0 (1] (1]
Dij3= —45 0 (1] (1]
45 0 0 0 3
0 0 0 0

Puc. 4. BeinnosiHeHMe yIIpa’kHeHMA Ha TpeHakepe Leg Press DSL0602
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VYnpakHeHus, BbINONHseMble Ha TpeHaxepe Rotary Torso DSLO0315 (pucynok 5), obecneunBaroT
JMHAMHMYECKOW Harpy3KOW CyCTaBbl MO3BOHOYHOIO cToJI0a (BBIJIENEHBI B MaTpHle MOAYEPKHUBAHUEM). 311€Ch
Harpy’kaercst OJlHa CTENeHb CBOOOIbI, OTHOCAIIANCS K POTAMIOHHOMY THIY CYyCTaBHOTO JBIKeHUs. OcTanbHble
CycTaBbl pabOTaIOT B PeXUME 00eCIedeH s OCAHKH.
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Puc. 5. Beimonnenne ynpa’kHeHns Ha TpeHa)kepe Rotary Torso
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Puc. 6. BeimosiHeHMe yIIpa>kHeHMs Ha TpeHaxxepe Abdominal DSL0714
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TpenupoBka ¢ ucrosib3oBaHHeM TpeHaxkepa Abdominal DSLO714 (pucyHok 6) Takke obOecreduBaet
JMHAMHYECKOW HArpy3KOH CyCcTaBBl IIO3BOHOYHOTO CTOJIOA (BBIACNICHBI MOTYEPKUBaHIEM ). 31eCh 3a/IeiiCTBOBaHA
OJlHa CTeleHb CBOOOJBI, OTHOCAINASACS K CrHOaTeNbHO-pa3rnOaTeNTbHOMY THITY CYCTaBHOTO JIBHIKCHUSL.
OcrayibHBIe CYCTaBHI Pa0OTAIOT B PeXKUME 00eCIIeueHHs] OCaHKH.

PaccMoTpeHHbIe TpeHaXKEPHBIE CHCTEMBI OCHOBAHBI Ha MCIIOJB30BaHUHU MPEOJIOJICHUS] TPABUTALIMOHHBIX
cui1. B TO e Bpems BBIMOJHEHHE TPEHUPOBOYHBIX YNPAXKHEHUI BKIIOYAET B ceOs Pa3srOH U TOPMOKCHHE
MOJHUMAEMbIX IPY30B, YTO MPUBOJIHUT K 00Opa30BaHHUI0 HHEPLUOHHBIX J00ABOK, KOTOPBIC 3aBUCST OT YCKOPCHHUIA,
obecrieunBaeMbIX JABHKCHUSIMHU 3BEHbEB Tella. ECIM paccMaTpUBaTh TOJBKO MOCTYIATEIbHOE JBHKEHHE IPy3a,
TO WHEPIIMOHHAs CHJIa OIpEACNseTCs MPOU3BEICHUEM ero MacChl Ha yCKOpeHue. B 3aBHCHMOCTH OT Temiia
BBITTOJTHEHHS YIPaXXHEHUS JO0OABOUHAS CHJIA MOXKET COCTaBIATh, cornacHo [12; 13], 6omee 100 % oT BemIUHBI
cuibl TspKecTH. MHepunoHHas 100aBKa MMeeT MepeMeHHbIM XapakTep M BOMPOCHI ee ydera MpH J03UPOBAHUH
HArPY3KHd HA JAHHBIH MOMEHT HAaxXONATCS B CTaAMU pa3paboTKu. [103TOMY HMHEpPIHMOHHOCTH MOXHO CUHTATh
OJIHOW W3 OTPHIATEIBHBIX CTOPOH HCIOJIB30BAHUS CTALMOHAPHBIX TPEHAXXEPHBIX CHCTEM H CTaBUTh 3a/1a4y
CHH)KEHUSI HEKOHTPOJIUPYEMbIX BO3IEHCTBHUIA TAKOTO THIMIA.

Eciu paccmarpuBath J00ABOYHBIM MOMEHT CHJIBl HHEpPIMH OTHOCHTENBHO CYCTaBOB Teja
TPEHHUPYIOIIET0Cs], CBI3aHHbII TOJIBKO C YCKOPEHHBIM JBHXEHUEM IPY3a, TO KaX/Iblii CycTaB OyIET UCTIBITHIBATD
MHEPLMOHHOE CHIJIOBOE BO3/CHCTBUE, BEIMYMHA KOTOPOTO 3aBHCHT OT IUIeYa JAHHOW CHIIBI OTHOCHTEIBHO
cycraBa. B marpu4HOM BH/€ BENIWYMHBI MOMEHTOB WHEPLMOHHON CHJIBI Ui Cru0arelibHO-pa3rudaTeibHOTO
THUIa CYCTaBHBIX JIBUKEHHI MOTYT OBITh MPEACTABICHBI CIIEAYIOLIMM 00pa3oM:

Mmu”= madl“ (41)
i i

rJie m — Macca rpy3a; a@ — ero yCKOpeHHe; dj; — MaTpHIa IIeY CUJIbI HHEPIIMOHHOIO COPOTUBRIEHHS IPy3a [l
Ka)kK/I0r0 cycTaBa (i — HoMep OMOKHMHEMAaTH4EeCKOM 1IeMH, j — HOMEp CyCTaBa).

Bo3snelicTBue MHEPLUUMOHHOMN CUIIBL IIPU JAHHOM YPOBHE Pa3BUTHSI TPEHAKEPHBIX TEXHOJOTUH SBISETCS
HEKOHTPOJINPYEMBIM, U €€ CHUIKEHHE SIBISAETCS BAXKHOM 3a7aueil B X0/I€ COBEPIIEHCTBOBAHUS CHIIOBBIX
TpeHaxepoB. OHO MOXKET OBITH JOCTUTHYTO CYIIECTBEHHBIM YMEHBIICHHEM MacChl IEPEMEIAEMBIX TPY30B 1
JleTajiell TpeHaXepoB.

Jpyras mpoOiieMa HCIOIb30BaHHS CTAMOHAPHBIX TPEHAXKEPOB — 3TO HEOOXOIUMOCTh PACCEMBAHUS
sHepruu. Tak, mpu moabeMe Tpy3a Wi jAedOopMalu YHOPyroro 3JeMEHTa YBEIMYMBACTCS IOTEHIMAIbHAs
9HEprusl, KOTopast JOJDKHA ObITh YCTpaHEHa K MOMEHTY BBHIIIOJIHEHHS MOBTOPHOTO ABMXEHHs. B OoybIInHCTBE
CYLLECTBYIOIIUX CTAalMOHAPHBIX TPEHAXXEPOB OHA PpAaCCEUBAETCS 4Yepe3 OIOPHO-IBUraTENIbHBIM amnmapar
TPEHHUPYIOIIET0Cs MJIH MOTJIOMIAETCsl KOHCTPYKIMEH, YTO MPUBOJMT K OBICTPOMY BBIXOJY YCTPOHCTBA U3 CTPOSI.

B cymecTBeHHON CTENEHHM CHW)KEHHE HMHEPLUUOHHOCTH  JIOCTUTAETCS  HCIOJB30BAHUEM  CHII
HETPaBUTAILIMOHHOTO XapaKTepa, HAIpUMEp, CHJIbI YIIPYTOCTH MM JUCCHUIIATHBHBIX cWiI. OZHUM W3 NPHMEPOB
WCTIONB30BaHMS CHJIBI YHNPYTOCTH SIBISAETCS YCTPOWCTBO JUIS TPEHHWPOBKH MBIIII OPIOIIHOTO IIpecca,
MIPUBEACHHOE HAa PUCYHKE 7.

o 180 o o ] 45 45 0
o 180 o o 0 45 45 0
180 0 0 0
" o 50 0 0
®ijl= Dij2=
D 0 D 0/ 1 90t 20 10 0 J2
0 0 0 0
0 0 0 0
®ij3= 0 0 0 0
0 0 0 0 3
0 0 0 0

Puc. 7. BelmostHeHMe yrpa>kHeHMsI Ha TpeHaKepe AB Rocket!

! Ycnonp3sosana dororpadus tpenaxepa c caiira http:/sport78.ru/product/trenazher-dlja-pressa-i-myshc-spiny-ab-rocket/.
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B oTHOmIEHMM AMCCUMATUBHBIX CHJI XapaKTEPHBIM SBISETCA HCIOJIb30BaHHE CHJIBI TPEHHS BO MHOTHUX
TpCeHAXKEPaAX, MPUMCHIACMBIX HE TOJILKO B IPOUECCE pa3sBUTUA CUJIbI, HO U, TJIABHBIM o6pa30M, U1 TPEHUPOBKU
CepJIeUHO-COCYAUCTOM cucTemsl. Kak mpaBuiio, 3To pa3lIuyHOro poja BEJIOTPeHaXepsl (PUCYHOK 8), Harpy3ka B
KOTOPBIX 3aJa€TCs 4epe3 YINpaBJIECHHUE CUJION TpeHus, 3aTpyAHSIOLEH BpalleHue nepaneld. JluccunaTuBHbIE
TPEHAXKEPbl YacCTO MCIONB3YIOT CHIIBI BS3KOCTH, BO3HUKAIONIME IPU IE€PEKAYMBAHUM HKHJIKOCTH MEXKIY
IWJIMHAPAaMH, a TAKXKe TP BPALIEHHUH JIOTIACTEH BUHTA, HAXOIAIIETOCs B BO3AYIIHOM cpexe [14].

0 180 0 0 0t a0t 7 0
0 180 0 ] a0t -3 2ot O
- 180 0 0 0 - I o o
®ijl= | 1gp 0 0 0 Pi2=1 o a0 0 0
o o o 0 J1 0 o 0 o J2
0 0 0 0
0 0 0 o
oijs= | 0 0 0 0
0 0 0 0 2
0 0 0 0

Puc. 8. BelnostHeHMe ynpa>kKHeHMsI Ha BestoTpeHa)kepe Teambike 800

B TpeHaxepHBIX yCTpPOHCTBAxX, MCHOIB3YIONINX CHJIBI YIPYTOCTH M JUCCHUIIATHBHBIE CHJIBI, TPOUCXOIUT
3aMETHOE CHI)KEHHE WHEPIMOHHBIX CHJI, MOCKOIbKY IepeMellaeMble C YCKOPEHHEM MAacChl OKa3bIBAIOTCA
CyIIecTBEHHO MEeHpIMMHU. OJHAKO, KaK CIeIyeT U3 MOJyYSHHBIX MATPHII, ONUCHIBAIOIINX MO3Y, HATPy>XaeMble
CyCTaBHBIC JBIDKEHHS (KaK U paHee, BBIIEJICHBI MOTYEPKUBAHIEM) MOYYar0T Harpy3Ky TOJBKO JUI OJHOHM, Kak
NpaBWIO, Cru0aTesbHO-pa3ruOATEeIbHON CTENEeHH CBOOOIBI KaXKIOTO HCIIOJIb3YEMOr0 MpPHU  BBINOJHEHUH
YIPaKHEHHUSI CycTaBa. DTO CBHACTENBCTBYET 00 OTCYTCTBHMHM NPUHIUIHAIBHBIX OTIMYUHA TPEHAKEPOB TAKOTO
poJa OT YCTPOMCTB, HCIOJIB3YIOIIMX IPEOJONECHUE CHIBbl TSHKECTH B OTHOLIEHHM TPEHHPOBKH MBI,
00€eCIIeUYNBAIONINX 3JIEMEHTHl OCAHKH M YIIPABIAIOMINE ABMKEHHS, & TAKKE O BO3MOXXHOCTH OJHOBPEMEHHOTO
obecrieueHns1 Harpy3K0il HECKOJIBKMX IIPOCTPAHCTBEHHBIX CTENIEHEH CBOOOABI CYCTaBHBIX ABHKECHHH.

IlomyueHHble pe3ynbTaThl CBHUAETENBCTBYIOT O TOM, YTO CTallMOHAPHBIE TPEHAXKEPBI, UCIIOJB3YIOIINE
TPaBUTALMOHHYIO HArPy3Ky, CO3Jal0T UCKYCCTBEHHO OIpaHMYEHHBIE YCIOBUS OCYLIECTBIEHUS TPEHHUPOBOYHBIX
yIpakKHEHHH, KOTOPbIe N3HAYAJIHHO HE COOTBETCTBYIOT HMEIOIINM MECTO MPH BHITIOIHEHUH PealibHBIX JeHCTBUI
9eJIOBEKa B CIOPTE U B MOBCEIHEBHOW XH3HH. JTO BBIPAXAETCSI B HEBO3MOXKHOCTH CO3IAaHUS TPEHUPOBOYHOMN
Harpy3ku [UIs BBINIONHEHHUS YIPaXHEHUH, TpeOyromUX BBHINONHEHHS Ha0opa CYCTaBHBIX JBIWKCHMH,
00eCeynBaOIIMX OJHOBPEMEHHO HECKOJBKO INPOCTPAHCTBEHHBIX CTENEHEW CBOOOIBI M HEOOXOAUMOCTBHIO
paccenBaHM MEXaHHUECKOW IHEPTUH Yepe3 OTMIOPHO-BUraTeIbHBIN annapaT TPEHUPYIOIErocs.

OTcyTcTBHE HEOOXOAMMOCTH OCYILECTBIICHHSI OCHOBHBIX 3JIEMEHTOB OCaHKH, POJIb KOTOPBIX BBIIOJIHSIOT
JKECTKO PEeriJaMeHTUPOBAHHBIE KOHCTPYKLIUEH TPAeKTOPUHM 4YacTed TPEHa)Kepa, CBA3AHHBIX CO 3BEHBSIMH Tela
YeJIOBeKa, CIIOCOOCTBYET CHIDKEHUIO TPEOOBAaHHMH K €CTECTBEHHOW KOOPIMHAIIMM MBIIICYHBIX yCHIINH. AHanm3
K03((PUINEHTOB KOHCTPYKTUBHOM 3¢ (eKTUBHOCTH [15] TpaguIIMOHHBIX CHIOBBIX TPEHAXXEPOB IOKa3bIBAET, YTO
3HauYeHHE Ko3(p(HUIMEHTa NPOCTPAHCTBEHHOH pa3MEpHOCTH ISl TPaJUIMOHHBIX YCTPOMCTB CHIIOBOU
TpeHupoBKN Ky, cocraBmser Bcero 0,17 (mpu MakcHMMalbHOM 3HAUY€HHWH 1) M HCIIOJIB30BAaHHE ITOJyYESHHBIX
CHJIOBBIX IPUPOCTOB OOLIEr0 XapakTepa B CIOPTE W MOBCEJHEBHON )KU3HHU MPEICTABISIETCS MPOOIeMaTHYHbIM.
[TosTomMy BakHOW MpoOJIEMOW, KOTOPYIO HEOOXOIUMO PELIMTh IPU ONTUMM3ALHMH CHIOBBIX TPEHAXKEPOB H
TPEHUPOBOYHBIX YCTPOICTB, B IEPBYIO OUYEPEIb SBIACTCS 0OecleueHHe CO3/1aHie TPOCTPAHCTBEHHOTI'O CHIIOBOTO
MOJISI COTIPOTHUBIICHHS], TIO3BOJISIONIETO BBITOIHSATH YIPAXXHEHUS C COXPAHEHHUEM IPOCTPAHCTBEHHOM CTPYKTYPBI
OJTHOBPEMEHHO BBITIOJIHAEMBIX JBIDKCHHH B CyCTaBax.
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BaxHBIM aclleKTOM ONTHUMH3ALUH TEXHUYECKUX CPEJICTB CUIIOBOM TPEHHPOBKU SIBJISICTCS CHU)KEHHE
BJIMSTHUSI HEKOHTPOJIMPYEMBIX MHEPIIMOHHBIX BO3/IeHCTBUI 1 2 eKkTHBHOE paccesHie YHEPrui KOHCTPYKLIUSIMHU
TPEHaXEPOB.

3HaueHne Kod(puLMeHTa HHEPUHOHHOCTH K, B Clly4ae yCTpOHCTB, UCTIONB3YIOMINX MTPEOI0JIECHHE CHIIBI
TSDKECTH, 3aBUCHT OT KMHETHYECKON SHEPriy epeMeIaeMoro OTAromeHus. Eciiu cauTarh, 9To Ipy3 HOCTHIaeT
MaKCHUMaJbHOH CKOPOCTH TMepeMenieHns B 1 M/c u mmeeT Maccy 50 KT U mepeMeniaeTcs o BepTHKaiIi Ha 1 M, a
TPEHHE HE3HAYMTENbHO, TO KOA()(GUUMEHT HMHepHHOHHOCTH cocTaBUT 0,95. EcTecTBEHHO, NpH yBEIUYCHUH
CKOPOCTH MepeMeICHUs IPy3a, JaHHBIH KOI(G(UIIUEHT CHIKACTCS, HAIPpUMep, IIPH TOCTH)KEHUH CKOPOCTH B 3
M/C B OITMCAHHBIX YCIOBUAX KOG duImeHT cocTaBut yxe 0,56.

Koa¢pduument paccenBanus sHeprun Kgis KOHCTpYKIMEH YCTPOWCTB, MPEAINOararolIix MpeoJoIeHHe
CHJIBI TSDKECTH, NP ONMCAHHBIX BBIIIE OCTAJBHBIX MapaMeTpax HMMEeT INPAKTUYECKH HYJIEBOE 3HAYEHHE,
MOCKOJIbKY CHJIBI TPEHHUS B y3JIaX KOHCTPYKIMH UMEIOT HE3HAYUTEIbHBIC BETMUNHEL.

[IpoBeneHHbIN aHAIM3 TMOKAa3aj, YTO AHAJOTMYHBIC IOKa3aTeind OHOMEXaHHMUYECKOW 3((HEKTHBHOCTH
XapaKkTepHbl M Ul JIPYTUX CTal[IOHAPHBIX CHIIOBBIX TPEHAXKEPOB, MCIOJB3YIOMIMX I'PaBUTALMOHHBIN CHOCOO
CO3/1aHMsl TPEHUPOBOYHOTO CONPOTHBIICHHUS. [JIi HUX NPH HEOONBIINX CKOPOCTSX BBIIOJHECHHS YHPaKHCHUH
JOCTaTOYHO BBICOKMM OKAa3bIBAETCS JIMLIb II0Ka3aTelb MHEPLUOHHOCTH, B TO BPEMs KaK OCTAJIbHBIC J[Ba MMEIH
HH3KHE 3HAYCHUS.

VHepUHOHHOCTb, OTPAXKAaeMYyK COOTBETCTBYIOIIMM Kod(duimeHnTtoM Kj,, Clemyer cunTaTh OAHOH H3
OTPHULATENIBHBIX CTOPOH ¥ IPH HCIIOJIb30BAHUH CBOOOIHBIX BECOB, KOTOPHIC MOYKHO OTHECTH K NPOCTSHILNM
TEXHHYECKUM ycTpoicTBaM. [103TOMy BakHO B NEPCIEKTHBE CTaBHTh 33Jady CHIXXGHUS HEKOHTPOJIUPYEMBIX
BO3JICHCTBUH Takoro THIA. DTO MOXET OBITh JOCTHI'HYTO HCIOJBb30BAaHHUEM JUIS CO3JIAHUS TPEHHPOBOYHOTO
CONPOTHUBIICHHS] CHJI HETPABUTAIL[MOHHOTO XapaKkTepa, HapUMep yIPYTruX HiIH JUCCHUITATHBHBIX.

AHanu3 M3MEHEHHUs MO3bl M OlEeHKa Kod(D(UIMEHTOB OMOMeXaHWYeCKOW 3(P(PEKTUBHOCTH YCTPOWCTB,
UCIIOJNIb3YIOIIMX YIPYrHe CHIIBI, MOKa3ayla, 4TO B TPAIUIMOHHBIX CHCTEMax CHJIOBOW TPEHHPOBKH, KaK U B
CTAllMOHAPHBIX TPAaBHTALMOHHBIX TPEHAXXepax, MMEET MECTO 3aMETHOEe OrpaHHMYCHHE HArpy)KaeMBIX CTEIeHEH
cBOOOJBI C BBHIJCICHHEM OJHOTO JIMHEHHOrO HANpPABJICHUS TPEHUPOBOYHOrO CONpOTHBIEHMS. KoadduiueHTs!
6roMexaHn4IecKoi 3P HEeKTHBHOCTH ISl YIIPYTHX CHII COCTABIISIOT:

Kiim= 0,17, Kj, = 1 m Ky, = 0.

buomexaHnyeckass KOHCTPYKTHBHAs 3(QEKTUBHOCTh TAKUX YCTPOWCTB 3HAYMTEIHHO BBINIE, YeM B
UCIIONB3YIOIUX TI'PaBUTALIMOHHBIE CHJIBI, TOJILKO B OTHOLICHHH IOKa3aTellsi MHEPLMOHHOCTH. B mociemHem
cily4yae, y4uThIBas HE3HAUNTEIbHOCTh NiepeMemaeMoil Macchbl K, , MOKHO cUMTaTh OJM3KMM K MaKCUMaIbHOMY
3HaveHHI0. 3HaueHune ko3 duimenra paccenBanus Kgs = 1 sHeprun npu UCroab30BaHUU YIPYTUX CHII, Kak U B
cily4ae TpaBUTALMOHHBIX, OJIM3KO K HYJIEBOMY 3HAYCHUIO.

HccnenoBanne ynpakKHEHHUH, BBITOIHSIEMBIX C ITOMOIIBIO TPAJUIMOHHBIX YCTPOMCTB, MCHOJB3YIOLIHE
JICCUNATHBHBIE CHJIbI, T0Ka3aJlo, YTO MAaKCUMalbHOE, OJIM3KOE K EJUHUIIC 3HAY€HHE MMEIOT I0Ka3aTelH
pacceMBaHHs OSHEPrUM W WHEPUHOHHOCTH, NPH HHU3KOM 3HAYCHUH KOI(PQHUIMEHTa POCTPaHCTBEHHOM
pasmepHocTH (Kyi = 0,17, Ki = 11 Ky = 1).

CpaBHeHHE MapaMETPOB ~ OHOMEXaHHWYECKOH J(P(EKTHBHOCTH CYIIECTBYIOIIMX TPEHAXEPOB H
TPAIULHIOHHO UCIIONB3YEMBIX JUTS CHIIOBOH TPEHUPOBKU CBOOOIHBIX BECOB (TAaHTENH, THPH), €CIIH UMETh B BUIY
TOPU30HTANbHBIC IIEPEMEIUCHUS OTATOLICHMs, BKIIOYAs BpallaTeNbHBIC IBIDKCHHS, B OTHOIICHUH
NPOCTPAaHCTBEHHOM pa3MepHOCTH (Kyiy,) HMEeTCs CyIIeCTBEHHOE YBEIMYCHHE COOTBETCTBYIOLIETO TOKA3aTes, B
TO BpeMs Kak ocTanbHbIe ABa (Ki, 1 Kyis) IMEI0T MUHMMANIbHBIC 3HAYCHUS. 37€Ch TAKXKE CICAYET YIeCTh CIa0yI0
KOHTPOJIMPYEMOCTh HHEPIIHOHHBIX CHJI, YTO CHIKAET (P(PEKTUBHOCTH TPEHUPOBKH.

CpaBHHUTENBHBIH aHATN3 KOA(PPUIUCHTOB OMOMEXaHMYECKOH I((PEKTHBHOCTH CHJIOBBIX TPEHAXKEPOB
IIPUBEJICH Ha JuarpaMme (pHCyHOK 9).

BbIBoabI M MepcneKTUBHI AaJbHEHINX uccienoBanuii. 1. VcecnenoBanne ocoOeHHOCTEH M3MEHEHUS
T03bI TIPU BBIMOJHEHUH (U3MYECKUX YIMPAKHEHUH C MCIOJIB30BAaHUEM TPAIUIMOHHBIX TEXHHYECKHX CPEACTB
IUISL PasBUTHS CWIIBI NOKa3ajo, YTO OOJBLIMHCTBO CTAllMOHAPHBIX YCTPOWCTB MpexaroyiaraeT oOecledeHue
TPESHUPOBOYHOW HArpy3KOi OJHOW CTENEHH CBOOOIBI IBIKEHHI paboyero 3BeHa, KOHTAKTUPYIOIIETO CO
3BEHbSIMU TeJa 4YelOBeKa, YTO He TMO03BOJIIET o0ecneynBaTh TPEHUPOBOYHON HArpy3KOH —CIIOXHBIC
MPOCTPAHCTBEHHBIC JBIW)KEHHS 4YeJoBeKa 0Oe3 HapylIeHHs KOOPJAMHAIMK paboThl MBIIII, 00ECHeYHBAIOIINX
CYCTaBHBIE JIBMKEHUS NIPH BBHITIOIIHEHUH PEaTbHBIX IPOCTPAHCTBEHHBIX JACHCTBUIA.

2. Iokazarenn OMOMEXaHMYECKOH KOHCTPYKTUBHOM 3()(HEKTHBHOCTH TPAAUIIMOHHBIX CPENICTB CHIIOBOM
TPEHUPOBKHU IJISL YCTPOKUCTB, UCIIONB3YIOMNX PA3INYHBIC CIIOCOOBI CO3AHUS HATPY3KH JUI THIIMYHBIX CIIy4acB
COCTaBIIAIOT:

— nuist crutel Tspkectd (Kdim = 0,17, Kin =0,56 — 0.95 u Kdis = 0);

— st cuel ynpyroeti (Kdim = 0,17, Kin = 1 u Kdis = 0);

— st el Tpenust (Kdim = 0,17, Kin = 1 u Kdis = 1);

— 17151 cBOOOTHBIX TPY30B IIpH Topu3oHTaIbHOM nepeMerieHnd (Kdim = 1, Kin = 0 u Kdis = 0).
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[NonyueHHbIEe JaHHBIE O3BOJISIOT CAEJIAThH 3aKJIIOYEHHE O HEBO3MOYKHOCTH B TPAJUILIMOHHBIX CPEJICTBAX
TPEHUPOBKM CHJIOBBIX Ka4yeCTB JOCTHYb MAaKCUMaJbHBIX 3HAUCHHWH OJHOBPEMEHHO MO BCEM I10Ka3aTelsiM
OMOMeXaHHYEeCKOH KOHCTPYKTUBHOM 3(p(heKTHBHOCTH.

JHAYSHHE KOHPPHUHESHTOB

1.1 1 1 1

OKdm
u Kin
o iy
-
down ety TPIS. AN yNP Gt BANK (WA mﬁuq
fric. force  grov. force  elastic force | wviseoos force  free weight |

Puc. 9. Onenka ko3¢ dpuimeHToB 611oMexaHMIecKoV 3P PeKTMBHOCTH TeXHMIECKMX YCTPOVICTB
Pa3BUTHMSI CWIIBI 1151 Pa3/IMYHBIX CIIOCO00B CO3MaHMsI TPEHMPOBOYHOV HATPy3KN

3. [lepcrieKTHBY B OTHOIICHHH JIOCTIDKCHHS MaKCHMAlIbHBIX IIOKa3aTejae OHOMEXaHHYECKOU
KOHCTPYKTUBHOU 3 (HEKTHBHOCTH MPEICTABISCT pa3paboTKa YCTPOHCTB C BO3MOXKHOCTBIO OOCCICUCHHS
Harpy3kol AHCCHUIIATUBHOTO XapakTepa OJHOBPEMEHHO HECKOJBKUX MPOCTPAHCTBEHHBIX CTEMEHEH CBOOOJIBI
pabounX 3BEHBEB, KOHTAKTUPYIOIIHX C TSJIOM TPEHUPYIOIIETOCS.
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Sotsky N.

BIOMECHANICAL CONSTRUCTIVE EFFECTIVENESS OF TRADITIONAL MEANS
OF STRENGTH TRAINING

The paper is devoted to the topical subject which is related to development of a new
technology on interaction of a man and exercise machines while cultivating force characteristics
which are important for sports and everyday life as well. The research objective is to determine
kinematic and dynamic specific features of articular joint performance when a trainee is
interacting with stationary exercise machines while performing power exercises. An original
approach for determination and numerical representation of man position based on as-
certainment of regularities on changes in joint angles taking into account anatomically possible
degree of freedom of locomotor system joint has been used a main method for investigations.
Training exercises using typical modern press machines with gravitational, elastic and dissipative
forces for loading have been analysed in the process of investigations. The investigations have
revealed that the main problem of stationary exercise systems is an absence of the possibility to
create loading simultaneously for several degrees of freedom for joint motions which are
characteristic for natural spatial motions of a -man. Other problems are connected with strict
predeterminacy of human body link trajectories that reduce requirements to coordination of
muscle forces, presence of uncontrollable inertial power additives arising at accelerated motion of
weights used for loading and necessity to disperse mechanical energy while making exercises.

On the basis of the research we have formulated the promising direction for further
development of training technologies connected with weight and health-improving training that
implies creation of exercise machines providing simultaneous loading with several degrees of
freedom for a human locomotor system with minimum inertance and possibility of effective energy
dispersion.

Key words: power exercise, exercise machine, degree of freedom, inertness, energy.
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