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NPERAUCNOBUE

Llesms KHMIM — OBOBIIATE M CHCTEMATH3MPOBATH CBEJAECHHS
O NPUMEHEHMM TEXHHUYECKMX CpPEACTB B OOYYEeHMHM M TpEHH-
pPOBKE CHOPTCMEHOB M TaKuM OOpa3oM mpHBJieYb BHUMAaHME
CHEUHMATHCTOB B 00JacTH (PH3MYECKOr0 BOCIMTAHHS M CIOp-
THBHOM TPEHMPOBKH K INpobieMe BHEADEHHMS PA3IMYHEIX Tpe-
HUPOBOYHBIX YCTPONCTB, IPHGOPOB M TPEHAXEPOB B IEJArOru-
YeCKHil MMPOLECC, a8 TAKKE MHKEHEPOB W HAYYHBIX paGOTHHKOB
K BONPOCaM pa3paBoTK U YCOBEPIIEHCTBOBAHUA TEXHHYECKHUX
CPeAcTB.

o HAcTOsUlEro BpeMEHM He CYIIECTBYeT €AMHOM obuie-
NPUHATONH KnacCM(UKALMH TEXHHUYECKUX CPEACTB B CIIOPTE.
ITooTOMy MaTepmas IpeACTaBieH B CAEAyOMEHd MOCaefoBa-
TEJILHOCTH: BJIMSHME HAyIHO-TEXHHWUYECKOM PEBOJIIOLMHM Ha
¢u3HYecKyI0 KYJIbTYpPYy M CIOPT, POJIb M MECTO TPEHaXXepoB U
TPEHMPOBOYHBIX YCTPOMCTB B OOyYeHMHM H TPEHHMPOBKE CIOpT-
CMEHOB; TeXHHYECKHME CpeAcTBa A (HU3MYECKOH, TeXHHye-
CKOH M TaKTHYEeCKOH IOATOTOBKH, AJISl BOCCTAHOBJIEHHS pabo-
TOCIOCOBHOCTH M OLEHKH CIEIHAJbHOM MOATOTOBJIEHHOCTH
CTIOPTCMEHOB.

B rnaBe o ¢u3NyecKOd IOArOTOBKE PACCMOTPEHH YHH-
BepcajibHble TPEHAaXepPHbIE YCTPOMCTBA C KOMILIEKCHBIM M H3-
O6upaTeNbHBIM BO3JAEHCTBHEM HAa MBIULBI TYJIOBHING, IUIEYe-
BOro 1osica, BepXHMX M HIJKHHMX KOHEYHOCTei. I'1aBa o Tex-
HUYECKOM M TAaKTHYECKOH IMOATOTOBKE HMMeEET pasfesbl o0 COo-
BEPIIEHCTBOBAHUIO HABLIKOB B LIMKJIHYECKHX, CKOPOCTHO-CHIO-
BbIX, CJIOKHOKOOPAWHALMOHHBIX M HIPOBLIX BHA3X CIOPTa.
B kuMre TakXe NpEACTaBIEHbBl MaTepHaJbl O METOAHKe ITPH-
MEHEHUS TPEeHaXXepPHbIX ¥ TPEHUPOBOYHEIX YCTPOMCTB.

B KHHIY HapAAy C OTEYECTBEHHBIMM BKJIIOYEHO MHOrO
3apy6eXHBIX TEXHMUECKMX CPEACTB, CBEAEHHS O BGOJBUIMHCTBE
U3 KOTOpbiX He omy6smkoBankl B CCCP wiM onyGiuKkoBaHbL B
MaJIOROCTYIIHOM JJ1f MpenofaBaTesiel M TPEHEPOB JUTEpaType
(¢donap maTeHTHOM HMHGPOPMAIMH, OTpACieBHE CIPAaBOYHUKH
0 TEeXHUYECKHMM CPEeACTBaM H T. A.). OnmucaHHbE TpeHa’XKephl
mpemioxeHb B nepuop ¢ 1975 mo 1985 r. Yacts Mmarepuasia
B3fATAa aBTOpaMM M3 cBoed KHUrH <«[IpMMeHeHMe TeXHMYECKHMX
CpeAcTB B oOyueHHH M TPEHMPOBKE CIOPTCMEHOB» (MHMHCK:
NMouniMa, 1987).



B or6ope TeXHMUYECKMX CPEACTB NPEANOYTEHHE OTAABAJOCH
HauOo/iee YHMBEPCAJbHBIM, KOTOPble MOIYT OHITH HCIOJbB3O-
BaHbl B pasjiMYHbIX BHAax crnopra. Jias ymoGcTea mosb3osa-
HHSL KHUT'OM TEKCTOBOM M MWJUIIOCTPAUMOHHBIA MaTepHas neppo-
MCTOYHMKOB B DAAE CJyyaeB mnepepaboTaH M COKpalleH, MO
KaXXAOMY YCTPOHCTBY JaeTcA CCBHUIKA HAa aBTOpa M MCTOYHHMK
ymteparypel. Ha3BaHMe TpEHa)kepoB B KHHI€ COOTBETCTBYET
MexayHapoaHoit xnaccudukauud u3obperenmit (4-a pe-
AaKumus).

ABTOpHI KHUIM — 3aBenyomuii kadeapoi Jierkoi atiaeTu-
X1 BesiopyccKoro rocyaapCTBEHHOrO HHCTHUTYTa (pU3MUecKOH
KYJbTYpPHl KaHAUAAT NeJarorudeckux Hayk, gouent T. I1. FOm-
KEBHY, 3aBeAYOINMI MpOOJEMHON HAYUHO-MCC/IENOBATEILCKON
maboparopueit BIOU®Ka xaHaupaT NDegarorHyeckdx Hayk
B. E. Baciok ¥ 3aBeayioliuMi rpynnod oOTHesa JIETKOH IIpo-
MBILLICHHOCTH BCeCcOI03HOr0 Hay4HO-HCCJIEAOBATEAbCKOTO HH-
CTHUTYTa rOCyJapCTBEHHON NATEeHTHOH 3KcmeptH3n B. A. By-
JIaHOB.

ABTOpHL BBIPAXalOT HAAeXJy, YTO TPEHepHl, Npenojasa-
TEJIM M CIOOPTCMEHBI HAWAYT B KHUIE NOJIe3HBlE CBEAEHHUSI MO
MPMMEHEHHIO TEXHHUECKMX CPEACTB B OOyYeHMH M TPEHMPOBKE,
M OyAyT OpusHATeIbHB 33 3aMedYaHMA M TIPEJJIOKEHHsA IO
YIIYUIIEHWIO KHWTH.



Fnasa |
3HAYEHME TPEHAXEPOB B OBYYEHMM M TPEHHMPOBKE
CNOPTCMEHOB

Hay4Ho-TeXHINYECKHIl MpOrpecc He TOJIBKO MOBLIMIAET HEOO-
XOJHMMOCTD B 3aHATHAX (HPU3NYECKOH KYJIBTYPOH M CIOPTOM, HO
M CO3JaeT JyYIIHe BO3MOXHOCTH MJIA DTHX 3aHATHH; He
TOJIbKO CTaBHUT Hepep, (PM3MUYECKOH KYJIBTYPOH HOBHE, Oojee
CJIOXKHBIE COLMANbHBIE 3a/flaud, HO M MpPEeJOCTaB/ifAeT 3HAUM-
TesIbHO 6oJlee IIMpPOKME, YEM MpeXje, BO3MOXKHOCTH AJIA HMX
penieHns.

HansHeHmHMA IyTh pa3sBUTHMA CHOPTa — 3TO HCIOJIB30Ba-
HHE BCE HOBBIX M HOBHBIX JOCTHXXEHHH HAyYHO-TEXHUUYECKOMH
peBosonui. MaTepuanbHble pecypchl ABAAOTCA (GhyHAAMEHTOM
nporpecca Kaxk B CIIOpTe BHICOIUX AOCTHIKEHMH, Tak M B puU3M-
YECKOM COBEPIICHCTBOBAHHWH JIIOJEH.

Ecay B HayasibHBIA MepHOA HAYYHO-TEXHHMYECKOH peBOJIIO-
LMK ee JOCTHXCHHSA He BCerja HaxoAWJH JOJIXHOEe MpUMe-
HEHHe B IPAKTHKE COOpPTa, TO B HacTOfAWEe BpeMA CTENEHb
MCIOJIb30BaHUS JOCTHXEHHN TEXHUUYECKOro INnporpecca B cop-
THBHOM HayKe M IIPaKTHKE 3HA4YMTEJBHO BO3pOCJa.

B co3paHMM TEXHHMUYECKUX CPEACTB AJs CHOPTa aKTUBHOE
y4yacTHe NMPHHMMAIOT CHELHAUCTH U3 HAYYHO-HCCJIEA0BATE b
CKMX M YueOHBIX MHCTHTYTOB (PHU3MUYECKOM KYJBTYpHI, H3
Bcecoo3Horo MNpOEKTHO-TEXHOJIOTMYECKOTO M 3KCIIEPHMEH-
TaJIbHO-KOHCTPYKTOPCKOrO HMHCTHTYTA IO CIOPTHBHBIM M TY-
puctckum usgeauam (BUCTU), wu3 TexHHYECKMX BY30B
cTpaHbl. B psife By30B CJOXWINCHD CBOM HaIpaBje€HHsS B pa3-
paboTKax, HANAaKMBAETCA COTPYAHMUYECTBO CIIOPTUBHO-IIEAAro-
ruyeckux xadenp, kadeap Gpu3uIecKoro BOCIMTAHUSA C TEeXHU-
YeCKMMH U MEAMKO-OHOMOrMYecKMMH KadeapaMu, CO CTYAEH-
YECKUMH KOHCTPYKTOPCKMMH GIopo.

Pa3paboTKOil M BHEJpDEHHEM TPEHAKEPOB M TPEHHPOBOY-
HBIX YCTPOMCTB A (PH3UYECKON KYJIbTYpHl M CIIOPTA 3aHH-
MalOTCA CHOELHAJUCTH MHOTHUX 3apyOeXXHBIX CTpaH, ¥ B Iep-
Byio ouepennp CIIIA, Aurnmu, ®panuun, OPT.

HayuHo-TexHMYeCKHMI Iporpecc B CIOpPTE OCYLUECTBAAETCA
CAECAYIOLIUMH ITy TSAMH:

1. Ucnonp30BaHMe B IMPAKTHKE IOATOTOBKM CIIOPTCMEHOB
JOCTH)XEHHH TEXHHMYECKOrO IIPOrpecca, HaKOIUICHHBHIX Y Hac
B CTpaHe ¥ 3a py6eKoM B pa3aUYHbIX BUAAX CIIOPTa.

2. HUcnosb3oBaHNE B CIIOPTUBHOM IPAKTUKE AOCTHXECHMH
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TEXHHUECKOrO INpOrpecca, HAaKOIUIEHHBIX B ApYrux cdepax
00mecTBEHHO-3KOHOMHUYECKOM KU3HA,

3. Cospanue cnenManucrtaMu B o0macTu  PusMyecKoit
KYJbTYPHl H CIOOPTa HOBBIX CPEACTB MaTe€pHaJIbHO-TEXHHYE-
cKOro ofecneueHust CUCTEMB! IOATOTOBKH CIIOPTCMEHOB Ha
OCHOBE NPUMHIMIIAAJIBLHO HOBBIX TEXHHYECKHX DEHICHUH,

TeXHHUECKHE CpEACTBA B CIIOPTE — DTO YCTpPOMCTBA,
CHCTEMBI, KOMIUIEKCH H amnmaparypa, IpUMMeHsieMble IS Tpe-
HHUPYIOmIEro BO3ACHCTBHSA HAa pa3JHYHble OPraHH M CHCTEMBI
opramMsma, Misi OGy4eHHS M COBEPIIEHCTBOBAHMA JABUTATENb-
HBIX HaBBLIKOB, 8 TaKXe I MOJy4YeHUus MH(pOpPMAIMH B IIPO-
uHecce yueOHO-TPEeHMPOBOUYHBIX 3aHATUH C LEBIO HNOBLIMEHHUA
UX 3¢ HEKTHBHOCTH.

TpeHnpoBOYHBIE YCTPOHCTBAa — 3TO TEXHHYECKHE CPEACTBA,
ofecneunBaomye BHIOJHEHHE CNOPTUBHBIX YIpPaKHEHHH C
33aHHLIMA YCHJIMAMM U CTPYKTYpOH ABHXeHHMH Ge3 KOHTpO-
JIMPYEMOrO B3aMMOAEHCTBHA.

Tpenaxep (OT aHria. train — BOCIMTHBaTH, 00y4yaThb, Tpe-
HHUPOBAaTb) — y4eGHO-TPEHMPOBOUHOE YCTPOMCTBO pmias ofy-
YEeHH B COBEPIICHCTBOBAHUA CIIOPTUBHOM TEXHWKH, pPa3BHU-
THSA ABMTaTEJbHBIX KayecTB, COBEPHICHCTBOBAHWS aHaJM3aTOD-
HEIX yHKUM# opramMama. Braropmapa Haamuuioo ofGpaTHOM
CBA3U TpeHAXeph 60see 5(HEKTUBHBI, YEM TPEHHPOBOUHBIE
ycTpo#cTBa,

TpeHHpOBOUHbIE YCTPOIHCTBA M TpPEHaXeph MOryT OHITb
HHAMBHAYAJIBHOTO M KOJUIEKTUBHOIO IIOJb30BaHHMS, a X BO3-
ACHCTBHE HAa OPraEN3M — JIOKAJbHBIM, DErHOHAJbHBIM WJIH
o6 muM.

Tpenaxepsl pa3/HYalOTCA IO CBOEMY KOHCTPYKTOPCKOMY
pemtennio. UMX TexHMyecKHe OCOOEHHOCTH ONPEAEAAIOTCH
HEOOXOAMMOCTBIO NPEUMYIMECTBEHHOTO Pa3BUTHS TOrO0 WM
MHOIO JBUTraTEJIbHOTO KadecTBa WIM OZHOBPEMEHHO HECKOJIb-
kux. Hanpumep, Takue TeXHMUYeCKHe YCTPOMCTBa, Kak Oery-
mas JOpOXKa, BeJOrpeOHHE TpeHaXXeps H UM INOA0OHHE,
[O3BOJIAIOT HANPaBICHHO pa3BMBaTh OOMIYI0, CKODOCTHYIO H
CKOPOCTHO-CHJIOBYIO BBIHOCJIMBOCTh NPHUMEHMTEJIBHO K CBOMM
BMZAM crnopra. PasymuHblie TAroBhle YCTPOHCTBa, 3CIAaHACPHI,
POJUIEPHL CMIOCOOCTBYIOT PAa3BUTHUIO AMHAMMAYECKOM CHIIN U TUb-
KoctH. Mcnombsys MuHM-6ATyT, MOXHO COBEPIIEHCTBOBATb
JIOBKOCTb M KOOPAMHAIMIO ApuxeHud. Pazmiunnie no nanpas-
JIEHHOCTH BO3JEHCTBUS Ha OPraHM3M TPEHaXepH MOTYT OHBITh
o0beAMHEHH B OJHOM YCTpoiicTBe. Taxkme TpeHaXepH Ha3bl-
BalOTCsA yHMBepcaJbHBIMM. Tak, HanpuMmep, ¢ NOMOIIbIO T'MM-
HAaCTUYECKOro KOMILUIEKCa «370poBbe» MOJXHO Da3BHBAaTh
NMPaKTHYECKH BCE [BUraTe/IbHble KadyeCTBa.
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B HacTofimiee BpeMsa MMeeTcA pAA KiaccHpUKaumid TexHu-
YECKUX CpelCTB B CIIOPTE: [0 HA3HAYEHUIO, CTPYKType, IMpHH-
My pedcTBud, opme 06yueHHS M KOHTpOJsA, JOTHKE pabo-
THl B T. A. Ha puc. 1 mpencrasiena kiaccupUKayMsa TeXHHU-
YeCcKMX CPeICTB MO Ha3HAaYEHHIO, HA pHUC. 2 — MO CTPYKType.

Ho npuHIUNY peHcTBHA TEXHHYECKHE CpeACTBa MOApas-
JENAIOTCA Ha CBETOTEXHUYECKHE, 3ByKOTEXHHUECKHE, DJIEKTPO-
MeXaHMYeCKHe, LU(PPOBHE MOAEIMPYIONME, 3SJEKTPOHHLIE
MOJEHpPYIONIHE, KHOEPHETHYECKHE H JIp.

Mo dopme obyueHus ¥ KOHTPOJAA HUX MOXHO pas3feiMTh
Ha CpeACTBa HMHIMBHAYAJbHOTO, TIPYINOBOrO M I[OTOYHOTO
HCIIOJB30BAHUS,

ITo jsoruke pabGOTH TEXHHYECKHE CPENCTBA MOTYT OBITH C
JMHEWHOW MM pa3BEeTBJIEHHON MPOrpaMMOoil, T.e. OHH MOTIYT
BO3ACHCTBOBAaTh KaK HA OTHEJbHBIE OpPTaHBl W CHUCTEMBI, TakK
# OHTh KOMOMHMDOBAHHEIMH. A B 3aBUCHMOCTH OT XapaKkTepa
CHTHAJIOB 0OpaTHOM CBA3M TEXHMYECKHE CPEICTBA MOTYT OBITh
C aJbTEPHATUBHHEIM BRIGODOM JBHUIraTEJbHOrO AEUCTBHA H CO
CBOOGOAHHIM KOHCTPYHPOBAHHEM IIPOrpaMMHI OTBETA.

CyiecTByeT MHOXKECTBO BUAOB TPEHMPOBOUHBIX YCTPOHCTB
4 TpEHaXepOoB IO MeJarorH4ecKoidl HaNpaBJIEeHHOCTH M KOH-
CTPYKTOPCKOMY DELIEHWIO: C PeryJMpyeMbIM BHEIUHUM COMpPO-
TUBJICHMEM, HMHTALMOHHBIE, OONEr4YeHHOrO JIMOUPCBaHMS,
YHOpPaBJAEMOro B3aUMOAEHCTBAA U Jp.

TpeHHUpOBOUHbIE YCTPONCTBA A OOyYeHHs HBUXKEHMAM
MOABWIKCH emie B ITy0oKo# ApeBHOCTH. Y XKe TOTJa JIOAM CTpe-
MWJIMCh YCKOPHTH MpOLECC OOyYeHHA ITyTeM MCIOJb30BaHUSA
pa3HOOOpa3HBIX TEXHHYECKHX IpHucnocobnenuit. Hanpumep,
TEXHUKY 3allfATH OT yAAapoB NPOTHBHHKA H OJHOBPEMEHHO
HamajeHUsa Ha Hero raguaropbl [lpesHero Puma cosepmreH-
CTBOBAJIM € TMOMOIIBIO CIELHAJbHOIO MPUCIOCOOIEHHA B
BHJic HEMPEPHLIBHO BpAMIAIOIMXcA Meuyell. PeImapum cpegHUX
BEKOB OCBAaWMBAJM TEXHUKY BJIAJICHHA KOMBEM IIpH IOMOILH
CHelyaJbHON MMIIEHH, KOTOpas NpH TOYHOM YyJape majaia,
a MpH HETOYHOM — HAHOCWIA pPHILAPI0 YYBCTBHUTEJIbHBIA yuap
IO CIHHE,

ITOnBITKE KOHCTPYMPOBAaTb TPEHAXEPHL, CIOCOOCTBYIOMIUE
00y4eHHIO TEXHUKE JBUKEHHUN B pAJE BUAOB CNOPTA, NPEANpH-
HHUMa/JINCh €me B MEepHOA MEepBOH COBPEMEHHOW OJMMIIMafHL.
B panpHedmeM TpeHaXepHBIE YCTPOMCTBA MOCTENEHHO YCJIOXK-
Hsuch, OCOOEHHO MHTEHCHBHBIM 3TOT MPOLECC CTak ¢ Hayaja
60-x IT., KOra CTaJ0 ACHO, YTO OOMIENIPHHATOE CIIOPTHBHOE
obopynoBaHue He JaeT XkeJaaeMoro addekTta.

TexHnyeckne CpeAcTBa B HAaCTOAMIEE BpeMA NPUMEHAIOTCA
HE TOJBKO B OOYYEHHM M TPEHHPOBKE CIIOPTCMEHOB, HO M B
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¢u3NUEeCKOM BOCIIMTAHUH IIKOJBHMKOB M CTYAEHTOB. DTO CIO-
coOCTBYeT pEIICHUIO 3ajay, BLIABMHYTHIX CaMOH JXW3HbBIO, —
COBEPLIEHCTBOBAHMIO Y4eGHBIX M BHEKJACCHBIX 3aHATHH IO
¢u3nuecKkoil KyJpType B IIKOJAaX, YYWIHILAX, TEXHUKYMax H
By3ax. YJyuyllaeTCs OPraHM3alMs YPOKa, YBEJIMUHMBAETCH €ro
IJIOTHOCTb, COAEPXATEIbHOCTh, DIMOIMOHAJBLHOCTb; TEXHHYE-
CKME CpeJCTBa IIOMOTAIOT B COBEPIISHCTBOBAHMU (PUIHUESCKUX
KauecTB M B Ipoliecce 00ydYeHMsA ympaXKHEHHIM.

C moMompI0 TEXHUYECKMX CPEACTB MOXHO 2ddekTuBHEE
paGoTaTh Haj BOCIUTAHMEM M DPAa3BUTHEM CIEIMANbHBIX IBH-
raTeJIbHBIX M BOJIEBHIX KAayecTB CIOPTCMEHOB B Pa3JMUYHBIX
BHAAX CIOpPTa: CHJBL, OBICTPOTHI, BBIHOCJMBOCTH, JIOBKOCTH,
OPHEHTHPOBKM B NPOCTPAHCTBE, KOOPAMHALMK ABUXKEHH, TH6-
KOCTH, IIPHIIYYECTH, MBIIIEYHOTO YYBCTBA, PUTMUYHOCTH, CMe-
JIOCT! M JAPYIUX KauecTB, HEOOXOAMMBIX A1 AOCTUKEHMA
ycnexa B pa3/M4YHbIX BHAAX CIOPTA.

TpeHaxxepsl HCHOJB3YIOTCA U B O3L0POBUTEIbHBIX LEIAX.
MeaunpHcKasi M DKOHOMMUYECKAas 3HAYMMOCTb AaJIbHEHIIETrO
Pa3BATHS TPEHAXEPHOM TEXHMKM B YCJOBHAX BO3PACTAIOIIETO
CIpoca HaceJIeHMs, BhICOKas 3¢deKTHBHOCTD €¢ MpUMEHEHHs
MO3BOJIAIOT PAacCMaTpUBaTh TPEHA)XEPHI KaK OAHO M3 CPEACTB
YKPEIICHUS 3M0POBbs, CHUKEHNS 3a060/1€BAEMOCTH M MOBbINIE-
HHUsl [IPOM3BOAUTEJBHOCTH TPYAA.

TpeHupoBOuHbIE YCTPOWCTBA M TpEHaXephl pPa3JTUYHBIX
KOHCTPYKIIMA IMMPOKO HPUMEHSIOTCS M B IIEPHOJ BOCCTAHO-
BUTEJIBHOI'O JICUSHHS,

IOns Gosee 3¢pPeXTUBHOrO BHEAPEHHs TPEHAXKEPOB B IPO-
pecc HUM3HMYECKOro BOCIHMTAHMS, a TaKXKe LI OOyueHMA u
TPEHMPOBKM CHOPTCMEHOB OHH MOJXKHBI OBITH AOCTYIHBI IO
CTOMMOCTH; MMeThb HebonbmMe rabapuThl ¥ Maccy; OTBEYaThb
BCTETHUYECKUM TpeboBaHMaAM; o6sasaTh NPOCTOTON M HAEX-
HOCTbIO B 0o0Opalenny; O6bITh 6e30TKa3HBIMM B paboTe; maBaTh
BO3MOJXXHOCTb [03MPOBaTh HArpy3ky; COOTBETCTBOBaTb aHTpO-
NOMETPHYECKUM M (HYHKHHMOHAJBHEIM OCOOEHHOCTAM 3aHUMAIO-
IMXCA; HABBIKK M YMEHMs, OCBaMBaeMble Ha TpeHaxepe, AOJ-
JKHBI COOTBETCTBOBaTb OMOMEXaHHMUYECKOH CTPYKTYpE COpEB-
HOBaTeJbHOIO ympaxxHeuus. Heo6xoguMo Takxe HMEThb H
nporpaMmsl 3aHATHH.

B copmepXaHMM CHOPTHMBHOH TPEHUPOBKM KaK MHOIOrpaH-
HOT'O IIpOHECCA BbIAECIAAIOT CJACAYIOINE OCHOBHBIE KOMIIO-
HEHTHL: (HU3MUECKYIO TIOATOTOBKY, TEXHUYECKYIO, TAKTHIECKYIO,
MOpaJIbHO-BOJIEBYIO M TEOPETHYEeCKYyl0 moaroroBky. IIpumene-
HUE TEXHUYECKHX CPEACTB CHOCOOCTBYeT KaK MOBBILIEHHIO
3dpekTHBHOCTH Bcero y4eOGHO-TPEHMPOBOYHOrO IIpouecca B
HEJOM, TaK U KaXXJAOH U3 €ro CTOPOH B OTHEIBHOCTH.



CoBpeMEHHaA CHCTEMA MOATOTOBKM CIIOPTCMEHOB MOXET
paccMaTpHMBaTbCA KaK INpPOLECC HAIPaBJICHHOTO BO3ACHCTBUA
HA HEPBHO-MBIOICUHLIH anmapaTt 4YeJOBEKa, IPH KOTOPOM obe-
CIEYHBACTCA ONTHMAaJbHEIA TpeHHPOBOYHHI 3hdekT. Crox-
HOCTb ¥ MHOTOrPAaHHOCTB TPEHHPOBOYHOrO NpOLECCa BHIIBHU-
raioT nOpobaeMy mnoxyyeHus OOBEeKTHBHOM wuHbOpMauum, a
TaK)Xe€ IOHMCKAa HOBHX CPEACTB H METOJHYECKHX NPHEMOB,
HO3BONAIIAX Hauboslee NOMHO peanH30BaTh [BHUTATENbHBIE
BO3MOXXHOCTH CHOPTCMEHA, UTO HEBO3MOXHO 6€3 MpUMEHEHHA
COBPEMEHHHIX TEXHHYECKHX CpeAcTB. [0 NOCAEAHETO BPEMEHM
CHOPT BHICTYNIaJl B KayecTBe MOTpeGHTENA TEXHWYECKHX
CPEACTB, HO HE B KayeCTBE 3aKa3uuka Ha HX pa3paborky.
K coxanennio, y GOJBOIMHCTBA TPEHEPOB M IaXe Yy MHOTHX
HCCIENOBaTENEH 1I0Ka HE CIOXKHJIOCH OTHOLIEHHMS K TEXHHMYE-
CKHM YCTPOMCTBaM KaK K OJHOMY H3 CDPEJCTB IIOBHIIICHUA
CIIOPTHBHOTO MaCTEPCTBA CIOPTCMEHOB, IOITOMY He GbLIO yer-
KHX 3aJaHHil Ha pa3paboTKy M KOHCTPYHPOBaHHE HOBHIX TEX-
HHYECKAX CPEACTB JnA cmopra. Takum obpasoMm, B cdepe
CIOPTa MCIOJB30BAJMCh B OCHOBHOM T€ CPEACTBA, YTO BO3HHK-
JM B cepe MHKXEHEPHH, a CaM CHOPT Oka3biBai cnaboe paua-
HHE€ HAa pa3BUTHE TEXHHYECKHX YCTPOMCTB M CaMOH HHXe-
HEPHH.

VicTopusi pa3BUTHS TEXHHYECKHX CPEJCTB, HCIOIb3YEeMBIX
B (pPM3MYECKOM BOCIIMTAHMM M CIIOPTHBHOH TPEHHPOBKE, IIOKa-
3HIBAE€T, YTO DaHbIIE BCEX MOABWINCH TPEHUPOBOYHHE YCT-
poiictea 6e3 o6paTHOM cBsA3M. VX KOHCTPYHpPOBa/IM yaile
BCEro CaMu TPEHEpH M CIIOPTCMEHBI, IHTY3HaCTH CBOEro feJa.
K HacrosmeMy BpeMeHHM B OTEYECTBEHHOH M MHpPOBOH JHTe-
paType HMMeIOTCH MHOTOYMCJEHHBE CBEJEHHMA O TaKHX Tpe-
HMPOBOYHHIX YCTPOHCTBAX, 3((PEKTHBHO HCIOJIb3YEMHX B NOA-
TOTOBKE CIIOPTCMEHOB.

3areM NOSABWIHCh TPEHAaXepH ¢ OBpaTHON CBA3BIO, KOTO-
pbie ABNAIOTCA 60Jee NMPOrpecCHBHBIMM, TaK KakK AAOT BO3-
MOJXKHOCTB KOJMYECTBEHHO M KayeCTBEHHO OLCHMTb ACHCTBHSA
CIIOPTCMEHA HENOCPEACTBEHHO B XO[E BHINOJHEHHA YIpaXx-
HEHHM A,

Crnenyomei CTYneHbIO CTajJO CO3[AaHMe MHOTOKOHTYPHBIX
TPEeHaXepoB ¢ OOpaTHOM CBA3BI0 M CPOYHOM HMHpOpMaLMei,
B KOTOPHIX NpOrpaMMHpYeTcs OJHOBPEMEHHO HECKOJbKO IO-
KazaTesiell XH3HeAeATEIbHOCTH COpTCMeHa. [Iaa sToro opra-
HHU3YEeTCSA HECKOJbKO OAHOBPEMEHHO [AEHCTBYIOIIMX KOHTYPOB
0oBpaTHOM CBA3M, YTO, €CTECTBEHHO, BEAET K YCJIOXKHEHHIO KOH-
CTPYKUMH TpeHaxepa. OJHaKO 3TH 3aTpaTH OKYNaKOTCA AONOJ-
HUTEJbHBIMH BO3MOXHOCTAMH MHOTOKOHTYPHHIX TPEHaXXepoB,
MO3BOJMAKMHKX 60JI€ee TOUHO AO3UPOBAaTh TPEHHPOBOYHHBIE Ha-
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IrPY3KH, OTHICKUBATL ONTHMMAJbHBIE BAPUAHTH TEXHHKH JIBHXKE-
HAN C y4eTOM HMHIWBHJYaJIbHbIX BO3MOJKHOCTEH CIOPTCMEHA M
pemath psif, APYTHX BajKHHIX 3aJa4 CHOPTHBHONH IPaKTHKH.

Ceifuac TexHHMYECKHE CPEICTBa, B YaCTHOCTH TPEHaXKephl,
HallUIK IIHPOKOEC IIPMMEHEHMe B IpPaKTHKe Ipo(ecCHOHAb-
HOoro oOydenus paGouMx pasnAMUHHX CHEUMAJBHOCTEH, IpH
IOATroTOBKE MOGepoB, JETYNKOB, KOCMOHABTOB, HCIIOJIb3YIOTCA
B mpouecce 60eBOM MOATOTOBKM JIMYHOTO COCTaBa BoOpyXeH-
HHX Cw

B nmpakTHKY CIOpTa TeXHHYECKHEe CPe[CTBa NEPBOHAYaJIbHO
BXOAM/IM JIMIIb KaK TPEHMPOBOYHHE YCTPOHCTBA, Obecreun-
BalOm¥e JIONOJIHHTENbHYIO (DHM3HMYECKYI0O Harpysky, M Kak
CIHelMau3upOBaHHbe IpHcnocobienus and o6paboTkuM Tex
HJIM MHBIX JJICMEHTOB TEXHHKH, YTO CIOCOOCTBOBAJO NOBHI-
[IEHAI0 CO3HATENILHOCTH OOYUECHHUS M TPEHHPOBKH, CO3[aBasIO
YCJIOBUSI [/IA NOBBIMEHHUS MOTOPHOM IUTOTHOCTH yuyebGHO-Tpe-
HMPOBOYHEIX 3aHATHM,

HeykioHHOe HOBHIIEHME YPOBHA CHOOPTHBHHX JOCTHIKE-
HMH BHI3HIBaeT HEOGXOAMMOCTb INOMCKA HOBHX Gonee adex-
THBHHIX OyTeH CIOPTHBHOM MOArOTOBKH, TpebGyer eme Gosee
OPUCTaJIbHOIO BHMMaHHMA K BO3MOJHOCTH HHTEHCHPHKAMH
npoueccos 06yueHMsT M TPEHMPOBKM CIOPTCMEHOB IPH [OMO-
My TPeHaxepHHX ycTpolicT. IlpuueM Bce Goibimee pacmpo-
CTpaHEHHE NOJYYalOT TaKHe YCTROHCTBA, KOTOphle IO3BOJIAIOT
OCYIMIECTBHTb IPMHUMII CONPSAKEHHOrO BO3JEHCTBUA, T.e€.
OHOBPEMEHHO COBEPIIEHCTBOBaTh (HPU3MUECKHE KadecTBa H
TEXHHYECKOE MACTEPCTBO CIOPTCMEHA.

JA cOBpEMEHHOro 3Tama XapaKTepPHO OCHAIICHHE TpPEHa-
JKEPHBIX YCTPOMCTB Pa3/IMYHBIMK TMPUCIOCOGIEHUSIMH, TO3BO-
JAIOMAMH MONY9aTh KOJMYECTBEHHHE M KayeCTBEHHHIE OLCH-
KH BHIIOJHACMHX ynpaxHeHuit. CpouyHas HHPoOpManus H
SKCHpecc-aHadu3 06ecreuMBaloT BO3MOJKHOCTH i Peasin3a-
MM B MacCOBOM NOpsiAKe OOmuX cxeM OOYYeHHA ABMIKEHHAM
Op¥ MHOUBUAYAJILHOM HMOAXOAE K KAaXJAOMY 3aHHMAIOmeMYycCs.

TpeHa)xepH M TPEHHPOBOYHHE YCTPOMCTBAa B HacTosmiee
BpeMs JOBOJIbHO IIMPOKO HPHMEHSAIOTCA B PAa3IMYHHX BHIAX
cnopra. A BOT COBpEMEHHHE MHCTPYMEHTAJIbHBIE METOAB MC-
CJICIOBaHMI M yNpaBJieHUs, B YaCTHOCTH aBTOMAaTH3MPOBaHHbIE
CHCTeMH perucTpanuu ¥ o6paGoTku MHGOpPMAIMH, BHEAPAIOT-
cA emle HemocTaTouHO OHcTpo. IIpoucxomur 3TO mO CiAeAyO-
MM [PHUYHHAM: B CIIOPTMBHOM HayKe IOKAa HET YEeTKOH CHC-
TeMaTU3alMM Haubosee HMHQOPMATHBHEIX IapaMeTpoOB, HC-
MoJb3yeMBIX NPH YOpaBJeHHH TPEHUPOBOYHHIM NPOLECCOM; He
omnpejie/ieHH TeXHUYECKME W METOAWYECKHEe TPeOOBaHNA K TeX-
HHMYECKHM CPEICTBaM, MCIONb3YEeMBIM IIPH YIpamjieHuu. 3a-
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YacTyl0 TEXHHMUYECKHE CDEJCTBAa BBINMOJHAIOTCA KYCTapHBIMM
METOHAaMH, pa3pabaThIBAOTCA OTAEAbHBIME CIEHaINCTaMM
MM HeGONbIMMM KOHCTPYKTOPCKHMH rpymmaMu. Cospanue
TaKuX HpuOOPOB M YCTPOMCTB HOCHT CJAYYAHHBIH XapakTep,
HMX TEXHMYECKHEe XapaKTepPHCTHKH 3HAYNTEIbHO DPa3NyaIOTCH,
YTO NMPUBOJUT K HECOIOCTABMMOCTH ITOJydyaeMod mubopMaimm.

KpoMe TOro, 3HauyuTeJbHasi YacTh TEXHUYECKHX CPEICTB
HEe BHIACPXHMBAaET OCHOBHBIX METOJHUECKHX TpeGoBaHMi K MX
NPMMEHEHMIO B y4eGHO-TPEHHPOBOUHOM Ipolecce. B yacTHO-
cTd, He ofecrneuMBaercsi MaKCHMaJibHOE MOAO6He BbINOJHAE-
MBIX C MX [OMOINBIO BHXEHUH OCHOBHBIM COPEBHOBATEJIbHBIM
yIOpaXxHEHHAM IO [BHUraTeJbHOH 3ajaye U IMPOSBJICHUIO
dHU3MYECKUX KAuecTB, HET OBPATHOM CBA3M, YTO 3HAUMTEJIBHO
camxaeT 3QGeKTHBHOCTD Mpoliecca OOyueHMss M COBEpIIEH-
CTBOBaHHUS CIIOPTHBHOM TEeXHHKH.

B HacToslee BpeMs B CHOPTHUBHONW HayKe ¥ IPaKTHKe
Bce Gosice BaXXHOE 3HAaueHHE IIOJyYaeT CPOUHAst M HOCTOBEp-
Has MHpOpMaIMA O KOMILIEKCE IIapaMeTpOB, XapaKTepH3ylo-
LINX YPOBEHb Pa3BUTHs [BHIAaTEJbHBIX HABBHIKOB M (PYHKIMO-
HaJbHOE COCTOSIHME CIIODTCMEHA B YCJIOBUAX €ro peasIbHOM
asuraresbHoOd neareabHoctH (B. B. UBanos, 1976).

Hwu opHa cucTeMa aBTOMaTHYECKOrO ynpaBjieHHUs HE MOXET
ontuMaabHo GYHKUMOHMPOBATh Ge3 KoMiulekca HHGpOpPMaUMK
O TEKyIIeM COCTOSIHMM 00bekTa yrnpapiaenns. OGydyenue croprt-
CM€Ha TOMY WIH HHOMY JABH)XEHMIO SBJAETCS YacTHBIM CIIy-
yaeM ynpapiaeHus. IIpy 5ToM 06BEKTOM yIpaBIECHUS ABAACTCH
yesnosek. I109TOMY 3BeHO, 3aMBbIKAIOIEee KaHal oOpaTHOM CBi-
31 u obecneunBaoniee cHATHe wuHpOpMauMM ¢ ob6bexra
ynpasjieHus: (COpTCMeHa), SBJIAETCSA OJHHMM H3 CaMblX BaX-
HBIX 3BEHbEB, 6€3 KOTOPOro B KOHEYHOM CYETe CHCTeMa YIpas-
JIEHHsI CTAHOBHTCH Pa30MKHYTO#, uro He obecrneurBaer 3¢-
dexTHBHOCTH ee paboTHL

Bce 3TO CBHAETENBCTBYET O TOM, 4TO pa3paboTKa TeXHHM~-
YeCKHX CPeACTB OOydeHHs, COBEPUIEHCTBOBAHHA M KOHTPOJISA,
METOJMKH UX IPUMEHEHH S HENOCPEACTBEHHO B TPEHHPOBOYHOM
mpoluecce SABAAETCS OAHOM M3 BaXXHEMIIMX NPENIIOCHUIOK 00e-
CrieyeHUsl ONTHMAJIbHOIO YNPaBJCHHS IIPOLIECCOM IIOATOTOBKH
BBICOKOKBAJIN(UIINPOBAHHBIX CIIOPTCMEHOB.

OOyueHHe TEXHUKE CIHOPTHUBHBIX YIPaXHEHHH HepeaKo
OCYNMIECTBAAETCA B CaMblX oOmMX yeprax, Oe3 onpepeseHHOM
CHCTEMBL M CBOEBpeMeHHOM HHGpOpMaAllMH O €ro pesyJbTaTax,
T. €. Ipouecc OOyuyeHHs He SBAAETCS AOCTATOUHO YIpaBiise-
meiM. Eme ¥ cefiyac yacTo 3aHUMAIOIMMMHUCA PYKOBOAST IIpH
MOMOINM TAaKUX IOHATHI, Kak ObicTpee — MejjIeHHee, CHIb-
Hee — cyabee, BBIWIE — HUXKE, XOPOWO — ILIOXO ¥ T.IL, YTO
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HE CO3[aeT KOHKPETHHIX NPABHAbHBIX NPEACTaBJCHAN B CO3HaA~
HMM 3aHMMAIONIUXCS, HE COOTBETCTBYET €ro BHYTPEHHHM OINy-
IEHUAM.

IIpuMenenne TpeHaXXepoB ¢ OOpaTHOH CBA3BIO MO3BOJAET
CIOPTCMEHY Moayuath MHGOPMALMIO O KauyeCTBe BHIIOJHCHHUSA
ynpaxHeHud. Ecii OH BBINOJHWA yHpaXXHEHHE IUTIOXO, TO MO-
JKeT y3HaTh, B YeM €ro omubKH. B 3aBHCHMOCTH OT OBICTPOTHI
MOJIyUYEHHS 3TOH MHPOPMALMM TPEHAXKEPH ¢ OOPaTHOM CBAZBIO
MOAPA3AENAAOTCA Ha TpeHaxepnl 6e3 cpouHoi uHopMammn
M cO cpouHoH WHopMalMed 0 KOJIWYESCTBEHHBIX H KayecT-
BEHHBIX XapaKTEPHUCTHKaX yrnpaxuenus. IIpuMmepoM mpocreid-
mero TpeHaxepa ¢ OBpaTHOM CBA3bI0 M CpOYHOl MHGOpMa-
LMell MOXET CJIYXXHTb 3€PKaJI0 Ha 3aHATHAX O I'MMHACTHKE,
THXEIONH aTJETHKE M Ap. A K UMCJIy TPEHaXepoB ¢ oOpaTHOM
CBS3bI0, HO Oe3 CcpoYHOM HHPOPMALMH MOXHO OTHECTH, Ha-
npuMep, BHAEOMArHUTOdOH, IpPH MOMOIM KOTOPOro CIOpT-
CMEH MOXET IOCMOTPETb Ha cebA €O CTOPOHH YX€ Mocie
BBINIOJIHEHUSA YNpa>KHEHU .

B ycnopuax paGoThl Ha TpeHaXXepaX Ppe3KO AaKTHBHU3M-~
pyeTca Tpolecc CaMOKOHTDOJIS, T. €. CO3HATEJIbHOM ONEHKH
KOHEUHOr0 M IIPOMEXYTOUYHOrO pe3yJbTaTOB COOCTBEHHOIM
JeATEIbHOCTH C IMOCJACAYIOIMM €€ peryJupoBaHHMEM AJA [AO-
CTHXXEHHA Hamnyumero 3¢gdgekra.

CaMbIM BaXXHbIM B (PM3HUYECKOM BOCHHTAHHHM M CIIOPTHB-
HOMl TPEHUPOBKE SABIAETCA CHOCOOHOCTb 3aHMMAIOIUXCHA ca-
MOCTOATENBHO NpHOGpeTaTh 3HaHMA, (GOPMHPOBATH M COBEp-
IIEHCTBOBATh ABUraTejIbHble HaBHIKM M yMmeHud. IIpenmopaBa-
Tenb AOJKEH HE MEXaHMUYECKM IepejaTh rOTOBhle O6pas3ibi
IBUTaTeIbHBHX AcHCTBHH, 3 BbpabOTaTh AITOPUTM ABHIKEHHIMA
A OpraHM3alMH M YOpPaBJcHMA Y4eGHO-TPEHMPOBOUHOM,
CaMOCTOATEIbHON AEATEJbHOCTHIO 3aHMMAIOIIHMXCA. Y ClemHo-
MYy PEmIeHHMIO 3TMX 3aja4 BO MHOIOM MOJXET IIOMOYb NMpOrpaM-
MHpOBaHHOe oOOyueHMe, HaNpaBJeHHOE Ha ONTHMH3ALMIO
npoliecca oOy4eHHA M TPEHMPOBKH CIHOPTCMEHOB.

OCHOBHBIM HMCTOYHMKOM MH(OpMaLMH, NepenaBaeMoil Tpe-
HEPOM CIOPTCMEHY, ABAAIOTCH CyOBHEeKTHBHbBIE MHEHMA CaMOro
TpeHepa. OH 3aMeyYaeT OCHOBHbIE, HA €ro B3MJIAA, OWIMOKM IpH
BBITOJIHCHMH YINPAaXHEHUA M B COOTBETCTBHMHM C 3THUM JaeT
yKa3aHHA Ha WX HcnpasiaeHue. OAHAKO AaXe OMBITHOMY Tpe-
HEpY OuYeHb TPYAHO YJIOBHUTb MHOrME AETAJM ObICTPO BHIIOJ-
HAEMOro Ynpa>KHeHHA.

B coBpeMeHHOM cnopTe 3TOro yxe HemoctaTouHo. M Tpe-
HEpy, ¥ CaMOMY CHOPTCMeHy HeoOxoauma cpouHas uHdpopMa-
IMA O KOJMYECTBEHHBIX, BPEMEHHEIX, MPOCTPAHCTBEHHBIX H
JAVMHAMHYECKMX XapaKTEPHUCTHMKaX pa3IMYHBIX 3JIEMEHTOB CO-
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BepmiaeMbiXx gBuxeHnH., Takas wHbOpMamms HOo/KHA HEMO-
CPEICTBEHHO OOCAYXHBATh y4yeGHO-TPEHMPOBOYHBIM MpoLecc,
CTaTh €ro HeOTheMJIEMOH, OpraHMuyeckod wacrthio. Ha ocHoBe
cpouHOi WHGOPMALMH O BHIIOJHEHHH HABH)KEHHS, O AOMNYINEH-
HBIX OomMOKax, ONEHUBAEMBIX B KOJMUYECTBEHHBIX MepaX Ipo-
CTpPaHCTBAa W BpEMEHH, CIIOPTCMEH MOXET He Ha CJEeAYIoLmeH
TPEHHPOBKE, a YK€ B CJAeAyouiell MOMbITKE HA 3TOM Xe€ 3aHfA-
THH BHECTH HEOOXOAMMYIO KOPPEKILHIO.

Ins obGecneuenus cpouyHONl HMHGPOPMALMH CO3ZAHO 60Jb-
II0€ KOJIMYECTBO TEXHUUECKHUX CPEACTB PETMCTPAUMH OTHE/b-
HBIX [IAPaMETPOB ABMXEHMIl. [IpHM 2TOM HATYMKH MOTYT OBITH
CaMbIMH Pa3HOO6GPa3HBIMHM: MEXaHHYECKHE, €MKOCTHBIE, JJIEK-
TPOKOHTAKTHBIE, MAarHHTOJJIEKTPHUYECKHE, INOTEHUMOMETpHUE-
CKME, OHO2IEKTPHUYECKHE YCTPOMCTBA, CEHCMOAATUMKY, TEH30-
JaTudKH, Mbe30JaTuuky, doTopese, axkcesepoMeTpUUecKue
matyuku u gap. Ilepefaua CHUIHaJOB MOJXKET OCYIIECTBJIATBCA
MEXAHHYECKHUM IMYTEM, JIEKTPOIIPOBOXHOH CHCTEMOM, cerdcMo-
rpapuuecky, aKycTH4YecKH, doTorpapuyecku H pajguoTesie-
METPHYECKH,

Taxxke pasHOOOpasHH M pErucTpUpYIOINME NPUGOPH —
HaYMHAsg OT CEKYHAOMEpa M H3MEPHTEJbHOH JIMHEHKNM W KOH-
yasg 3JEKTPOHHBIM ocuwinorpadom. MHaue rosops, Bce, yeM
pacmojiaraeT COBDEMEHHas TeXHHMKa H pagvoIeKTPOHHKaA,
MOXET GBITh MCIOJIB30BAHO I MOJYyYeHHS CPOYHOM MHEPOD-
MalMi O MapaMeTpax CHOPTHBHBIX JBUIXECHHH.

B ycnoBuAX yueGHO-TPEHMPOBOUHBIX 3aHATHA U TpeHep,
H OCOGEHHO CIIOPTCMEH HE B COCTOSIHMM ObICTpO mepepabo-
TaTh OGOJBIIOE KOJUYECTBO HMHGOpDMAUMH O PpasHOOOpazHBIX
XapakTePHCTHKAX MHOTOYHMCJICHHBIX JJIEMEHTOB [ABHXCHHS.
IMoaToMy uesnecooOpa3Ho oOrpaHuuMTh O6beM HHPOpPMAIMH,
MOJaBaeMoOM B CPOYHOM MOpAAKE, YTO, B CBOIO OuYepenb, 3Ha-
YHUTENLHO O0JIerdaer cO3JaHWE TEXHHYECKHX CPEACTB, obecme-
YHBAIOLIUX Takoro popa uHbopmammio. ManoaddekTuBHBIME
MPEACTABAAIOTCA TIPOMO3JAKME TEXHMUYECKHE CPEACTBa, KO-
TOpble K TOMY XX€ TPeOYIOT OCHAIUEHMsA CIOPTCMEHA MHOrO-
YHC/CEHHBIMH JaTYMKAMH, HAapyMaoM¥MH €eCTECTBEHHOCTD
BBIIOJIHAEMBIX ABMXeHWH. [Ins oxXHOBpEeMeHHOH perucTpauuu
MHOTOYHMC/IEHHBIX [IaPaMETPOB ABHXXEHHHA HEOOXOAMMBI CJIOXK-~
HBbi€ PErHCTPHPYIOHNIHE YCTPOMCTBA C MHOTOKAHANIbHOM 3aIHChIO.
AHanu3 3THX 3anMcedl TpebyeT AOMOJHMTENBLHOH 0OpabGoTkw,
a 3HAYMT, HE MOXET ObTh cpouHniM. 1 Hao6opoT, pasyMHoe
OTrpaHHUYEHNME YMCJIa PErHCTPUPYEMBIX NMapaMeTpOB YMEHBIUAET
YMCJIO JATYHUKOB, YIPOIHAET PErMCTpalMIo, YKOpauYWBaeT BpeMs
06paboTKM IONYUAaeMBIX HAHHBX, YTO O0ecHeuMBaeT Cpoy-
HOCTh MopaBaeMod MHGOpMaLuu.
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Kpome cpouHOd, B mociegHee BpeMs Bce GoJbiiee pac-
TMPOCTPaHEHHE IOJYyYalOT METOABl TaK Ha3blBAEMOH CBepX-
cpouHOH Tekymeil mrdopMammu, NoAaBaeMoOil He Iocjie COBep-
ImIeHUs [BHJ)KCHHMM, a OJHOBPEMEHHO, CHHXPOHHO C HHMHM.
B OCHOBHOM 3TO CBeTOBaA MWIM 3ByKoBasg HMHpoOpManHui#A, co-
OpPOBOXJAKOWIAasA IABHKEHME M Jalomiasi [OIOJHMTEJbHBIE Xa-
PaKTEPUCTHKM PHTMa, aMIUIMTYABl ABIUKEHMS, €ro IpPOAOJIKH-
TEJIBHOCTH, Pa3BHBaeMBIX YCHIIMH.

Hcrnonb3oBaHne TeXHHYECKHX CPEACTB CpOoYHOM wHpopMa-
IMH JaeT BecbMa OHIyTHMBIH 3¢ ek B yCKOpeHHMH mpouecca
06yueHHs, O YEM CBMAETENBCTBYIOT MHOTOYMCICHHBIE IPHMEDHI
M3 MPaKTHKHA cnopra. OHM MO3BOJIAIOT CO3HATEJILHO YIIPABIATD
JaXe TaKMMH KOJMYECTBEHHBIMHM XapaKTEPHCTHKAMH JBHXKeE-
HHA, KOTODHE B OGBIYHOM Y4e6HO-TPEHHPOBOYHOM IIPOLECCE
4acTO OCTAalOTCA HEOCO3HaBaeMBIMH.

Bce 3TO maeT OCHOBaHME MJIA BBIBOAA O TOM, UTO HpPUMe-
HEHHE TEXHMUECKUX CPEACTB B OOYYEHHM, B YaCTHOCTH Tpe-
HaXepOoB, 00eCIeUNBAIOIMMX UCKYCCTBEHHBIE KOHTPOJIMPYEMBbIE
YC/IOBHS BBHINOJIHEHMA OCBaWBaeMBIX yIPa)XHEHHWH, AaeT BO3-
MOXHOCTb J06MBaTbcsi oOyuenus 6Ges OomMOOK M mepeyy-
BaHAA.

HexoTopble U3 TEXHHYECKHX CPEACTB CPOYHOM MH(OpMa-
UMM TNIpUOOpEeTAIOT 3HayeHHWEe aBTOTPEHAXKEPOB, KOTODPBIMH
CIIOPTCMEHBl MOTYT MNOJIB30BaThCA caMocroATenvHo. Ho Bce
XK€ OCHOBHOE Ha3HaueHME TeXHUYECKHX CPEACTB — IIOMOraTh
B pabGore TpeHepa.

B npolecce NOAroTOBKM CIOOPTCMEHOB, OCOOEHHO Ha 3Tamne
BBICHIETO CIOPTHBHOTO MAacTepCTBa, 3((GeKTUBHOCTL NpUMeE-
HEHUs OJIHMX M TeX XK€ CPeJICTB U METOJOB TPEHUPOBKH CHH-
JKaercs, 4YTO BefAeT K IOMCKY HOBHIX M COBEPHIEHCTBOBAHHIO
yxe uMeoumxcs. Hayunas pa3paboTka HOBBIX CpPEACTB M
METOJIOB HE OTPULAET paHee pa3pabOTaHHEIX, a CBOAMUTCA K
HX palMOHAIU3alMM, YMEJOMY BBIPBMPOBAaHMIO B TPEHHPOBOU-
HOM Impoluecce.

B Hacrosinee BpemMs IPOCMAaTpMBaeTCsd TEHAEHIUS K MC-
OOJIb30BAHMIO BCe 0osiee CreluaJu3MpOBaHHBIX CPEfCTB, Xa-
PAKTEPHHIX JJIA ONpPEZEJEHHOr0 BMAA CHOPTa. DTO OCOGEHHO
SPKO TIPOSIBJIAETCS IPU KOHCTPYHPOBAHMH TPEHUPOBOUYHBIX
YCTPOICTB M TpEHAaXepoB A OOyueHMA TEXHUMKE H COBEp-
IIEeHCTBOBaHMUS B Hel. BMecTe ¢ TeM mpu passutuu ¢usnye-
CKMX KayecTB OJIHM M Te )K€ TPEHHPOBOYHBIE CPEJCTBA MOTYT
HCIOJIb30BAaTbCA CHOPTCMEHAMH, CHEUUAJU3UPYIOLMMHUCA B
pa3nMyHBIX BHJAX CIOpTa.

B naGoparopuu Ouomexammku crnopra BHUU®Ka mop
pyxosoactBoM mpod. K. II. PaTtoBa ycmemHo mpomu HMCIBI-
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TaHAS DPa3JMYHBIC KOHCTDPYKIMHM TPEHAaXKEPHBIX KOMILIEKCOB,
OCHOBAHHBIX Ha wujee «oO0Jeryamolero JMAMPOBaHUA», ITa
MAes 3aKIIOYaeTCs B TOM, YTO K Teny Oeryuiero CIopTCMeHa
NpPUKJIAABLIBAETCS THATOBOE YCHJIHE, HampaBJeHHOe BBEPX.
OHO MOXeT OBITh CO3JaHO pa3/MM4YHBIMM crocobamMu, Harpu-
Mep TATOBBIMH TpOCaMM, 3aKpeIUVIEHHBIMM Ha KpOHUITelHe,
KOTOpHIN, B CBOX OYepeldb, KPENUTCH Ha KakoM-aubo TpaH-
CIIOPTHOM CPEACTBE: JIETKOBOH MalllMHe, MOTOLMKJIE C KO-
Jsackoil. TpaHCHOPTHBIM CPENCTBOM MOJXET OBITb TakXKe Ka-
peTKa, NepeMemamasca No ABYM TPOCaM, TYro HaTAHYTHIM
Haj JOPOXXKOH WJIM NO MOHOpeabcy. JIBHrareseM KapeTKH
CNYXUT 3aeKkTpoMoTop. Tsira BBEpX co3faeTcs peryJMpoBKOM
JUTMHBI PE3MHOBBIX aMOPTH3aTOPOB, COSOUHAIOMINX KapeTKy M
CHCTEeMY MOABECKH CIHOPTCMEHa, KOTOpas CAeJaHa aHaJIOTHYHO
CHCTeMe MOABECKH NaparuioTHUCTA.

Pesynprarhi nposepeHHbix B0 BHHUU®Ke ucciremosanuit
MoKasaau PAL MPEUMYINECTB CHCTEMBI «O0JEryaomero auau-
poBaHus». Bo-mepBBIX, CIIOPTCMEH, TEJO KOTOPOro mnoJjydaer
MOCTOSHHOE TArOBOE YCHJIME BBEpPX, CTAHOBUTCH <«JIerde»
Ha 10—15 kr, 4ro MoO3BOJAET €My pPa3BMBATb 3HAUYHUTEJHHO
GOJBILYI0 CKOPOCTh Oera W NpeogosieBaTh YCTAHOBUBIUMIACH
«CKOpOCTHO#M 6apbep». BO-BTOPHIX, CIOPTCMEH 3aCTPaxoOBaH
OT mafeHMs Ha JOPOXKY M CBA3aHHBIX C DTHM TpPaBM, TakK
KaK IIpH JIIOOOM TeXHHUeCKOM c6oe eMy JOCTaTOYHO IHOAXKATb
HOTM M OH IOBHCaeT Ha peMHAX noABecku. U B-TpeThuXx,
CIIOPTCMEH B YCJIOBHAX UCKYCCTBEHHOro obneruenms, uzberas
NEepeHanpsKEHNA, MOJKET Jyume KOHTPOJMPOBAaTh PUTM
CBOUX OBHIKEHHM.

B naboparopnu 6noMexannku BHUN®Ka 610 noaydeHo
MHOTO WHTEPECHBIX HaHHBIX 00 3(EeXTHBHOCTH HCMONb3OBA-~
HUA ChOeUMasbHO OOOPYAOBAHHOIO TMAPOKaHana B IIPOLECCE
MOATOTOBKH CIOPTCMEHOB BBICOKOTO KJIACCa, CHEeLHNaIu3upyio-
WMXCA B IUIaBaHWU U B rpebie.

IIpeacraBasgeT HHTEpEC HCNOJb30BaHME CBETOMMAMPYIO-
LIEero ycTpoMCTBa, KOTOPOE COCTOUT U3 MyJbTa YIPaBJICHUA
¥ COOGCTBEHHO JIMAEPa B BUAE ABHXKYUIErOCS CBETOBOrO ISATHA.
VYcrpoitcTBO TO3BOJAET YIpaBAATh TEMIOM Oera, co3gaer
ONTHMAJIbHBIE YCJAOBUA [JIA ajalTall OPraHM3Ma K TPEHH-
POBOUHBIM HarpyskaM, oOecrmeydBaeT BBICOKYIO TOYHOCTb B
pabore. 3MeHeHne CKOPOCTH ABUXKEHAS JUAEpPa OCYIIECTB-
JsfeTcA C NIyJbTa ynpawjieHUs B AuamaszoHe oT 2 go 13,3 m/c,
YTO [JaeT BO3MOJXHOCTb I €ro IPUMEHEHMs B TpEHU-
pOBKe OeryHoOB, BEJIOCHIEIUCTOB, JIBI)KHUKOB, KOHBKOGEXKIEB
(0. C. I'neitbepman, C. H. ®okun, I. M. Jlorsunos, 1973).

B nocnesgHne roapi cpegy TEXHHUUYECKHUX CPEACTB, IMpUMe-
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HAEMBIX B OOYYEHMH M TPEHMPOBKE CHOPTCMEHOB, MOABHIMCH
npuOOpLl, OCHOBaHHbIE Ha CNOCO0AaX CTHMYIALMOHHOTO BO3-
JAelcTBHA Ha MbImnpl. Tak, HanmpuMep, JIEKTPOCTHMYJIALMA
MOXET TMPUMEHATbCA Kak JAnsA pas3puTHA  (U3MYECKUX
Ka4yecTB, TaK M JUIA KODPEeKLUMHM TEeXHMKH ABHXenui. Mutepec
K BJEKTPOCTHMYJISLMN MBI 3J0POBBIX JIOAEH BO3HMK CpaB-
HHUTEIbHO HENABHO B CBA3M ¢ IOBBILIEHMEM TpPeOOBaHHM K
MOATOTOBJIEHHOCTH CMOPTCMEHOB, MOMCKOM HETPagUulIMOHHBIX
CpEeACTB ONTHMHM3aLMM M HMHTEHCH(UKAIMHM TPEHHPOBOUYHOTO
npoiecca.

ITpodpeccop . M. Kom oTMewaeT cieAyomue IpeHUMy-
IECTBa 3JEKTPOCTHUMYJISILUU:

— BO3MOJKHOCTb H30UpaTenbHOH TpPEeHUPOBKM Haubosee
Ba’XHBIX MBIII U MBINIEYHBIX CPYIIIL;

~— CnOCOGHOCTD K AKTUBHM3aLMM BCErO COKPATHTEJBHOIO
anmapara MBI, BbI3BaHHOE MakKCHMaJIbHOE COKpaUieHUE
MOXeT GbITb 60JIee CHIBHBIM, YIEPKHUBATLCA AOJbIIE M IOBTO-
pATbCA GOJIblllee KOJMYECTBO pa3, 4EM MpPH IPOHU3BOJLHOM
MaKCHMAaJIbHOM YCIJINH;

~— BO3MOXHOCTb BOBJE€XaTb B pPaboTy B NEpBYIO Odepenb
GosibIiMe rPYNNBI ABUTATEJbHBIX MBI, C TPYAOM TPEHHUDYIO-
muecs OGBIUHBIMM CPEACTBAMM;

— GosibIION OMANa3OH 4YacTOT, INO3BOJAKINME H306exarb
3aMeJJIEHNs] CKOPOCTH M COKpAalleHWs MBIl

MccnepoBaHus, mnposogumble B Benopycckom rocyaap-
CTBEHHOM WHCTUTYTEe (PU3HUECKON KYJbTYpHl IOA DYKOBOJA-
ctsom npo¢d. B. T. Hazaposa, noxaspiBaoT BbICOKYIO 3 deK-
THMBHOCTb BHEADEHUA B TPEHHUPOBOYHBLIN IMPOLIECC TEXHHMYECKMX
CPEACTB, OCHOBAHHBIX HAa MEXaHMYEeCKOM CTUMYJIMDOBaHHM
MBIIIL. JTOT METOJ OCHOBaH Ha TEOPETUUYECKHX U BKCIEpH-
MEHTaJbHBIX MCCIECAOBAHUAX B 00JACTH CTATHUECKOH M BOJIHO-
BOil 6MOMexaHMKHM. B HaHHOM ciyuae UCHOMB3YyeTCS SBICHUE
OHOMEXaHMYECKOrO0 pe30HaHCa, IPY KOTOPOM IPOMCXOIMT
BO3pacTaHWe aMIUIMTYAbl B ABHraTeJIbHbIX 3B€HbAX MPH BHEII-
HHUX NEPUOAMYECKMX MEXaHHYECKHMX BO3JAECHCTBMAX C oOmpepe-
JeHHOH uacToToil. IToJIOXHTENBHOH OCOOEHHOCTBIO METOAa
MEXaHHYECKOr0 CTHUMYJMDOBAHUA MBIl HABJAAETCA TO, YTO
CTHUMYJIALIMS MOJXXET NPOM3BOJMTBCA B YCJOBHUAX COPEBHOBa-
TEJbHBIX YNpaXXHEHHH.

PesynbraThl MccaegoBaHuil, nposeaeHHbIX npod. U. II. Pa-
TOBBIM C COTPYAHHKAMHM, IPOAEMOHCTPHMPOBAJIHN BBICOKYIO 3¢~
(beKTHBHOCTb NPUMEHEHUA KOMIUIEKCHBIX TPEHaXXEPHBIX CTECH-
JOB B IIPOLIECCE MOATOTOBKM CIIOPTCMEHOB pDa3JIMYHBIX CIelMa-
mu3aupii. OHM MOKa3aJjiM, YTO TOJBKO B YCJIOBMSX TpEHaXep-
HOTO CTEHAZ MOXHO yBepeHHO M 0e3 ommbox BOCHpou3Be-
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CTH COPEBHOBATEJIBHbIH PEXHUM M B XOJI€ €ro BHITOJIHCHUSA
JOOUTBCA MPAaKTHYECKH NOJHOM peaaM3alLMH JBUTATEIbHbIX
BO3MOJKHOCTEH CIODTCMEHa, T. €. HMCKYCCTBEHHO CO3JaTh
VHHKQIbHYI0 CHTYAUHIO PEKODJHOTO BHIIOJHEHWS 3aJaHUs.
VIMEHHO B CBSI3M C YHMKAJbHOCTBIO NMOAOGHOH CUTYalldM BCETO
HECKOJIbKMX BOCIIPDOM3BEACHHMI PEKOPAHOro pexuma (He Oosee
JECATH TONBITOK) JOCTaTOUHO AJA TOro, YTOOH CHOpPTCMEH
3aKpenwI B CBOEM CO3HAHHU U B CaMOH CHCTEME ABHMIKCHHI
PHUTMHKO-CKOPOCTHYIO CTPYKTYpPY OTpabaTHBaeMOro COpPEBHO-
BaTeJIbHOrO pexuMa. OJHaKO dTa CTPYKTypa HyXKAaeTcs B
NOJAKPEIUICHAH KaK CaMMM BOCIIPDOM3BEAECHHMEM DEeXHMa, TaK U
npoueAypaMH TNCHXHYECKONM HACTPOMKHM Ha €ro MHICJEHHOE
BHIIOJIHCHHE.

MBnorue HCCAECIOBATEJM TOMYEDKMBAIOT, YTO OJHHM H3
caMux 3¢ }EeKTHBHBIX CPEACTB CIEUMaIbHON PHU3HYECKOH moa-
TOTOBKH CIIOPTCMEHOB, Pa3BHBAIOIMM H COBEPHICHCTBYIOLIUM
Haubosee HEOOXOAMMBIE KAUECTBA M HABHIKH, SABAETCA CaMoO
COPEBHOBATEJbHOE yNpa)kKHEHHe. BMmecTe ¢ TeM, KaK NOKa3H-
BaeT CHOPTHMBHAasi TPAKTHKa, YAEJbHHH BEeC BHIIOJHEHUA
OCHOBHOI'0 CIHOPTHBHOTO YNPAa’XHEHHA B IOJHYIO CHJIY B Tpe-
HHPOBOYHOM IMPOLECCE CIOPTCMEHOB OTHOCHMTEJIBHO HeGOoJb-
moi. ¥ 5To BHOJHE 3aKOHOMEpDHO, TaK KaK BHIOJHEHHE C
MaKCHMaJIbHOM HMHTEHCHBHOCTBIO COPEBHOBATEJIbHOTO YIPaK-
HEHHs CBs3aHO ¢ OonbmMME 3aTpaTtaMu (PH3NYECKOH M HEpB-
HOM DHEpTHUH.

OHHM H3 CPEACTB DPEMEHHs JAaHHOH NpO6JIEeMB MOXKET
OLITH MPUMEHEHHE B TPEHMPOBKE CIOPTCMEHOB CHELMaJbHBIX
TPEeHaXXepPHHIX YCTPOMCTB, MO3BOJIAIOIIMX MOJAECIMPOBATh pa3-
JIMYHHE peXMMBl PabGoTbl MHIIN B YCIAOBHAX, OMM3KMX K
cneuu(PHUUYECKOH CTPYKTYpe OCHOBHOTO CIOPTHBHOIO yHpax-
HECHHUA.

XapaKTepHOH uepTOH COBPEMEHHOM METOJAMKHM CIOPTHB-
HOM TPEHHUPOBKM SBJAAETCS CEIHHCTBO AHAJINTHYECKOTO H
CHHTETHYECKOro MOXoja. DTO 3HAYMT, 4TO HeoOXoauMo He
TOJIBKO COBOKYMHO COBEPIICHCTBOBAaTb BCE T€ KauecTsa, OT
KOTOPBIX 3aBMCHT pe3yJbTaT CHOPTCMEHAa, HO M BO3JEHCTBO-
BaTb HA HHUX M36HpaTEIbHO.

HMeHHO B 3TOM OTHOINECHMH HHTEPECHH M MEPCHEKTHBHHI
yInpaxXHEeHHs JIOKaJIbHOTO XapaKTepa Ha CHellMajbHBIX TpeHa-
Xepax I MNOBHIICHHSA (PYHKUHMOHAJbHHIX BO3MOXHOCTEH
OTHOCHTENBHO CJa0bIX MBIMEYHHX IPYNO, HE MOJYJalOUMX
JOCTATOYHOM HArpy3kM B Ipouecce OOBMYHOM TPEHMPOBKH,
HO HEOOXOAMMEIX JJIA COXPAaHEHHA MeXKMBIMEYHBIX COOTHO-
INeHWH NpPH NOBBIMEHHH CHOPTUBHOIO MacTEpPCTBa CIIPMHTEPOB.

Cneayer Takxe OTMETHTb M TO OOCTOSTE/NBCTBO, YTO, CO-
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rnacHo uccaegosannsiM A, WM. Kysmeuosa (1967), npu ma-
NpaBJIeHHBIX MBIIIEYHBIX HArpy3kKaX JIOKaJbHOrO XapakTepa
YacTOTa CEpHeYHHIX COKpPalleHMi MeHblle, a BpeMs paccyab-
JIEHWA CepieuHodl MbIK Gosibmie, YeM NHpH TakoM Xe Ha-
rpy3ke ofmero xapakrepa. IIpH JoKajAbHON MBIIEYHOU Ha-
rpy3ke ObUM OTMEYeHBl 60jiee BLICOKME MOKA3aTE/IM YDPOBHSA
HAaCHIHIEHUA KPOBH KHCJIOPOJAOM H 31eKTPOAKTHBHOCTH MBbIMNIIL.
OTO CBHAETEJbCTBYET O BO3MOJXXHOCTH IOBBICUTH HMHTEHCHB-
HOCTh TPEHHPOBOYHOIO MpoUecca MyTeM IejieHanpaBIeHHOTo
OpUMEHEHUS OOJBIIOrO KOJHYECTBA YIPAXHEHHH JIOKAJABHOIO
M PpErdoHanbHOTO XapaKTepa Ha pa3JHYHLIX TpeHaXepax.

MHOroYHCJICHHBIE HCCNEAOBAaHUSA, MPOBEHNEHHBIC MO/ PYKO-
pogcteoM mnpod. W. Il. Parosa B nabopatopumu 6uomexa-
unkd BHUM®Ka, pe3yabTaTel HAIINX HCCASHOBAHMHA B JIETKOH
aTJIeTHKe, a TaK)X€ OMBIT NMPUMEHEHHs Da3/IMIHBIX TpEeHaXep-
HBIX YCTpONCTB B JPYrMX BHJAaX CIOPTa CBUIETEIBCTBYIOT O
TOM, 4TO 3TO HaNpapjIcHHE SABAAETCA OJHMM M3 IPOrpecCHB-
HbIX B COBEpPIICHCTBOBAHHHM METOIMKH PA3BHUTHUA CIELHAJIbHBIX
¢du3MYECKHX KaYeCTB CHOPTCMEHOB M HX TEXHHYECKOro Mac-
repcTBa. IIpyyeM 3HaueHHE TPEHaKEPHBIX YCTPOMCTB M APYTrHX
TEXHUYECKHX CPEACTB C pPOCTOM CIIOPTHBHOTO MAacTepCTBa
JOJIXHO MOBBILATBCA. DTO CBA3aHO ¢ Oonbmeil crenmanusa-
umel TPEeHUPOBOYHOTO Mpoliecca.

Poap nmpuMeHeHMs TpeHa)XepoB B CIIOPTE HE OrpaHMYMBa-
€TCA TeM, YTO OHU MOBHIIAIT 3PPEKTHBHOCTh YUEOHO-TPEHH~
pPOBOYHOIrO mpouecca 6arogapsA HaNmpaBJeHHHM H YOpaB/sie-
MBIM (pU3HIECKMM Harpy3kaM. Tak, HampuMmep, TEXHHUECKHUE
cpeacTpa OOy4YEeHHs B COOPTHBHHX Hrpax o6ecHeynmBaioT
YCKOPEHHOE COBEpPIIEHCTBOBAHME IBHIraTEJbHOTO HaBHIKA,
CMOCOGCTBYIOT CHHXKEHHIO TpaBMaTH3Ma H  JCHXHYECKOTO
HamIpsDKEHHU A, TOBLIMAIOT AKTHBHOCTL CIOPTCMEHOB. Pasmenie-
HHE TPEHAa)XepoB B NOMEMIEHUM MO3BOJIAET YMEHBIIUTb IHEpe-
OXJIaXJEHHE OpraHM3Ma, KOTOPOMY CHCTEMAaTHUYECKH ITOJBEp-
raloTca KOHBKOOGEXUB, MIOBUBl, (PUIYPHCTHI, JBIXHHUKH, XOK-
KeucTsl M gap. Kpome TOro, mocse mpocrymueix 3abosnepa-
HHi1 TOABNAETCA BO3MOXHOCTH BO3OOHOBNATD TPEHHPOBKH IIPH
KOMHAaTHOH TeMIepaType, YINpaXHAsACh Ha TpeHaXepax.

B HekoTOpHIX BHAAX CIOpPTAa OTPULIATENBHOE BIAAHHE HA
3J0pOBbE€ OKa3hBAIOT pa3JMUHble XHMHYECKME BeLIeCTBa,
HMeomMecs B CTPEJKOBHX THpaX, IUIaBaTeIbHBIX OacceiHax,
Ha aBTOJOpOrax M Ap., a TakXe TpaBMHUpPYIOMIee BIMSAHHE OIy-
Ma OT BBICTPEJIOB, paGOTH MOTOPOB, HAfAIOLIMX CITOPTHBHHIX
CHapsAgoB M T. J. YMEHBIIHTb DTH BIUSAHHUA IO3BOJAET OCY-
HIECTBNEHHUE 4aCTH Y4eOHO-TPEHHPOBOYHOIO MpOLECCa HA Tpe-
Ha)xepax M TPEHHPOBOYHHX YCTpOMHCTBaXx.
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Heob6xoauMOCTh B HEKOTOPBIX BHAAX CHOPTa HA/EBaThb
IUIOTHO OBJIEralomy0 OfeXAYy M3 CHHTETHYECKOW TKAHM MPH-
BOOWT K MNeperpeBy opraHusma. TpeHaXxepsl Aai0T BO3MOX-
HOCTb 00XomMTbCA 6e3 Takol OmeXAbl, YTO [AET UYBCTBO
CcBOGOABL M JOCTATOUHOH a’dpallMH Tesa.

Hrax, pauoHa/JbHOE NpPUMEHEHHE TEXHHUYECKHX CPE/ICTB
JaeT BO3MOXHOCTB:

1) IesleHaNpaRIEHHO pPEUIATb BOMPOCH YIpaBlIeHHWA yqel-
HO-TPEHHPOBOYHBIM IIPOLIECCOM CIIOPTCMEHOB M Gosee addek-
THBHO NPOBOAKTb O0YUYEeHHE HX TEXHUKE CIIOPTHBHBIX yTIpaKHe-
HUI;

2) pacuIMpUTB KPYr CPEACTB H METOJOB, IPUMEHAEMHIX B
¢u3uUecKoil, TeXHHYECKOH, TAKTHYECKOH, MOPaJbHO-BOJIEBOH
¥ TEOPETHYECKOH MOATOTOBKE CIIOPTCMEHOB;

3) co6mopaTh NPHUHUMN CONPSXEHHOCTH, T. €. COOTBET-
CTBHA CIEIHAIbHBIX YNPaXXHEHWH OCHOBHBIM COPEBHOBaTENb-
HBIM JBM)KEHHMAM, OJIaropaps 4eMy He TONBKO pa3BUBAIOTCA
¢u3MUecKHe KauecTBa, HO ¥ OAHOBPEMEHHO COBEPIICHCTBYETCHA
TEXHHYECKOE MAaCTEpPCTBO;

4) uncnonb3oBaTh 3P ¢PekT coueTaHuA NMPEOAOICBAIOIIETO U
YCTYNAIOWIEro PeXMMOB paGoThl MBI ¢ YUETOM CrieldpHKH
ABHXEHUH OCHOBHOTO CIMOPTHBHOIO YIPaXXHEHHA,

5) usz6upaTenbHO-LIEICHANPABJICHHO pPa3BABaTh OCHOBHEIE
Wi cnenudUUecKHe IPYNNBL MBI, ONpeAeadionHe ycrnex B
AAaHHOM BHJE CIOPTA;

6) NpPUMEHATH YNPaXHEHUA JIOKAJBHOTO M PETHOHANABHOTO
XapakTepa, CIOCOOCTBYIOIIME YKPEIUIEHHIO OTHOCUTENIBHO Cra-
6LIX 3BEHBEB MBILIEUHON CHCTEMBI CIIOPTCMEHOB;

7) n30HpaTenbHO BO3AECHCTBOBATH Ha OIpENEJEHHBIE MbI-
IIeyHble IPYNOBL ¢ yueToM a3 apuxeHuid, rae HeoGXoauMo
MpOsIBJICHHE MaKCUMAaJIBHBRIX YCHWJIMM;

8) MHOroxparHo MNOBTOPATH CJOXHOKOOPJAWHAIMOHHbIC
yIpa)CHEHHsI B 3aJaHHOM DEXHMe;

9) BOCCTAaHABJIUBATH B MBIIEYHON MaMATH OCHOBHbIEC (a3bl
H [eTaJIdi CIIOPTHMBHOIO YIpaXXHEHHU;

10) uyeTkO HO3UpPOBaTb HArpysky.

Fnasa 2
TPEHAXXEPbl U TPEHUPOBOYHBLIE YCTPOHUCTBA
B ®U3UYECKOHN NOATOTOBKE CNOPTCMEHOB

du3nueckas MOArOTOBKA CIIOPTCMEHA COCTABJAET OCHOBY
CNOPTHBHOK TpeHMpPOBKN. B ee mponecce oOCymECTBAAETCA
pa3BUTHE OCHOBHBIX ABHTATE/JbHBIX KAUECTB: CHJIBL, OBICTPOTHI,
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BBIHOCJINBOCTH, JIOBKOCTM M THOKOCTH. ®OH3MYecKas MOAro-
TOBKa IOApPAa3fe/sieTcss Ha OBWYIO U CredHabHYIO.

OO0was ¢pu3HUecKast IOATOTOBKA HAIpaBJeHa HAa TapMOHM-
YeCKOoe pa3BUTHE CIIOPTCMEHa: MOBHIMIEHHE (DYHKIIMOHAJIBHBIX
BO3MOJXHOCTEH OpPraHOB M CHCTEM OpraHM3Ma, YyJIydyleHHe
KOODAMHAIMOHHEIX CIIOCOOHOCTEH, COBEPIICHCTBOBAHUE (DH3H-
YEeCKMX KauecTB, ABUraTeJbHbIX HABLIKOB M YMeHHit. YToObI
JOCTHTHYTb 3TOr0, HEOOXOAMMO CHCTEMATHYECKOE BO3Jei-
CTBHE Ha OpPraHHM3M C INIOMOIIBIO OOMIEPA3BHBAIOMIMX YIIpaXK-
HEHHH M CIEeNHaJbHBIX YIpaXHEHWH H3 Das3/JHNYHBIX BHUAOB
cropra.

CrneuvanbHas ¢u3HUecKkad IIOArOTOBKA HaIlpaBjieHa Ha
pa3BuTHe Te€X (DYHKIMOHANBHBIX BO3MOXHOCTEH OpraHM3Ma,
OT pa3BHTHs KOTODBIX 3aBHUCAT JOCTHXEHHUA B JAHHOM BHAE
cnopra. OCHOBHBIMH CpPEJACTBaMH CIEIHaNbHON (PH3UYECKON
NOATOTOBKH CIIOPTCMEHa CJIy)XaT COpPEeBHOBAaTEJbHbIE [IA
IaHHOTO BHJA CIIOpTa YIpaXXHEHUHA U CIIELUUATIBHO-IOATOTOBH-
TeJbHblE YNpaXXHEHWsA, KOTOpble pa3pabaTHBalOTCA Ha HX
OCHOBE.

B HacTofIlee BpeMs TpPEHMPOBOUHBIE YCTPOMCTBA M Tpe-
HaXXephl YCIEIIHO NMPUMEHAIOTCA KaK B OOlIed, Tak M B CIe-
nManbHON (PU3MUECKOd HMOArOTOBKE CIIOPTCMEHOB.

3HaynTeNbHOE YBEIMUCHHE OOBEMOB M HHTEHCHBHOCTH
TPEHMPOBOYHBIX HArpy30K OTPHLIATEJBHO BO3AEHCTBYET Ha
OpraHM3M CIOPTCMEHOB. BiMsAHME OTpHIIATEJbHBIX (PaKTOpPOB
MOJXHO CHHU3HTDb, OCYLIECTBAAA 3HAYMTEJbHYIO 4acTh y4eOHO-
TPEHHPOBOYHOTO IIpOLieCCa IPH IIOMOINM TPEHa’XEPHBIX YCT-
pOICTB, KOTOpPBIE Pa3HOOOpPa3AT 3aHATHSA, IOBbIMIAIOT HX DMO-
LIMOHAJIbHOCTb.

BroimosiHeHHe yHpaXXHEeHMH Ha TPEHMPOBOYHBIX YCTpPOWM-
CTBaX M TpeHaXepaxX IO3BOJAET, ¢ OAHOH CTOPOHBI, COXpa-
HHUTh BBICOKYIO CTEIEHb CONPAXE€HHOCTH C OCHOBHBIM COpPEB-
HOBaTEIbHBIM [IBHJKEHHEM, a C ApYroil — M3BupaTesbHO BO3-
JIefCTBOBATb Ha Pa3BHUTHE HEOOXOAUMBIX (PHINYECKHX KAYECTB.

B Hacrosimee BpeMsa ualie HCIOJB3YIOTCH CIElHMaJibHbIE
TPEHaxXephl, PeXe — CEPUH TPEHUPOBOYHBIX ycTpoHcTB. Ilpn
STOM CEepHM OOBIYHO MCIOJb3YIOTCH JHMIIb B KAa4eCTBE IMOACO0-
HbIX CHapsAlOB, IIPUMEHEHHE HMX HABJISAETCH DIHU3OANYECKUM H
HE OKa3blBaeT CYIIECTBEHHOrO BJIMSHMA Ha OpPraHU3aIMIo U
poBefeHue yueOHO-TPEHMPOBOUHOIO IIpoLEecca.

BmecTe ¢ Tem cnenmasbuble uccaeposanua (B. I'. I'epacn-
MEHKO ¢ c0aBT., 1975—1980) nokasaam, 4TO KOMILIEKC Tpe-
HaXepoB, cocTOAIMN H3 40 YyCTPOMUCTB pa3zHOOOPa3HBIX KOH-
CTPYKIMIA, OOBEIUHEHHBIX B €AMHYIO B3aWMOCBSA3aHHYIO CHC-
TeMy, IIO3BOJAET AOCTHrath 3¢ddexra, KOTOPHIH HEBO3MOXHO
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MONMYYHTh OT OTAENBHO B3ATHIX ycTpoitcTB. Ha TakoMm xomm-
Jlekce BO3MOJXHa KaK HWHAMBUAYaJIbHAas, TaK ¥ TIPYINoBas
TPEHUPOBKAa B TeUeHUE JUMTEJbHOrO BPEMEHH (B 3aBHUCHUMOCTH
OT IMOCTABJEHHLIX 3a7iay).

Ons pa3BUTHA (DHU3HYECKUX KAaYECTB CIIOPTCMEHHI MPOBO-
AAT Goabmyo mo 00bEMY M HMHTEHCHBHOCTH TPEHMPOBOUYHYIO
pabory. Harpy3ka Ha OpraHmsM NOpH Takoi paGore ouenb
BEJHKa, HO ee pe3yJbTaThl He Bcerja OBIBAIOT NpPONOPLEO-
HaJbHH 3aTpa4eHHBIM ycwmaAM. J¢ddekT TpeHHMpPOBOUHBIX
3aHATHH BO MHOIOM OINpEAENsAETCA BHAOM H XapaKTepoM
BLIITOJTHAEMEIX YIIpa>kKHEHUH,

QusnuecKHe YIpaXKHEHMs KaK CPEACTBO TPEHMPOBKH Je-
JATCA Ha TPM Ipymmnl: oOlenoaroroBuTenbHble (Hecnerudu-
YecKHe), CIEelMaIbHO-TIOATOTOBUTENbHEE (crnenuduyecKue)
M OCHOBHBIE COpPEBHOBAaTeJIbHHEE (CIEUHasIbHEIE).

Kpyr oOmenoAroTOBUTENbHBX YOPAaXKHEHUH IPaKTHUYECKU
He OTPaHMYEH, OAHAKO IpPH MX HmOAGOpE HYKHO, YTOGH KOM-
IUIEKC OTpaxajl OCOOEHHOCTH CHOOPTHBHOH choelMaIM3auuy.

CrenyanpHO-IIOATOTOBUTEIbHbIE  YIIPA)KHEHUS IPUMEHA-
IOTCA JAJIs1 HanpapBJeHHOro H amcddepeHUMPOBaHHOTO BO3AEH-
CTBHSI Ha pa3BATHE /BUraTeJbHHEIX KaueCcTB M HABHIKOB,
HEOOXOAUMBEIX CIOPTCMEHY Al JOCTHXXKEHHA YCIleXa B CBOEM
BHZIe CIIOpTa. B 3aBUCHMOCTH OT HNpeMMYIIECTBEHHOH Hampas-
JIEHHOCTH CHElMaJbHO-MOATOTOBHTEIbHBIE YNPaXXHEHHA NOJ-
pa3fensaAOTCs Ha pa3BHBalOmMe (HampaBJEHHLHIE B OCHOBHOM
Ha pa3puTHe (pU3NUEeCKNX KadecTB) M Ha mnojpoasmme (cmo-
cOBCTBYIOIIME TJIABHEIM 06pa3soM OCBOEHMIO (pOPMEI, TEXHHUKH
JBHIKEHHH ).

CopeBHOBaTEJIbHEE YIPaXXHEHHUS] — ITO YHPaXHEHHA B
U30paHHOM BHAE CHOPTA.

Bce 5TH yOpaXXHEHHsI MCIIOJAB3YIOTCS B mpouecce obmeld u
crnenyanbHOR (PH3HUECKOM, a TakXKe TEXHHYECKOH NMOATrOTOBKH
cnoprcMenoB. IIpudeM B mpolecce MOBHIMEHAS CIOPTHBHOTO
MacCTepCTBa YBEJMYHBAETCS KOJHUYECTBO CIEUMaJbHEIX YIpaxX-
HEHHUIL.

H3BecTHO, YTO €CJIM CIIOPTCMEH Ha NMPOTSXKEHHH AJIMTENib-
HOrO BpeMEHH OyJeT NPHMEHATb OJHM M TE€ XK€ YIOPa)KHEeHHH,
nJaxe HauOonee 3¢ deKTHBHBE, TO €ro OPraHW3M MOCTENIEHHO
ajlanTHpyeTcss K HHM, H OHM IIePeCTaHyT JaBaTh IIOJIOXKH-
TeJIbHEI TPEHMPOBOUHHIH 3(ddeKT H3-3a CTaOMIM3alNH Bpe-
MEHHEIX H IIPOCTPAHCTBEHHBIX XapaKTepHCTHK. CHHUXKeHHe
acddexra BO3HAEHCTBHA OAHOrO TPEHHPOBOUHOIO CPEACTBA €
TOYKM 3peHusi (HU3NONOIMH MOXHO OOBACHHTH Kak ajal-
TaUMI0O HEPBHO-MBIMEYHOrO aNnnapaTa K BHEmMHeMYy pasjapa-
JKHTENO, T.€. MBIINLI K IEHTpaJibHasi HEpBHas CHCTEMa
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nepecTaloT PearvpopaThb HAa CTABIIME TNPUBBIYHEIMH Ui HHX
BHEIIHHE BO3JEHCTBHA.

OppuM H3 WyTEH IPEOJoJIeHWs afanTalMd M [epeBoja
BCEro Opram3Ma Ha Gonee BHICOKHI YPOBEHb (HYHKIMOHUPO-
BaHWA MOTYT CTATh CHJIOBBIE M CKOPOCTHO-CWJIOBHIE YIpax-
HEeHHA pa3/M4YHOro mno Macmrabam BosaeicTeus (oGmero,
PEeruoHAbHOIO, JIOKAJLHOTO), BHINOJAHAEMBIE C BBICOKOH HMH-
TEHCHBHOCTBIO Ha TPEHaXXepHBIX YCTpOMCTBax.

VopaXHEeHAS PErHOHAIBHOTO M OCOOEHHO JIOKAJIBHOTO
XapakrTepa, BHIIOJHAEMBIE Ha TPEHAXXEPHHIX YCTPOHCTBAX,
MO3BOJAIOT, BO-NEPBHX, H30MpPATENBHO BO3/AEHCTBOBATh HA
pa3/iM4yHBIe, B TOM YHCJ€ M Ha OTCTAION[He, IPYIIB MBIIILL;
BO-BTODHIX, 3HAYMTEJbHO HHTEHCH(ULUMPOBATH TPEHUPOBOU-
HHH MNpPOIECC, TaK KaK IPH HANPaBACHHHIX MEIIIEYHHX Ha-
rpy3Kax HaGMOAAlOTCA MeHee BHIpaXXEHHHE CABHIM B pabote
CEePIEeYHO-COCYAUCTON M JBIXaTENbHOM CHCTEM; M B-TPETHHX,
3aHATHA C HCIOJb30BAHHEM TPEHaXXePHHIX YCTPOWCTB MpOXO-
aAT Gosiee IMOLMOHANBHO.

IMoarBepXXHAEHHEM MOFYT CJIYXHTb Pe3yJIbTaThl NMpOBeAEH-
HOTO HAMH MEJarorMuecKoro SKCIEpUMEHTa Ha 6asze pecmyO6-
JIMKAaHCKON MIKOJILI-MHTEPDHATA CIOPTUBHOro npoduins Mun-
cka. BHna BHABIEHA HeOOXOAMMOCTh Oosee HHTEHCHUBHOIO
Pa3BUTHSA OTHOCHTEJNBHO CAAaOHX MBIOIEYHHIX TPYII HHXKHHX
KOHEYHOCTeH y 6eryHoB Ha KOPOTKHE JUCTAHIMH. DTH MBIOILIb
He MOJYYAIOT JOCTATOUHOM HArpy3kM B OONBIIMHCTBE YIpaXK-
HEHMIi, TNpUMEeHAEMBIX cHOpuHTepamu. Hamm 6nuio mpepjio-
JKEeHO pa3BUBAaTh CWIOBHIE H CKOPOCTHO-CHJIOBHIE KayecCTBa
Pa3/JMUHBIX TPYNI MBINL Y JErKOAaT/JIETOB MYyTeM JIOKaM30-
BaHHHX BO3JEHCTBHA Ha CHeUMaNbHBEIX TpeHaXxepax. Mu
NpPOBE/M MEeJarorHuecKuii SKCIepUMEHT, I'/ie rpynna A BHIIOJI-
HAJIa MHOTO YNPa)XHEHHH JIOKAIBHOIO XapaKTepa Ha TpeHaxXe-
Pax ¢ LEeNBbIO MOBHIIIEHUA (PU3HYECKUX KAaueCTB OTHOCHTEJIbHO
cnabbix MBuleyHbIX rpymm  (crubateseit mor). Dra rpymnna
JOOMIaCh 3HAYMTE/ILHOTO IPEHMMYLMIECTBA B YJAYYIIEHHM pe-
3y/LTATOB B COIPMHTEPCKOM Oere 1o cpaBHEHHIO ¢ rpymmoi B,
rae OCHOBHOE€ BHHMMaHHME YAeNsUIOCh DPAa3BHUTHIO MOIMHBIX
«crerudpuuecKux» MBIMIEYHBIX TPYII, B OCHOBHOM IPBIXKKO-
BBIMH YIIPa>KHEHHSMH.

UabuparenbHass HampaBAeHHOCTb MBIMIEYHBIX HAarpy3okx
NpH pPa3BUTHH CIEIMaJbHHX CHJIOBBIX M CKOPOCTHO-CHMJIOBBIX
KauyecTB II03BOJIAET MHOIOKPaTHO YBE/JMYMTh HArpys3Ky B YI-
PaXHEHMAX 3a CYeT Pe3KOro COKPAamieHUs KOJHYECTBA
MBIIL, 3aHATHIX B BHUIONHEHMH pabouero ABUXEHHMA.

HnTepecHa mepcneKTHBa HCNOJB30BAaHMSA TPEHHPOBOUHBIX
ycTpoiicTB B ¢u3nueckoM BocrnuTaHuu Aeteil. Tak, Hanpumep,
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y WIKOJbHHUKOB NMPHUMEHEHNE TPEHAXEPOB NO3BOJIAET B Oosee
KOPOTKME CPOKH pelmaTh 3ajady pa3BUTHA IBUIraTEbHBIX
KauecTB, NPeAyCMOTPEHHYIO yuebHOM mporpammoit. OcoGeHHO
xopomnit 3ddeKT AOCTUraeTcs B 3aHATHAX C AETbMH, CTpa-
JAOIMMH H30BITOUHBIM BeCOM. Takue AEeTH OXOTHO 3aHH-
MaloTCcs Ha TpeHaxepaX, B TO BpeMA KaK Ha CTAHJAPTHBIX
'MMHACTHMYECKHX CHapAAax oT HHX TPYAHO AOOHMTbCA aK-
THBHOCTH.

PasyiuuHbie JABHraTe/IbHbIE KaueCTBA MAOCTHUIAOT CBOETO
€CTECTBEHHOr0 MAaKCHMMAaJIbHOTO DAa3BUTHUA B Pa3HOM BO3pacTe.
Ilepuonsl, KOTOpHE XapaKTEPU3YIOTCA 3HAYUTC/IBHBIMH H3MeE-
HEHUSMH B BO3DACTHOM Da3BUTHUM OPraHM3Ma, IOJIyYHJIM Ha-
3BaHHE KDHMTHYeCKMX. B Takue mnepuoppl cnenmanbHas MNOA-
roToBKa aaeT Oosee BHICOKMH 3ddeKT AJA pa3sBHTHA OIpe-
DenenHbix xadectB (3. W. Kysueuonma, 1975). Ilostomy B
MHOroJleTHEH NOAroTOBKE CHOPTCMEHOB CJjeJyeT Y4YUThIBATb
Hanbosee OJAaronpHATHHIA BO3pACT A Da3BUTHA TE€X WIH
HMHBIX Ka4ecTB.

HecMOTpsA Ha TO 4TO ypOBEHb COBPEMEHHBIX CIODTHBHBLIX
JOCTHXEHHH OYeHb BBICOK, MPeJIe/IbHBIX 3HAUCHUH OHHM eIe He
pocturaia. HecoMHEHHO, YTO NpPUMEHEHME TeXHHYEeCKHX
CPEACTB B cmnopTe OymeT cnocoGcTBoBaTb Oosiee MOTHOMY
NposIBJIeHUIO (PU3UYECKHX BO3MOXKHOCTEM.

Ecau B mpounecce cneuuanbHoi ¢HU3UUECKOH HOArOTOBKH
CIOOPTCMEHOB B DAa3jIMYHBIX BUJAAX CIOPTA HCIOJbL3YIOTCA B
OCHOBHOM Y3KOCIEHMaIN3UpPOBAHHbIE TEXHUYECKUE CPEeACTBa,
TO JnsA pelleHdsl 3ajay obumeil ¢u3nueckoil MOArOTOBKH
pecbMa 3¢ deKTHBHE Bce 0e3 MCKIIOUEHHsT TPEHHPOBOYHBIE
YCTPOMCTBAa M TpEeHaXephl.

2.1. YHUBEPCAJIbHbIE TPEHAYKEPHLIE YCTPOHCTBA
C KOMMNMNEKCHbLIM BO3AEMCTBMEM HA MbilliLbl TYNIOBULLLA,
NMAEYEBOro NOSICA, BEPXHMX U HMKHKUX KOHEYHOCTEH

YceTpoiicTBO AN MMMTAlMK [MOJbeMa Ha JIECTHHULY. Ipen-
Ha3HaueHO AIA OOEedHU3NUEeCKOH NOArOTOBKM CHOPTCMEHOB
[223].

Ycrpoiicteo (puc. 3, a, 6, 6) BKIIOuaeT OcHoBaHHe [
B BHjie NpsSMOYrOJbHOM DaMbl M KOXYXa, CJyXallee ONOpOH
U1 BPAIAIOMIErocs BOKPYr TOPU30HTaJIbHOM ocu GapaGana 2
co crynenbkamMu 3 Ha BepxHeil miatdopme 4. CTyneHbKH Bbl-
nosHeHbl B OpMeE TPEYroJIbHUKA M PACIOJOXKEHB! B IBa pAjaa
LA JIeBOM M mpaBod HOrM. B KaXxpaoM psAay mo uyeTbipe CTy-
NEeHbKH, pa3HECEHHblE IO OKpYXHOocTH OapaGaHa 2 mopm yr-
soM 90° mpyr x apyry (puc. 3, é). BapaGan 2 co cTymeHb-
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Puc. 3

KamMu 3 BpalaeTcd Ha NOJMMNHUKE 5, YCTAaHOBJIEHHOM Ha
ocu 6.

YcTpolicTBO MMeeT TakXe OPUBOA 7, PEryiasaTop Bpalie-
HUA 8, ruppaBamueckuit Hacoc 9, Tpy6onposoa 10, 11 Bxopsa-
HIero M BBHIXOAALIErOo IMOTOKa, KiaanaH-peryaatop 12 notoka
u pesepsyap 13,

Hacoc 9 npusogur B peiicTBue mnpusof, 7, COCTORLIMM
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6
8

Puc. 4

U3 GOnbLUIOR M MaJON INECTEPEH, COSAMHEHHBIX APYT C APYroM
Ienbio,

B HCXOAHOM MOJIOKEHHU CHOPTCMEH CTAaHOBHTCH Ha Hak-
JIOHHOE ocHOBaHue I M Geperca pykamu 3a mopyunw. Ilog Ts-
JKECTbIO Beca H CHJIH JaBJeHus KaXxzaoil Horu GapabGaH co cry-
[MeHbKaMM HA4YMHAeT BPAIIAThCA B HAMpAaBJIEHWM CTpeJikh B,
nokas3aHHOH Ha puc. 3, a. CKOPOCTb JABH)XEHHA CTYNECHEK U Be-
JIMYHHY NpWiaraeMoil CWIbl MOXHO peryJHMpoBaTh NOCPEACT-
BOM KJiamaHa [2, pacrnoJIOKEHHOro Ha OZHOM M3 MOpYYHel.

VcrpoiicTBO IUIA TPEHMPOBKM MAXOBHIX M TPYAHBIX MBI,
IIpeaHa3HaueHO A1 Pa3BHTHA CHJIBI MBI BHYTPEHHCH IIO-
BEPXHOCTH OeApa M rpyaubix Mumy [255].

VYcrposicrBo (puc. 4, a, 6, 6) uMeetr ocHoBaHne [ H Bep-
THKaJbHYIO CTOHKY 2, TE€JECKONMUYEeCKH CBA3AHHYIO C pacmop-
HHM 3JIEMEHTOM 3, BHIIOJHCHHBIM B BUJC JBYX H3OTrHYTHIX IO-
PHU30HTANBHEIX PHYAroB 4, KOTOpHE MOABMXHO 3aKpeIUICHH
Ha oceBHX crepxHaX J. Ha KoHIle KaXXJ0ro M3 pHIYaroB MMe-
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10TCA AyrooOpa3Hble IIACTHHH 6 ¢ MOAYHmIKOM 7 M3 YImpyroro
MaTepHajia THNA NeHOope3WHBl. C INPOTHBOMOIOKHON CTOPOHK
pHIUary COeAMHEHH MeXAY coG0oi mPYRMHHBIMK dIeMEHTaMH §.

Ipn Hcnosb30BaHMH YCTPOMCTBA IS TPEHHMPOBKHM IAaXO-
BHIX MBIMI| CIIOPTCMEH CAAUTCHA Nepep YCTPOWCTBOM M CTaBHUT
HOr# Ha ocHoBanue I (puc. 4, a). Pacnopunlii asemenr 3 te-
JIECKOMMYECKH YCTAHAB/IMBAETCA Ha OJHOM YPOBHE C BepXHeEH
gacTbi0 HOr. IlpeojgoneBasi CONMpPOTHBJICHHE MPYXHH 8, 3aHHU-
MaonMHcsA CBOAHUT KOJICHM BMECTE, a 3aTE€M pPa3BOAUT HX
B CTOPOHHI.

1A TpeHMpOBKH TPYAHBIX MBIMIL YCTPOHCTBO yCTaHABJIM-
BaeTcsl Ha CTOJ, a4 CIOOPTCMEH CTaHOBHMTCS NepeA HHUM (pHC.
4, 6). dyroo6pasusle pHgaryu 4 pUKCUPYIOTCA Ha YPOBHE JIOK-
Tel, ¥ yOpPaXHCHHE BBHIMOJHAETCA 3a CYET CBEJCHHUS M pa3Be-
ACHUSA PYK B CTOPOHHL. ITo mMepe yKperUieHHus MBI, KECTKOCTh
NPYXHUHHBIX 3JIEMEHTOB YBE/JIMYHBAETCS.

JdanHoe ycTpONCTBO ABAAETCA OAHHUM M3 HEMHOTHX, C HO-
MOLIBIO KOTOPBIX MOJKHO DPa3BUBATh CHJIY MBIMI, B HEINPHUBHLIY-
HBIX [IBUJKEHMAX. YCTPONCTBO 11€1€cCO00pa3HO HCHOJIb30BATH
TaxKe B LeJaAX MpodHIaKTHKY TPABM MBIHIL, OCODEHHO BHYT-
peHHEell moBepXHOCTH Beapa.

YcrpoiCcTEO IS TPEHHMPOBKH MBILL, C AaHAJAM3ATOPOM JIBM-
xenvil. IlpesHazHaueHO A TPEHAPOBKM MBINII PYK, IIEH
u Hor [148].
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VerpoiictBo (puc. §) umeer uwmuap I, crnocobupiil mpu
Harpy3ke C)XHMaTbCsi M Ppa3XuMaTbCA. BHYyTpW umiuHapa
I pa3sMelmleH MHKpomporieccop 2, CcBA3aHHBIH mocpen-
CTBOM TIPOBOAOB 3 ¢ JAaTUMKaMH 4 BK/IIOYEHHMSA U BLIKJIOYCHMA
MHKpoIpoeccopa 2 M C JaTYNKaMu J MORAuM CHTHAJa O Be-
JIMYMHE Pa3BUBAEMOrO YCWHs, aMIUIMTYJ€ JBHXEHHMHA U KO-
YyecTBE MPOM3BEJEHHBIX M3rnGos wwauHapa /. Ha numuaape 1
HMEIOTCH pPEMHH 6 JUisl 3aKpeIUIeHHA MX Ha Tejie CIIOPTCMEHaA.

PacnonoxuB umavHAp / Ha TPEeHMPYEMBIX 4acTAX Teja,
CIIOPTCMEH HAaYMHAeT BHIIOJAHATbL ABH)KEHMA 1o aAedopMH-
poBanuio wpumHapa I. CreneHb pa3BUTHA YTOMJIEHMA KOHTPO-
JympyeTca Mukponpoueccopom 2. Ilpm CcHuXeHuM guHaMH-
YeCKHX XapaKTepHUCTHK 3a YPOBEHb HCXOAHHIX 3HAYEHHI IO-
JaeTcs 3ByKoBoH curHas. CrnoprcMeH mnosydaer uHdopma-
OMIO O TOM, Y4TO [aJjbHeidmasn paGoTa BHIIOJHAETCA HM YXe
B YCJOBHAX KOMIICHCHPYEMOr0 YTOMJICHHS C IIPEHMMYINECT-
BEHHOH HaINpaB/JICHHOCTBIO Ha Pa3BHTHE CHMJIOBOM BBIHOCJIMBO-
CTH MBI,

TpeHaxep O COBEPINEHCTBOBaHMA ¢H3MecKod noaro-
TopJeHHOCTH. [Tpenna3sHaueH a1 pasBHUTHA CHJIB MBIOI PYK,
CIOMHBI, IPyHON KJIETKH, OPIOLIIHOrO mnpecca, a TakXKe KOOpIH-
HAllM{, PATMHYHOCTH ¥ OHICTPOTH AHxeHud [204].
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VYcerpoiictBo (pHc. 6) COCTOMT M3 3aKpPEIUICHHON Ha ITOJIOMH
yanuHeHHOH pykositke I 6uthl 2. B nmonoctu pykositkd I pas-
MEIIEH PEeryJMpyeMbil yIpyrui sjgeMeHT 3, OJMH M3 KOHIOB 4
KOTODOro CO€AHHEH C PYKOATKOH, a Ha APyroM J 3aKpeIuvicH
YCTaHOBJIEHHBIN rpy3 6. B KOHIlE DYKOATKH HaXOZUTCS 3BYKO-
BOH KOHTAaKTHBIH HMHAMKATOD 7. YCTPOMCTBO HMEET TaKXKe
aMOPTH3UPYIOLIEe OCHOBAHHE. PeryIMpOBKa Harpy3Kd Ha MBIII-
bl OCYIIECTB/ISETCSA IOCPEACTBOM M3MEHEHHS! BEIHYMHBI CiKa-
THSI yIIpyroro dJeMeHTa 3.

IIp# TpeHMpPOBKE CHOPTCMEH HAHOCHUT yAapbl OGuTOil mo
aMOpPTH3HpYIOLIEMY OcHOBaHUIO. Ilox paeiicTBueM HHEPLHOH-
HBIX CHJ TIpy3 6 mepeMelnaeTcs MO MOJOCTH PYKOSTKA I, a
NpH €ro KOHTAKTE CO 3BYKOBbIM HHAMKATOPOM 7 NOCJIEAHHH
cpaGaTHBaeT, 4TO MO3BOJAET CYAUTb 06 WHTEHCHMBHOCTH Ha-
rpy3ku. Pyfsiine yaapsl pasBHBAIOT CHJIY M TOHYC MBI
C BBICOKOH HHTEHCHBHOCTBIO. Yaap 1O aMOpPTH3MpYIOLIEMY
YCTPONCTBY CHOCOGCTBYET TakXe MCHXOJIOIMYECKOM pejlakca-
LM CIIOPTCMEHOB.

J1acTHYHOE YCTPOMCTBO INA NPbIXKOB. IIpenHaszHaueHO
JUISL TIPBIXKKOB 4Y€pe3 YTAXKEIEHHYIO CKAaKaJKy M MOXET ObITb
MCIOJIB30BaHO B 1€JAX COBEPHICEHCTBOBaHUS CHJIOBOM BHIHOCIH-
BOCTH MBIl HOr M CEPACYHO-COCYAUCTON CHCTEMBI CIIOPTCME-
HoB [213].

Verpoiicteo (puc. 7) uUMeeT J1aCTHUYHBIA THOKHA Ddie-
MeHT I, MOJIOCTP KOTOPOro YacTHYHO 3alOoJHEHA rPaHyJIHpO-
BaHHBIM MaTepHasioM 2 JUIA CO3JAaHHUS HArpy3KH. DJIacTHUHBINA
s1eMeHT [ Mosxer OBITh BBIIOJHEH M3 JIATEKCA, 3 B KaYECTBE

Puc. 7
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rPaHY/IMPOBAHHOrO MaTepHasa
2 MoxeT ObTh MCHOJBb30OBaH
KBaplLEBHit NMECOK MM Jpo6b.

Ha xaxpoM koHlie rubkoro
anementa I uMelorca pyuxu 3,
HOJIOCTH KOTOPHIX 3aMOJHEHBI
npobkoit 4. i yMeHbIeHUsS
n3Hoca rubkoro anemenrta I Ha
HEro HajeTa pe3UHOBasa TpyO-
Ka J.

CnoprcmeH, paepxace 3a
pyukun 3 ycTpoiicTBa, BpaliaeT
rMOKHi By1acTHYHBIH dnemeHT 1,
KOTOpHI 33 CYET LEHTPOGEX-
HHX CHJ PACTATHBAETCA U
yMeHBLIAeTCA B AUAMETpE; Ipa-
HYJIHPDOBaHHBIA MaTepuas 2 me-
peMenaercs, a 5TO NPUBOSUT K

6 CMELIEHHIO LEHTpPa TAXKECTH
YCTPOICTBA MO HAaNpaBjJIeHUIO
Puc. 8 or pyuek 3. OpgHOBpeMEHHO

N3MEHAETCA M CUJa, AEeUCTBY-
omas Ha pPYKH crHoprcMeHa. TpeHHMpOBOYHOE YCTPOHCTBO
f6e30macHO NpU HKCHOJB30BAHMM M YMCHBINAET BEPOATHOCTH
TpaBM.

TPpeHNPOBOYHOE YCTPOMCTBO C PEryJaMpPYEMbIM YCHIMEM.
IpegnaszHaueHo Ajas TPEHUPOBKH Pa3JMYHBIX TIpYNN MBIOI]
[231].

VYerposicteo (puc. 8, @, 6) MMeeT M3OTHYTYIO IUIACTHHY I,
B CpefHed uacTH KOTOpOi#l mMMeercs Y4yacToK 2 A pasmetne-
HHA acTHHB! 1 Ha onope. Ha cBOGOAHBIX KOHUAX MiacTHHB [
3aKpelUIeHsl peryimpyemsle peMHM 3 ¢ pykosatkamu 4. Ilnac-
THHA ] BHIIOTHEHA U3 rTMGKOro Matepuasa u uMeer pudaenus 5
NS NPEeJOTBPAMEHNs NPOCKAIb3bIBaHU A,

CrnoprcMeH, pacHoJOXMBIIMCh HAa YCTPOMCTBE, KaK 3TO
n306paxxeHo, HampuMep, Ha puc. 8, 6, HaunHaer crubarb (WK
pasrubaTb) mnactuHy I, ympyrocTh KOTOPO M CO3paeT He-
06X0¥MYIO HAarpy3Ky Ha MBIIIIBI CIIOPTCMEHA.

C noMoIpIO yNpaKHEHUH, BHINOMHACMBIX Ha TPEHHPOBOY-
HOM YCTpOMCTBE, MOXKHO BO3JEHCTBOBAaTh Ha Pa3BATHE Pa3anUy-
HHX rpynn meimn. VicxopHoe nosioxkeHHe: CTOA HAa HOCKax
WIH Ha KOPTOYKaX; CHAA Ha cCepeAuHe YCTPOMCTBa, JHLOM
BIIEpen; JieKa Ha I'PYAM; JieXKa Ha CIMHE.

dcnaHaep. YCTpOMCTBO NpeJHa3HAUEHO pid Ppa3BUTHA
MBI, PYK, HOr ¥ Ttynosuma [166].
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Puc. 9

Ocnanpep (puc. 9) mMeeT Apa omnopHbix G10oka I, moxse-
IIEHHBIX Ha HOTOJIOUHYIO Oasky 2. Uepes Goku I MEpEeKUHYTHI
[BE DJIACTHYHHIC TATH 3, KOHIHI KOTOPHX MPOXOAAT BHHU3 Yepes
BEPTHKAJIbHHIE OTBEPCTHA B rOPU3OHTANbHLEIX 610Kax 4,5 u 3a-
BA3HIBAIOTCA y3ynaMH, CpejHMe YacTH ABYX YAJMHEHHBIX TATO-
BBIX DJIEMEHTOB 6 mMpPOBEAEHH Uepe3 IIKMBBL /, a HA MX IIPOTH-
BOIIOJIOKHBIX KOHIIAX HAaXOAATCA NeTad §, KOTOphle 3aXBaThi-
BaIOTCA PYKaMH M HOraMH CIIOPTCMEHa.

Tsrosble 37€MEHTHI 9 NPOTAHYTH Yepe3 PAA OTBEPCTHIA
M 3aKpeluleHH B HU)XHeH nanenu I0. Ilawensp 10 BBINOJIHEHA
B BHIEe KOpoGa, B KOTOPOM MEpEMEWAIOTCH rpy3bl. BepxHsas
nauneab Il ¢ rpy3aMd CKOJB3UT IO TAIMOBBIM JJIEMEHTaM 9;
opu 9ToM Bec maneaw Il cMelaeT ee BHM3, M OHA JIOKHUTCH
Ha HaGop rpysoB, COOEPXKAMMXCA B SIIUKE.

CHnopTcMEH JIOXMTCA Ha NOBEPXHOCTb Iepej SCIaHAEepOM,
3aXBaTHIBAET NETJIM § H BBHUIOJHAET BCEBO3MOHBIE YIpaXHe-
Husa. IIpy 3TOM MaKCHMaJIbHOE AMHAMHMYECKOE YCWIME HOCTH-
raercsi Ha aKHEHTHPYEMBIX Y4acTKax paGouedl aMIIMTYZHI
JBUIKECHHH,
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MHoOro1ejieBoe YCTPOHCTBO I YKpeniaeHus mbim, [Ipen-
pasHAauYeHo s 06medu3nueckoil IMOATOTOBKM CIIOPTCMEHOB
[266].

YerpoiictBo (puc. 10) mmMeer KOMOHHY I, COCTOAIIYIO
3 ABYX GOKOBBIX M 3aaHel cTOMKH. [IBe 60KOBbIE M 3aqHAA
CTOMKHM TPMKPEIUICHBI HY)XHMMHM KOHLIAMM K OCHOBE, a BepX-
HMMH — K T-06pa3noit pacropke.

B BepxHeil U HM)XKHEH 4acTH KOJIOHHBI ! yCTAaHOBJIEHA mapa
KpOHIITEHHOB 2, 3, a MeX/AY CTOMKaMM KOJIOHHBI PacIiosioxe-
Ha IWoagka 4 ¢ rpy3aMi, KOTOPYIO MOJXHO MepeMellaTrh Io
BepTHKaJIM.

K crepxHO 5, NepneHAUKYAAPHO 3a(pHKCHPOBAHHOMY Ha
wiomaake 4, MPUKPEIUIEH OAMH U3 KOHIOB THOKO# cBA3M 6.
Ha cBo60AHOM KOHIE THOKOM CBA3M MMeeTCs Nners 7, K KOTO-
poiil KpenATcsa pyykd 8.

C noMoInpi0 pyuyeK MOJXXHO Pa3BHBaTh pPa3l/IMYHbIE MBIIUIIBI
Tea.

Hanpumep, cTof JMIIOM K KOJIOHHE M B3fBIUMCh 3a pyd-
Ky OAHON pYKOH, CIIODTCMEH MOJXXeT pas3BUBaThb ABYIJIaBble
MBIIILTBL.

Ecnu Xe MCHonb30BaTh ABE py4-
KM, TO Oyayr paGorarh OMuenchl
obeux pyk. B mOJOXEHMM CTOS Ha
KOJICHSIX CIHOPTCMEH BBINOJHAET YII-
paXxHeHMe, B KOTODOM Y4YacCTBYIOT
MBIIILB CIIMHBL. Y CTPOHCTBOM Ipe-
AYCMOTDEHBI TaKXe YCJIOBUA s
pPa3BUTHUA MOACHUYHBIX H IIJIEYEeBHIX
MBI,

Bio4YHOe TPeHHPOBOYHOE YCTPOii-
cTBO. CJIyXHUT AnAA pa3BUTHA H YKpe-
IUIEHHA MBI PYK, IJIEYEBOro Mosica
= . u Hor [54]. B 3aBHCHMMOCTH OT

XeNaHUA CIHOPTCMEeHa KOHEYHOCTH
MOTYT paboTaTh MATKO WIH C CHJIOH
au60 B KOHTPOJMPYEMOM COUETAHHM
rM6KOCTH M CHJIBL

Ilpucnocobnenue (puc. 11) kpe-
NATCA K HENMOABM)XHOW omope [ ue-
pe3 610X 2 moCpeAcTBOM Kpiouka 3
c pemHeM 4. Ha xoHIlax OCHOBHOTO
Tpoca J ycraHoBieHbl 670KH 6, ye-
pe3 KOTOpble IpPOMYILNEHBbI KOMOJIHH~-
TenbHble Tpochl 7 M 8. Ha koHuax
Puc. 10 TpocoB 7 3aKkpemwieHbl aepxartead 9

0\
LAAVA
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JAJiA PYK, BBHIIIOJIHEHHBIE B BUJE TpPEYrojbHOH pambl. Ha koHuax
TpocoB 8 3akpeIuieHbl aepxatead /0 pisA HOT, BBIMOJTHEHHBbIE
U3 PEMHA, CJIOXKEHHOro B BHJE IETJIH.

VYcTpoiicTBO MO3BOJIAET BHIMOJHATbL ABH)XEHUSA BO BCEX Ha-
NpaBIeHUAX 03 U3MEHEHHSA COeJMHEHMS H (PUKCAUMH YCTpPOM-
cTBa. CrlIoOpTCMEH MOXKET JIETKO MEePEXOAUTDb OT ABUKEHHUS PYKOH
K KOMOMHMDOBAHHOMY ABHXKEHHIO, COUYETATb YNpaKHEHWS
B IOJIOXXEHHUH CTOA C YIIPaXHCHHAAMH B IMOJIOKCHHUH JIe)Ka HJIH
cuas.

C noMoIpio ycTpOHCTBA MOJKHO BBITOJHATH KOMILIEKC YII-
paXXHEeHHMH C O3A0POBHTENLHON HampapiaeHHOCTBIO. IIpHuem
Hanbosiee 3¢(HEKTHBHO YCTPORCTBO MOXKET OBITH MCIIOJb30OBa-
HO B TPEHMPOBKE HAYMHAIOUIMX CIHOPTCMeHOB. [ 03UpOBATHL 3a-
HATHA CJEAYeT IO CaMOUYYBCTBHMIO, He AOMycKas 0O/bLIOi Ha-
IPY3KHM Ha CEPACYHO-COCYIMCTYIO H ABIXATENbHYIO CHCTEMBI.

VerpoicTBo I TPEHMPOBKM MbII, Tena. [Ipumenserca
AJis1 TPDEHNPOBKH CIIOPTCMEHOB B 6€30n0pHOM HoioxeHun [28].

YcrpoictBo (pHc. 12) mMmeer moxseuleHHble K onope I HaA
rubkux Tarax 2 u 3 3axsaThl AnA pyK 4 M 3axBaT A Hor 5,
mosc 6 A KpemJieHHs TYJOBHILA, TArCH KOTOPOrO CBA3aHBI
C HUM UIApHUPHO uepe3 Osoku 7. IIpu TOM 3axBaT A pYKH
CBfAA3aH C 3aXBaTOM /I HOTM OXHOH TAroi 3, BHINIOJHEHHOH
B BHJIE CTPONBL, OXBaThiBalOUiEeH 610K 8. Taru 2 nosca mogse-
HIEHB K onope I yepe3 ympyrue 3JeMeHTH 9 ¥ CBA3aHHI C 3aX-
BaTaM¥ J 1A HOT.

CnoprcMeH 3akperuiseT nosac 6 |, pacnosiaras pykd U HOIM
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B 3axparaXx 4 W J5, 3aBHcaeT
Haj NoJyioM. 3aTeM NpPOM3BOAUT
pa3iu4yHbBIE BpAaMaTebHbIE [ABH-
JKEHMS, CajJbTO, CrubaHuUs HOr
u pyk. ITpu 3TOM TAru 2 CKOJb-
35T no 6;10kam 7, a tarm 3 —
no 610kaM 8, U3MEHAS [JIMHY
NPOTUBOIOJOXHBIX KOHIOB
tar, 6aarogaps ueMy BO3MOX-
HH pa3JMyHBle IOJOKEHHS
CIIOpTCMEHa B BO3AYyXe.

YcTpodicTBO MOXHO  HC-
noAb30BaTh mOpu  obyueHuu
CJIOJKHBIM 3JIEMEHTaM yIpaxK-
HEeHMi, BLINOJHAEMBIX CIOPT-
CMEHaMHM BBICOKO# KBajndHKa-
MM, ¥ IPOCTEUIINM HaBBIKaM.
B atoM ciayuae OZHOBPEMEHHO
¢ ¢OopMHpOBaHMEM [BHIraTeJbHEIX HAaBHIKOB pa3BHUBAIOTCH
pasmuunbie (usnMueckue KadecTsa. Haymyne MHHMMAaJIBHOTO
KOJIMYECTBAa KOHCTPYKTHMBHBIX 3JIEMEHTOB Ja€T BO3MOXHOCTH
OPMMEHATh YCTPOMCTBO Ha CHOPTIVIOMAZKAX M B 3aJ1aX.

MHoroleiesoe TpPeHHMpOBOYHOe Ycrpoiicteo. Ilpennasna-
yeHO Ajsa 06medu3Nueckoil MOArOTOBKY CIIOPTCMEHOB pa3Jify-
HHIX crnenua/m3ainuit ¥ Bo3pacra [217].

VYerpoiicteo (puc. 13, a, 6, 6, 2, ) ¥HMeeT yCTaHOBJIECH-
HO€ Ha KoJsiecukax I, 2 KoabLo 3, BHyTpM KOTOPOTO CMOHTHMPO-
BaHa Bpamaomascsa miatdopMa 4 C pasMeINEHHBIMH Ha HeH
OIOpaMM 5 H KpEmIeHMAMH 6 miasi Hor crnoprcMmeHa. C Koib-
1IOM 3 MOTYT TaKX€ COCAUHATHLCA KOMOJHMUTENbHBIE IMPUCIO-
cObGJIeHUA [J1A BBIIOJHEHMS Pa3/JMUHBIX YIPaXKHEeHWH, Halpu-
Mep, KpenexHoe cpeactso 7 (puc. 13, 6); oce 8 ¢ poaukamu 9,
COeMHEHHas ¢ KOJbLOM 3 mogupyxXmHeHHoH nemeio 10 (puc.
13, 6, 2); perymapyeMass onopa Il pjis ycTaHOBKM KoJbla 3
MOA, pa3IMYHbLIMHA yriaaMu K noay (puc. 13, d). Ilpn aroM Bpa-
matomancs wiatrgopma 4 MOXeT ObITh IEKTPHUECKH MOACOE-
AWHEHAa K CBETOBOMY MHAMKATOpy I2 nisl perMcTpainuy KOJIH-
Ye€CTBA BLIMOJHEHHBIX ABUXEHUH.

3aKkpenuB HOrd B KpEIUIEHMAX O, CIIOPTCMEH MOXKET BhI-
MOJHATH pasnuuHble ynpaxHenua. Hanpumep, onupascy pyka-
MM O NOJ M Bpamas miatdopMy 4, COOPTCMEH HEpPE/BHracT
KOJIbIO J B HampasjIieHHMH no crpesakaM (puc. 13, 6). Bpama-
TEJbHOE ABMKEHME WIATHOpPMBI 4 OCYIIECTBIsAETCSA OAHOBpE-
MEHHO C mepeMemeHneM ocH 8 u poaukoB 9 (puc. 13, 6, 2).
Korga cnopTcMeH CHAMT Ha CTyJe, OH Bpamaer miaardopmy 4
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C OZHOBPEMEHHBIM YIJIOBHIM I1€peMellleHMeM KoJblla 3 OTHO-
cutespHO mona (puc. 13, d). Bo3MOXHOCTE M3MEHEHHMs yrJa
HaKJIOHA, MCIIOJL30BaHUSA OOpPAaTHON CBA3M MOBHILIAET TPEHHU-
pOBOUHBIN 3((eKT MHOroLeseBoro ycTpoiicTsa, 0coGeHHO
KOTZIa CTOMT LieJIb YBEJWYEHH S MOABUKHOCTH B FOJIEHOCTOIMHOM
M KOJICHHOM CycTaBaX CHOPTCMEHa.

YcrpolicTBo DSl TPEHMPOBKH Mbiml. Ilpeanasnadeno pas
TPEHNPDOBKM 4YacTed Tejla, KOTOPble MOIYT INOBOPAYHBATHCH
BOKpPYr cycraBHbix oced (P. Cxpunku).

Puc. 13

Ycrpoiicteo (puc. 14) cocrout u3 crosios I, 2, mosoxXeHune
KOTOpHX MOXHO peryaupoBatb. Ha ctosie I pacmosnoxeH 3a-
XBaT 3 1A HOr CHOPTCMEHa, a Ha CToJjie 2 MAPHUPHO CMOHTH-
POBaHH pHuYard 4 M 5 ¢ OTBEPCTHAMH Il Pa3MEINEHHs Ipy-
30B 6 ¥ peMHA 7, KOTOPHE MOTYT CAYXHTb OMOPOH AJIA roJIo-
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Puc. 14

Bul. K phiuary 4 npukpervieHa nepexiaguHa 8 ¢ OTBEPCTHAMM
JAJsi TPY30B.

Korga crnoprcMeH BBHINOJIHAET YNpaXKHEHHE, CO3AaeTCH
BHYTpPEHHUH KpyTamu#W MoMeHT. IlpuBoasi B COOTBETCTBHME
BHELUHWA M BHYTPEHHMH KpYTAIOMHA MOMEHT, MOXHO 3ddex-
THBHO Pa3BMBATb MBINIEYHYIO CHJIY 1O BCEH AMIUIMTYZE BHIIOJN-
HAEMOTO [BMXEHHA. IIpM ITOM CIOPTCMEH AO/KEH OHITH
pachoIoKEH Ha YCTPOICTBE TaK, uToObl LEHTp TasobenpeHHO-
ro CycraBa HaXOJWICA Ha OCH BpalleHMsA MOAIIMIIHHKOB.

TpeHaXxep € JO3UPOBaHHbIM YCHJHeEM. IIpepna3zHaued pisa
TPEHHPOBKH MBINIL] HOT, PYK M TysoBuma [254].
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Ycrpoiicreo (puc. 15) umeer ocHoBaHme I M BEpPTHUKAJb-
Hble cToiMikM 2 ¢ omopamm 3. B orBepcTusix 4 ocHoBauus I
pa3MelleHbl cBOOOAHBIE KOHIBI Tpoca 5, a ApyrHe KOHLH CBsi-
3aHBl MeXay coboil nepeksaauHoi 6. C BHyTpeHHEH CTOPOHSBI
OCHOBaHHSI TpPOC J MPOXOAMT Yepe3 CHUCTeMy HAMOTOYHBIX
6apaGaHoB. B ycTpoiicTBe MMeeTCA TaKKe MEXaHH3M CO3[a-
HASL Harpy3kM M KOHTPOJbHBIH BN0K, claeasiuuii 3a HaTAXe-
HueM Tpoca. Tun TpeHUpOBKM (HM30TOHMYECKMH WIH H30MET-
pHYECKHH) YCTaHABIMBAETCs NEPEKIIOYaTeseM.

Ilpu TOJKaHWM IEPEKJaf¥HBl OHA HE CABHHETCA C MeECTa
JI0 TeX MOp, MOKa Pa3BHBAEMOE CIIOPTCMEHOM YCHJIME HE Mpe-
BBICHT 3apaHee 3afaHHOe. EC/HM TOJYOK NPOMCXOAMT C YCHUIH-
eM, GOJIBIIMM CHMJIBI HATSAXKEHHS TPOca 5, cpabaTbiBaeT CBETO-
BO MM 3BYKOBOM HMHAMKATOD, YKa3blBalOUMHA Ha MpPaBUJIb-
HOCTBb BBIIIOJIHEHHA ABMXeHBHsA. Hamuwe oGpamoﬁ CBAA3H IO-
3BOJIAET YJIYUYIINTh YMpaBJeHHE TPEHMPOBOUYHBLIM IMPOLECCOM.
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Puc. 15

B03MOXHOCTb MEpEMEIEHNsI OMOpP BAOJb CTOEK MO3BOJISET
CHOpTCMEHY CO37aBaTh YCHJME pPAa3JUYHBIMH YacTAMH Tesa,
B pa3HBIX HCXOAHBIX MoOJoXeHuAX. TpeHupoBouHblt 3ddexT
YCTpPOHCTBA UYpEe3BBIYAHHO BBICOK.

IoaBecHOE TPEHMPOBOYHOE YcTpoitcTBo. IIpegHasnadeno
st 00medn3uYeCKOM MOArOTOBKM CIIOPTCMEHOB, @ TaKXKe MO-
XeT ObITb UCMOMB30BAHO KAK CPEACTBO MCHXOJOIMYECKOH pa3-
TPY3KH MOCJIE HANPSI)KEHHBIX TPEHMPOBOYHLIX 3aHATHH [219].

YcrpoiictBo (puc. 16) mmeer mosoTHO I, yAepXxHBalomiee
CIOPTCMEHA B MOJIOXKEHHUH Jyexa. Ha KOHIax MmoJIoTHAa 3aKkpen-
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Puc. 16

JICHB JXECTKHE KOHIEeBble daeMeHTh 2, 3, cBA3aHHbIE uepe3
asacTuunble TArM 4, 5 ¢ nepexnaguuamu 6, 7 U kapkacom 8.
Ha nonotne umenoTcsa pemun 9,/0 pisi KperuieHWs TYJIOBHIIA
H HOT.

Hcnonb3ys TpPEeHMPOBOYHOE YCTPOMCTBO, MOJXHO BBIIIOJ-
HATh OOJBIIOE KOJAMYECTBO YIPAa’KHEHWH pa3JUYHOrO THIA.
B ogHOM M3 YIpa’kHEHMH, HAalpUMep, CIIOPTCMEH AEPXKUTCH
PYKaMu 32 neperjafiuHy 7, MOOYEpeXHO NMOATATMBAET €¢ H OT-
MYyCKaeT, BHI3bIBAf TEM CaMbIM PUTMHMYHOE JABHXXEHHE NOJIOTHA
H Harpyxas MBIIIBI PYK, IU€Y, GpIOmMHOro mpecca.

YcrpoiictBo nas obdmedusndeckoil nouroroBkn. Ilpeana-
3HAYEHO /IR OOmEedU3NUECKOil OATOTOBKM, M OCOOCHHO AJIf
PasBMTHSA PYNI MHION, HECYIIMX HArpy3Ky B ABHXCHHAX MpH
akagemuyeckoil rpebae [126].

Verpoiicteo (puc. 17) BKaOYaeT BepTHKanbHyIO omopy I
M paMy 2, BRINOJHEHHYIO M3 CTAaJH NPAMOYIOJBHOIO CEYCHHUSA.
Ha paMe yCTaHOBJEHO MOABUXKHOE cupeHbe 3, cHaGxeHHoe
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Puc. 17
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TpeMs IapaMH pPOJIMKOB, T03- EX
BOJIAIOIIUX MPaBHJBHO pacrpe- -1

NI, 2
AeNATb BeC TeJla CHOPTCMEHA. ‘/,/,’v\' : "\:“\ ’,.,\,,‘5‘
B BepxHe# yacTH pambl 2 map- VO 1L A
HHMPHO NpPHKpeIUIeH ynop 4 gns 8 : 325
Hor. CHHM3Y K cuaeHnio 3 mpm- 8 ; ',’1‘,7,‘,’[
KpeIUieH Tpoc J, KOHUBI KOTO- 4 \ o
pOro MpOXOAAT Yepe3 pazbeM- '.': Vv ! s
Hble MKHBH 6 Ha paMe H 3a- & Rl
KaHYMBAIOTCA DpYyKOsATKamu 7. © N X =
Onopa I mHMMeeT HECKOJBKO i 23 1
CeKUu#, 4TO MO3BOJIAET yCTa-

Puc. 18

HaBJUBAaTh PaMy Ha Pas3/IMYHYIO
BLICOTY, M3MEHAA YroJ JABHXKe-
HUsL cHeHbA 3.

Ilpn TpeHHMpPOBKE CIIOPTCMEH CAAMTCS HAa CHIECHbE, (PHKCH-
pyeT HOTH B YyHOpe M BHINOJHSAET YIPa)XHEHHs, epeMenas CH-
JeHbe BBepX M BHM3 no pame. KoMmakTHOCTB ycTpo#icTBa IoO-
3BOJISIET MCIOJIB30BaTh €r0 B CIIOPTHBHBIX 3aJ1aX M Ha OTKPHI-
THIX IUTOLAAKaX.

YCTpoiicTBO I TPEHHMPOBKHM M Macca)ka mbimi. Crocol-
CTBYET COBEPIIEHCTBOBAHMIO KOODAMHALIMM JBMXeHMH, o6mama-
eT peaGUIMTAalMOHHBIM Bo3aeicTeueM [253].

KoHncrpyxuusa ycrpoiictea (puc. 18) mpeacrasaser coboii
XECTKYI0 paMy I, BHINOJIHEHHYIO M3 NapajUIe/IBHEIX TpPYOOK,
COEMHEHHHX MeXJy co0oil momepe4ynoil. B LeHTpe paMml
Ha FOPM3OHTAJIBHOM BaJy 2 YCTAHOBJIEHA IIOBOPAYMBAIOIIAACH
miomanka 3 a8 pa3MelleHusA cnoprcMeHa. Ha mporueomno-
JIOXHBIX KOHL2X ONOPHHX TPYOOK MIAPHUPHO CMOHTMPOBAHHL
PYKOATKH 4, 5, cBsizaHHble ¢ pamoi | ynmpyrMMH BJeMeHTa-
MH 6, 7 B BUIE DAaCTArMBAIOLIMXCA. ONPYXHH. Pykosatku 4, 5
Ha OJHOM M TOH Xe BHICOTE MMEIOT IepPeErHd 8, K KOTOpoMy
KpeMAaTcs MOBOpayuBalonmuecs onopwu 9, 10 c MaccaxHbIMH po-
mukamu 11, [Ana obecrnedeHMs Jydmero KOHTAKTA C TEJOM
POJIMKH MOTYT HMETh BOTHYTYIO NOBEPXHOCTb.

Ilpu McrnoNb30BaHMM YCTPOMCTBA CHOPTCMEH 3aXBAaTHIBAET
B BEPXHEH 4acTH PYKOATKHM 4, 5 M OTXMMaeTCcs B HaIlpasie-
HHUSAX, MPOTMBOMNOJIOXHBIX AEHCTBHIO MpPYXHH 6, 7. B 3aBucu-
MOCTH OT BBHIGpAaHHOHM MO3UIMH MaccaxHble posuku 1] Bxogsr
B KOHTAKT C TeJOM clnoprcMeHa, HakiOHAACh WM MepeHOCA
CBO}f BeC Ha OfMH U3 HaOOPOB POJHUKOB, CIIOPTCMEH HEPEXOAMT
B°II0JIOJKEHHE, TOKa3aHHOE Ha pHUc. 18 MyHKTHPHBIMHM JIMHUSMIL,
B peaysnbraTe 3TOr0 MaccaxHble poMkH I1 opHOM U3 pyKOs-
TOK CKOJIb3AT BBEPX BAOML OeApa, a POJIMKH [ApYro#fl omycka-
I0TCA BHM3 BAOJIb MPOTUBOIOJIOXHOM HOTH.
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Tlop BO3HNEHCTBMEM MPYXHUHBI CHOPTCMEH H3 HAKJIOHHOrO
MOJIOJKEHNS BHOBb BO3BPAIAETCA B BEPTHKAJBHOE IOJIOXEHME,
M3 KOTOPOr0 OH MOJXET CHOBA HAKJIOHMTHCA B IPOTHBOMOJIOK-
HYI0O CTOPOHY M BHINOJHHTb BTOPOH LHMKJ Maccaxa. OpHoBpe-
MEHHOE BO3AEHCTBHE HAa TEJIO BCEX UYETHIPEX DOJIMKOB IIPHBO-
JAT K PaBHOMEDHOMY MAaCCHPOBAHMIO Teja, MMHUTHPYIOLIEMY
pyuHOi Maccax. Takoi Maccax 0cOGEHHO MOJIE3eH B BOCCTa-
HOBHUTEJbHBIX UENAX.

KoM6uunpoBaHHOe ycTpoiicTBo. IIpepHa3zHayeHo ans 06-
medH3NIECKOM MOArOTOBKU CMIOPTCMEHOB M MOXET ObITh HC-
MOJIb30BAHO KaK CPEACTBO TNPOBEAESHHUA MACCAaXHBIX BO3JeM-
creuit [208].

Yerpoitcteo (puc. 19) cocToMT M3 ropusoHTaAbHBIX | H
BEPTHKANbHHX 2 CTEepXHEH, o6pasylomuX Npd COeAMHEHMM
pamy. Ha cTepXHAX 2 pacnojsoxeHa miomaaxa 3, nokKpuTas
ynpyrum MatpaneM 4. Ha crhikax ropusoHTanbHHX I n BEp-
THKaIbHHX 2 CTEpXHEH NoABemeHH O670KM 6 3aMKHYTOrO
Tpoca 7, Ha KOTOPOM 3aKpeIUIeH ¢ BO3MOJXXHOCTbIO BpaIleHUA
BOKpYr ¢BOeil ocH Maccaxubii Baiuk 8. K crepxuam 2, 9
JOTNIOJHHUTENBHO 3aKperyieHsl acnaugepst 10, 11,

CnoprcMeH MOXET
CECTb Ha NEepegHud ropm-
30HTANIbHBIA CcTepxeHb [
H pACTArMBAaTH B TaKOM
MOJIOKEHHH  DCIaHiephl
10 nmu 11, co3maBasA TeM
caMBbiM Harpy3Kky Ha pas-
JHYHBEIE MBIIIIB  TeJa,
Jdna npoBegeHus Mac-
CaXHBIX MPOUEeAyp CnopT-
CMeH MOXET 3aHATh NO-
® noxenue, u306paxeH-
HOe Ha pHuc. 19, oxBaTuB
NPH 3TOM TEJO 3aMKHY-
THIM TpOCOM 7, mpH mepe-
MEIIEHHH KOTOPOTO pyKa-
MH OyaeT IPOUCXOAHUTH
MAaccaXX MBIIIL.

Maccax MOXHO OCy-
LIECTBJASATh TAKHUM XK€
obpa3oM u B cCuHAAYEM
MOJIOXKEHHH, [UIS 3ITOro
CTIOPTCMEHY Heo0xoaumMo
pa3MecTHTbCA Ha yIpy-
roM Martpaue 4.

10
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Ycrpoiicreo ans  obumedusndeckoil NOATOTOBKM CHOPT-
cmenos [276].

¥YcrpoiictBo (puc. 20, a, 6, 8, 2, ) UMEET YCTAaHOBJIEHHBIE
Ha ocHoBaHuMM [ paMy 2 ¢ mOABMXKHBIMH TepeKnafMHamu 3,
nyabT ynpasienus 4, Gapaban 5 ¢ peryisTopaMu BpallleHMs M
raraM 6. Ha cBOOOAHBIX KOHI@X TAr 6 CMOHTHPOBaHBI py-
KOATKH 7 C KHOINMKaMH BKJIIOYCHHS M BBIKJIOYCHHA TEPHCTOpP-
HOrO DJJIEKTpOnBHraTens &8, coegupeHHoro ¢ OapaGanom J.
C ppyro#t cropoubl ocHoBaHusA I TakXKe 3akpemseHsl TArd 9,
CBSI3aHHBIE C JOMOJHHUTENbHEIM GapabaHoM.

Pue. 20

CrniopTcmeH, pa3MeCTUBIIMCh HAa OCHOBAaHMM [ M 3axXBaTHB
PYKOATKM 7, KaK mokKaszaHo Ha puc. 20, g, z, J, HAUMHAET BHITH-
TMBAaTh TATH 6 Wid, HA0OOpPOT, OHM HAYMHAIOT HAMATHIBATHCHA
Ha JONOJIHMTENbHBIN GapabaH, cozmaBas NMpM 3TOM HAarpysky.
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C noMowpio NyabTa ynpaBiaeHUs 4 CIOPTCMEH MOXET ca-
MOCTOSATENILHO B IpoLEcCEe 3aHATHS HM3MEHATH PEXHM 3a7a-
BaéMbIX TATaM YCHJIMH,

YcTpoHCTBO IJisi TPEHHMPOBKM PasjMYHbIX Mbimm. IIpume-
HAETCA JNISi TPEHHWPOBKH Pa3/MYHBIX MBIMEYHHX Ipymnm (HOT,
pyK, IEen), a TaKxe A NpodHIaKTHKH OTPHULATEJBHOrO
BO3JEHCTBHUS HEBECOMOCTH Ha 4YeJOBEKAa B [UIMTENIBHOM KOC-
muueckoMm monete [109].

Ha puc. 21 n306paxeH OfMH M3 BapUaHTOB NPHMEHEHHS
YCTPOHMCTBA A/ TPEHMPOBKH MHIIN, HOT ¥ BOCIIPOU3BEACHUWS
JBUJXEHMA, COOTBETCTBYIOIMX XOAbOe.

YCcTpOoRCTBO COAEPKHUT CHCTEMY HOABMXKHHX I M Hemoa-
BMJKHEIX 2 DJIEKTPOMArHMTOB, a TakXe (PUKCHPYIOIIYIO CHCTe-
My 3. PeryasaTop BenMUMHBI Harpy3kH COCTOHMT M3 JAaTUUKOB
MarHUTHOrO II0Jisi, 3aKPEIUVICHHBIX HAa MOABHXXHEIX DJIEKTPO-
marudtax I, ¥ 670Ka ynpamIeHHs TOKOM OGMOTOK DJIEKTPO-
MAars1Ta, CBI3aHHOTO MAarHUTHOM CBA3BIO ¢ JaTUMKAMH.

B MCXOAHOM INOJIOXEHHH PACCTOSAHME MEXJY HEIIOABHXK-
HOM M NOABIJKHOM YacTSAMH CHCTEMBI DJIEKTPOMArHMTOoB I M
2 paBHO Hymo. IIpH yBeNIHUEHHH 3TOrO pacCTOAHMA 3a CHET
MBIIIEYHOr0 YCHJIHMA, 3aTPauYMBaEMOro Ha NpPEOJOJIEHHE 3JIEKT-
POMArHMTHOM CHJIBI MPUTAXECHHUS, YMECHbIIAETCS CHUrHaJ C JaT-
uMKa MarguTHOro moas. Ha Bxoze 6;10Ka ynmpaBieHHS TOKOM
MOSARNAETCA CHTHAJ PacCOIJIacOBAaHMS, KOTOPHIH YBEJIHMUMBAET
3HaUCHHE TOKAa JJICKTPOMArHHTa [0 TEX NOp, IIOKa HAa BXOAE
peryasaTopa TOKA CHrHajJ He CTAaHET PAaBHEIM Hyal0. Taxkum
06pa3oM NoAAEpKMUBAETCA NOCTOSHHAsA BEJMYMHA HArpy3KH B
A060f TOUKE MepeMeINeHMs MOABMXHON 4YacTH CHCTEMH
3JIEKTPOMArHUTOB.

Jins pacIIMpEsMsi JUaTla30HA YPOBHEH HArpy3Kd B 6sioke
yIpamIeHHUs TOKOM INpeAyCMOTPEHAa BO3MOX-
HOCTh M3MEHEHHA BEJIMUMHE HArpy3kH.

Pe30HaHCHOE TPEHHPOBOYHOE YCTPOHCTBO.
Ilpennasunaueno s o6medn3nuecKoil mos-
TOTOBKH CHOPTCMEHOB [26].

Ha puc. 22 noka3aHa cxema TPEHaXkepa.
OH COCTOMT M3 pACHOJOXEHHHX B ONHOH
IUIOCKOCTH CTOEK I, OlHa M3 KOTOPBIX HECET
MOANPYXUHEHHBA OTHOCHUTEJBHO OCHOBAHHUS
2 pBymuteunmii puivar 3 ¢ pykositkoit 4. Ha ocu
pwdara 3 3akpeIvieH HaKONHMTEeJb MEXaHH-
4eCKOH SHEpPruM B BHJE MaATHWKA 6 CO CMeH-
HuMy rpysamu. Ha ppyro# croiike ycraHOB-
JIEeHa TOPU3OHTAJNbHAA IJIaHKa 7 C BO3MOX-
HOCTBIO NepeMeINeHusl BAOJb CTOHKH H (PHUK-
CalM¥ Ha HeH.
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CnopTcMeH, CTOA Ha monay, pac-
Kau#BaeT payar 3 ¢ MOMOINBIO PYKO-
AaTkn 4. B (¢asze MakcumasbHOro
HaKOIUIEHNWsI MOTEHLMAJBHOM DHeEp-
THHM CIIOPTCMEH JENaeT BOKPYL PyKO-
ATk 4 06OpOT Ha3zajx C BHIXOJIOM B
CTOHMKY Ha pYKax M, HCIOJb3ys PHTM
cMeHHl (pa3, IPOM3BOIUT OTTAJIKHMBA-
HHE OT PYKOATKH 4 ¢ NOCJIEAYIOLIMM
IIPeOAOJEHHEM TOPHU30HTANBHOM
IJIaHK¥ 7.

Hcnoap30BaHHEe pPe30HAHCHBIX CBOMCTB PYKOSATKHM IO3BO-
JISET COBEPINEHCTBOBATH CIOCOOHOCTh IIOC/AEHOBATE/LHO Ha-
OpATraTh M PaccjaalGATh MHmMIBE B XOAE CIOPTUBHOrO YIPax-
HEHMsS, 4YTO MNOBHWIMAET 3¢ (eKTHUBHOCTD peayM3aluil pBUTa-
TEJBHOr0 IMOTEHLUMANa M JIEFKO NEePEeHOCHTCA BIOCJIEACTBHH
Ha OCHOBHOE CIIODTHBHOE YIpaXHEHME,

YerpoiicTeo aasa odmedm3udecKoit moaroTosk. Ilpm mo-
MOINM YCTPOMCTBA MOXHO IOBBICHTP Kau€CTBO TpPEHHPOBOK
CIOPTCMEHOB BCEX BO3PDACTHHX IPYNI B pa3jMYHHX BHAAX
cnopra [110].

Ha puc. 23,a npeacramjieH obummii BUA ycTpoiicTBa, Ha
puc. 23, 6, 8, 2 — NOJIOKEHUA YCTPONCTBA MPH PAaITHYHBIX
BUAAX YIpaXHEHUH. YCTpoillcTBO cocToMT M3 pamul I, Hecy-

Puc. 22

Puc. 23



meil NepekJagMHel 2 ¢ JUCKOBBIMM rpy3amH 3, INApHHPHO
COEIMHEHHYIO MOCPEACTBOM CTOeK 4 ¢ ocHOBamueM J. Pama
YCTaHOBJIEHAa HA POJIMKaxX 6 B HANMpaBJAIOIMMX 7/ ¥ coeAMHEHa
¢ OocHOBaHMeM J uepe3 amopruszarop 8. Ha ocHoBaHMHM pac-
[IONIOXKEHA IIoIaJka 9 IS HOr CIOPTCMEHA.

BaABmMCh pyKaM# 3a OepeKJaguHy 2, CIOPTCMEH C YCH-
JueM nepemeiiaer ee BBepx. IIpM 3ToM posmMkH 6 mnepeka-
THIBAIOTCA [0 HANPAB/IIOUMM K TPEHUPYIOWEMYCS, a GOKOBbIE
CTOpOHH paMel — k crodkam 4. Amoptusatop 8 OKa3biBaeT
JIOMIOJTHUTE/IbHYIO HAarpy3Ky Ha TPEHMPYIOLIEroCs JUGO BLIIIOJI-
HAET pOAb ymopa. IIpM OTIyCKaHWM NEPEKJafuHBl MOX Ael-
CTBHEM Beca AUCKOB M aMOPTH3aTOpa pama BO3BpallaeTcs B
HCXOAHOE MOJIOKEHNE.

Ha ycTpoHCTBEe BBHINOJHAITCA TaKHE YIPaXKHEHHUA, KakK
JKUM IITaHTH OT TPYAH JeXa M CHAA, IpHUCeaHue CO IUTaHroM
Ha IeYaXx M T. A. C Pa3nMYHBIM BECOM OTATOIIEHUHM, 4YTO
crnocoberByer 3G ¢dEeKTUBHOCTH TPEHMPOBKHU. Bec orsromeHus
PEKOMEHAYeTCsA pPEeryJupoBaTh B 3aBHCHMOCTH OT IOJATOTOB-
JIEHHOCTHM 3aHMMAIOIUXCHA M 33Jadv, NOCTABJIEHHBIX B TPEHHPO-
BOYHOM ypoke. OTABIX MeXAY YIPaXXHEHHAMH — 2—4 MHH.

YcrpolcTBO ANA  pa3BUTHA M YKpPerUIeHHA MYCKYJIOB.
TIpeaHa3sHayeHO I YKPEIUICHHs MBbIIIL, TYJOBHINA M HOT
[107]. OHo mo3BonsieT BapbUpPOBaTh HArpy3kH, MOBHIMIAA -
GEeKTHBHOCTD TPEHHPOBOYHBIX 3aHATUH CIIOPTCMEHOB pasM4-
HOM KBaJM(HKAIMM B pa3IMYHBIX BHJAX CIOpTa.

Cocrour ycrpoiictBo (puc. 24) M3 rOpUM30HTAJBHOrO OCHO-
Bauusa I, croex 2 ¢ nepekigazuHoOM J, MOBOPOTHOM Harpys3ou-
HOU mwratdopMbl 4 CO CMEHHBIMM Ipy3amMM J H (PHKCHpPYIO-
ImMX 37€MEHTOB 6 maa Hor. [Ins 3akpemwieHns Gemep crnopr-
CMEHa Ha KOHLaX 3JEMEHTOB 6 MMeeTcs ONOpHas ILIacTHHA 7.
B ocHOBaHMM MJIAT(OPMB! PAaCIOJIOXKEH BHICTYN 8 mis (PUKCH-
poBaHMs cTon TpeHupymomerocsa. [loBopaunBas Harpy304HYIO
mwiaTdopMy, CIOPTCMEH CKpyuHBaeTr TyJjosHine. MI3mMeHsAsa Bec
rpysa, MeHAsA aMIUIMTYAY M YacTOTY ABMJKEHHH, MOXKHO cO3ja-
BaThb HOBBI€ YCJIOBUS BBINIOJHEHHS YNpPa>KHEHHH.

YcrpoiicTBo ISl TPEHMPOBKM MbItm, Tejaa. IpegHasHaueHo
I TPEHUPOBKM pa3IMYHBIX vacted tesa cnoprcmeHa [280].

VYcrpoiictBo (puc. 25) MMeer 3akpelUleHHBIE Ha TKaHEBOH
nente I rpysbl 2, pacmoJIOXKEHHBIE C 3a30pOM s obecneye-
HUA u3rnba u KpydueHuns Jienthi I no Bcell ee IHMHe.

TxkaneBas neHta I ¢ rpysamu 2 nomewena B 00010uky 3
U3 MATKOrO0 MaTepuasia, a MOCAE€JHAS — B 3JACTHYHYIO 000-
104Ky 4. Ha noBepxHOCTH 060/0UKH 4 YCTaHOBJNEHHB ympyrue
KpIOUK# 5 i1 ¢PpHUKcanuM ycTpoMcTBa Ha KOHEYHOCTAX CHOPT-
CMeEHa.
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Puc. 25

3akpenuB o060j0uky 4
/ - Ha pa3JIMYHBIX KOHEYHOCTAX,

CHOPTCMEH BBHIMIOJIHAET Te
/ ' M uHBe IBMXXEHHUS, Ha-
E

I rpyxas COOTBETCTBYIOLIUE
: TPYIIb MbIOILL,

,{ YcTpoiicTBO ANA TpeHH-

posxku Mbium. IIpennasHa-

Puc. 24 4YEHO JJISt DPAa3sBUTHUA CHJIBI

MBIOIL HOT, PYK M men [9].

YcrpoiictBo (puc. 26) umeer ctyn I ¢ NOAJIOKOTHHKA-
MM 2, CPENCTBO IJIA CO3JIaHMs HAarpy3Kd Ha HOTH, IOATOJOB-
HHK 3, CMOHTUDOBAHHBIN Ha CITMHKE CTYyJiIa, ONMOPHYIO MJIOIAM-
Ky 4, CBA3aHHYI0O C HOXKAaMHN H DacCHOJIOXEHHYIO Imepen,
CTYJIOM.

CpeacTBo 1 CO3MaHMSI HArpy3KM Ha HOIM IpeACTaB-
nseT coboifl AMCK 5, YCTAHOBJIEHHBIA Ha OMOPHOM ILIOIIAJ-
Ke 4 C moMoIpio OCH 6, M DJACTHYHBIA XryT 7, CBA3aHHBIN
OJHMM KOHIIOM C JHCKOM J, a IpyruM — ¢ ocwio 6. ITopiokort-
HMKH 2 M TOAroJIOBHMK J BHINOJIHEHBI M3 JJACTHYHOrO Ma-
Tepuana.

Tpenupylomuicsa pacnojiaraercsi Ha CUgeHbe cTyna 1,
ynHMpasich PyKaMH B MOJJIOKOTHUKM 2 ¢ BHYTPEHHEH WM BHELI-

5
8\ ] %
G~ -

Puc. 26
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Hell CTODOHBI, KJAJEeT TrOJIOBY Ha IOArOoJOBHMK 3, a CTOmHBI
HOT' yCTaHaBJMBaeT Ha JUcK J. CoBepmiasf HOraMM BpalaTesb-
Hbi€ [BMJKCHHMA, TPEHMDYIOIOMHCA IPHUBOANT BO BpallcHHUE
JHCK 5, pasBuBas MbIILb HOr. OQHOBpEMEHHO C IBHUIKEHHEM
HOT' TPEHUPYWINUNHCA COBEPIIAET ABMIKEHHE DYKaMHM, OTKHUMAs
MOJIOKOTHHKM 2 HapyXy WIM BHYTDb, Pa3BHBasi MBIIILBI PYK,
M TOJIOBOM HajiaB/IMBaeT Ha MOATOJOBHHUK 3, pasBMBas IpH
3TOM MHIUH men. IIp¥ BpaleHUN OUCKa 5 DIACTHYHBIA XKIYT
pacTArMBaeTCA M HAKPYYMBAeTCs Ha OChb 6, CO3JaBas TaKMM
06pa3oM HarpysKy pJs HOT.

Buaeo3BYKOBOE YCTPOMCTBO JJIAi BeJO3IpromeTpoB. Ilpen-
HAa3HAYEHO JJIA TPEHUPOBKM CHOPTCMEHOB C OJHOBpPEMEHHOM
pasrpy3koil HepBHO# cuctemel [131].

VcrpoitictBo (puc. 27) umeer pamy I, cugenpe 2 M meganu
3 ¢ narpysounbiM mpucnocobnennem 4. Ha croiike 5 pyas 6

Puc. 27 Puc. 28

3aKpelieH, HampuMep, 9KpaH supeomarsurodoHa 7, cBA3aH-
HbI ¢ HaymIHMKaMu 8.

IIpM BBEINOJHEHMM MOHOTOHHOH UMKJIMYECKOH paboThi
CIIOPTCMEH CMOTPHMT Ha DKPaH M CJyMlaeT MY3BIKY. 9TO CHO-
coOCTBYeT pasrpy3ke HEpBHOM CHCTEMBI M CO3[aeT Xopoliee
HacTpOEHHMeE.

Haunoe ycTpoicTBO LENecoo6pasHO HCIONb30BaTH B Ile-
puop 6onbmMX HAarpy3ok. Xopommii TpeHMpOBOYHBIH dddexT
HabI0faeTCA NP Pa3sBUTHH BBIHOCJAMBOCTH, TaK KakK yTomie-
HAe HacTynaer mosxe obbiyHoro. Ilocne TpeHHPOBKM Ha JaH-
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HOM YCTPOMCTBE PEKOMEHAYETCA NPOBOAUTH pa3rpy3odubie 3a-
HATHA.

MoOXHO NpPUMEHATb YCTPOHCTBO IIPM TPEHMPOBKE IOHBIX
CIIOPTCMEHOB C II€/IbI0 NMOBLIMIICHMA HHTEPECa K CHOPTHBHBIM
3aHATHAM.

CucreMa OTArOLIEHMH A TPEHHMPOBKM MBIIIEYHOM cHCTe-
mbl. ITosBosisieT pa3sBuBaTh (PH3UYECKHE KayecTBa CIOPTCMe-
Ha 3a CYET CO3JaHMUA MCKYCCTBEHHOHW TIDaBUTAIMOHHON CHJIK
[471.

Ha cnoprcmene (puc. 28) pasmemaor HaGop Kpyrosbx
rpy30B, KOTOPHE 3aKpEIUIfOT B KapMaHaX OMOPHBIX peMHeH,
OMOACHIBAIOIMMX OHO3BEHbA cnoprcMeHa. I'pysnl pacmpese-
JISIOT Ha CHOPTCMEHE MO OKPYXXHOCTH GHO3BEHBEB B MECTax
JIOKAJM3alMy — IEeHTpa Macc OHO3BEHBEB B CIAEAYIOIEM COOT-
BETCTBHU C MX MaccaMu: Ha rojose — 7 9,, Ha TyJOBMIUE —
43 %,, Ha IpaBOM H JICBOM Npeaiuieybsix — no 2 %, Ha mnpaBoi
MU JeBOi royeHAX — mo § Y%, Ha mpaBoM M JIEBOM cTOmax —
no 2%.

JIO3UpOBKA rpy30B Ajif KaXxaoro 6Mo3BeHa W MX JIOKAJIH-
3a1MA Ha Yy4YacTKaX TeJla CHOPTCMEHA 3aBHCAT OT CJIOXKHOCTH
BHIITOJIHSIEMBIX TEXHHYECKUX AeHCTBHI.

Bo BpeMsl TPEHHPOBKH CIIOPTCMEH C HAAETHIMM Ha OHO-
3BeHbA TEJAa COOTBETCTBYIOIIMMHM TIpy3aMHM OIpEJEJICHHOE
KOJIMYECTBO Pa3 BBINOJHAET KOHKPETHBIH TEXHWUYECKMH IpH-
€M WM €ro 3JIEMEHT, KOTOpbli SBAAETCA OOBLEKTOM ABHra-
TEJBHOI'0 COBepiieHCTBOBaHMsA. CHsia MCKYCCTBEHHOH TIpaBH-
TAaUU IPHJIOXKEHA CTPOTO K IEHTPY TSXECTH KaXXAOro 3BeHa
rena. COOPTCMEH KaK Obl MOMEIAaeTcs B I'MIEPrPaBUTALHOH-
HYIO BHELIHIOIO CpeXxy, CHJIOBOE IoJie KOTOPOH IO HampapJeH-
HOCTH CBOETO BO3JEHCTBUA HA TPEHHUPYIOIIErocs MpHOINKaET-
CA K €CTCCTBEHHOMY, OJHAKO NPEBOCXOJAUT €ro IO MOAYJIO
B m060e XeJaeMoe KOJIMYECTBO pas.

YcrpoiicTBo mias obmedusndeckoil moxrorosku. Ilosso-
JISET BHINOJHATH OOLIEPa3BUBAIOIME YIPAaXXHEHUS DYKaMH U
HOTaMH IIPH CTPOro GUKCHPOBAHHOM ITOJIOXKEHWH TYJIOBH-~
ma [36].

YcrpoiictBo (puc. 29) cocTOMT M3 rOpU3OHTaJbHOH I M
BEPTUKAJIbHON 2 paM, PacIOJIOKEHHBIX NEepNeHAMKYISPHO Apyr
K ZpYI'Y ¥ COSOMHEHHBIX MEXAY CO00M mepexOaHBIMU DJIEMEH-
tamu. I'opusonranbHaa pama I MMeeT CPEACTBO KpeIUIeHMA 3
Ha nosce cnoprcMeHa. IlepenBuxubie KpoHWTEWHB 4 ¢ PUK-
caTOpaMH YCTaHOBJIEHH Ha paMax I, 2 M HecyT 3JacTHYHHIE,
peryaMpyeMeaie o JUIMHEe Harpy3oyHble TArM J ¢ MaHxXeTaMH 6.

3aKkpenuB Ha MOsce M KOHEYHOCTAX MAHXXETHl, CIIOPTCMEH
BHIMOJIHAET Pa3HOOGpa3Hble ABMXKECHUS, NPEOAOJieBast CONpo-
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Puc. 29 Pue. 30

THBJICHHE HArpy3ouHbIXx TAr j. Ha pucyHke nokasaHB BO3-
MOJXHbIE MECTa NPUKPEIUVIEHNS aMOPTH3alWOHHBIX THAT,

IIpyXUHHOE TPEHHUPOBOYHOE YCTpOiCTBO. IIpennazHaueHo
IS pa3BUTHA CHAbl MBIHIL HOr ¥ TYJIOBHILA, CIOCOBCTBYET
COBEPIICHCTBOBAHMIO KOOpAMHaumM aBmxeHuit [37]. Moxer
OBITh MCNOJIL30BAHO B 0OmecdH3nUecKod NOArOTOBKE CIOPT-
CMEHOB,

Verpoiicteo (puc. 30) umeer koctiom I cO cpeacTsBamu
JUIA CO3JaHNSA HArpy3kKH, BHIIOJHEHHBIMH B BUAE LWIHHIpDHYE-
CKOM TIPYXHMHBI CXaTHA 3, PacmosIOKEHHOM BAOJb IPOAOJIb-
HOM ocu 2. UMeroTcA TakXe ympyrue B OCEBOM HAIIPaBJICHUH
crepxuu 4.

Onsa TpeHMpOBKM KOCTIOM I HajeBaeTCs HAa CIOPTCMEHA,
KOTOPOMY 3aTeM IIpejJ1araior, Hanmpumep, IPUCEJaTh CO MITaH-
roit. [Ipy 3TOM CTEpPXHM 4 M LWIMHIPDHYECKHME NPYXHHBI 2
CKHMMAIOTCS M CHJIOM YIIPYrOCTH MOMOraioT CHOPTCMEHY BCTATh
co mTaHrod. Perynupysa cumiy ynpyroctd, MOXXHO H3MEHATH
AeHCTBYIOINYIO HAa CIIOPTCMEHA HArpyskKy.

Ilpyxuna 2 U CcTepXHH 4 H3rOTOBJASIOTCA M3 METAJLIOB
WIM UX 3aMEHHUTENEH, a MX KOJIMYECTBO MOXET ObITh passmy-
HeiM. Kperuienme crepxueit 4 pasnoofGpa3Hoe, Hampumep
MOCPEACTBOM MAaHXET C KOJIbLAMH,

YcrporicTso D NONTATUBAHUA Ha pykax. IIpeaHa3HaueHo
N o6iedu3NIecKON NMOArOTOBKM CIIOPTCMEHOB BCEX BHIOB
CIIOPTa, a TaKXe€ MOXET HCNOJb30BaThCA B IpyNnax 310-
poBbsa [248].

YcrpoitictBo (puc. 31) uMeeT 3akpemyieHHbIH B CTeHe
CNOPTHBHOTO 3a/la KPOHMTENH | ¢ ABYyMSA NMOABM)KHBIMH mepe-
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kaaaudHamMu 2. Ha GamxHe#
K KPOHIUTEHHY NEpeKIaguHe
YCTaHOBJEHA TPOCOBI0YHAS
cucTeMa 3, CBA3aHHAaA Of-
HMM KOHLOM ¢ HabGopom
TOATIPY>XKHHEHHBIX MeXaHHU-
YeCKHMX rpy3oB 4, a papy-
IHM — C JIO)KEMEHTOM 5 fs
3aKpeIl/IeHUs MosAca CHOopT-
CMeHa.

ITopTsiruBaThCcA Ha me-
PEKJaIHHE [OMOralT MpH-
KpeIUIeHHbIE K TPOCY MPOTH-
BOBECHI, KOMIIEHCUPYS 4acTh
BEca TpeHUpyomerocs. Bec
rpy3a peryJuMpyeTcs B 3aBH-
CHUMOCTH OT HOATOTOBJIEHHO-
CTH CIOPTCMEHA M 3ajau Puc. 31
TPEHHMPOBOYHOIO YPOKa.

TpeHaxep MOXET TaK)Ke HCIOJb30BAaThCHA B KayecTse 00y~
YalolIero NOATATMBaHMS Ha IMepexjafguHe. B 3ToM cayudae
cJeLyeT BBINOJHATH BHayalae HMUTALMOHHOE YIIPaXHEHHE C
mankod. 3aTeM ynpa)XHEHUE Ha TpeHaxepe. Ilpmuem mepso-
HayasnbHBINA BEC MPOTUBOBECA AOJXKEH ObITb Ha 5 Kr MeHbHIe
Beca crmoprcMeHa. IIpHM ycBOeHMH YNpaXKHEHMs ¢ HeGONbLIMM
OTArOLIEHHEM MMPOTHBOBEC YMEHBINAKOT HA 5 Kr ¥ T. A, YcBoeH-
HBIM YIpajKHEHHE CUMTAETCHA TOrAA, KOTJa OHO BBHINOJHAETCS
He MeHee 5 pas.

TpeHaXep ¢ H3MeHsAEMOI cwioi comporusiaenvs. Ilpen-
Ha3HAYEH JJIA TPCHUPOBKH BEPDXHMX KOHEUYHOCTEM M BEpXHeM
yacTH Teaa cnoprcMeHoB [150].

YcrpodictBo (puc. 32,a,6) WMeeT YCTAaHOBJIEHHBIE Ha
MOABUXHOM omopHOH mioruaake I ctoiku 2, 3, Ha KOHIE KO-
TOpHIX IMADHUPHO CMOHTHPOBaH Ha Bajdy 4 KpPOHIITEHH 5 H
mectepHd 6, 7. Ha ocu 8 kpoHmreihHa 5 ycTaHOBJIEHa
miecTepHsi (He MOKasaHa) W mapa pbiuaros 9 ¢ pykostkamu 10
M3MEHAEMOHN AJMHBI.

IllecTepHs 6 cBA3aHa C PacHoOJIOKEHHON Ha ocH 8 mecTep-
He# nmocpeacTBoM nerm 11, KoTopbie pa3MenleHbl B KOXyxe 12,
CBoGOIHBII KOHEI| KPOHIITERHA 5 IMAPHMPHO COEMHEH C Tese~
ckonuyeckuM mogkocom I3, Illecrepus 7 cBsi3aHa ¢ YCTaHOB-
JIEHHOM Ha Harpy3ouHoM Bany /4 mecrepHeit (He MokasaHa)
nocpeactBom nenw 15. Harpysouublit Ban 14 coeguHeH co
CPECTBOM PEryIMpOBaHMs HAIPY3KH, BKJIIOYAIONINM [MIPABIMA-
yeckMii Hacoc I6 ¢ KJIalaHOM peryJMpoBKM JaBjaeHus 17,
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Pue. 32

npeAHa3HaYeHHBIM I M3MEHEHHMs KDYTSIIEero MOMEHTa Haco-
ca 16. IIpu 3TOM Hampap/ieHHe HAEHCTBHS HArpy3KH, IPHJIO-
JKEHHOH K HmeCTepHe HArpy304YHOro paja I4, MpOTHUBONOJIOKHO
HanpasJeHHIO BpamieHus pbiyaros 9. Ha sany I4 pacnosoxeH
MaXxOBHK I8 CHHXEHHA CKOPOCTH BpalleHHs INECTEPHH.

Ha BepxHeM KOHIlE CTO€K 3 pacrojOXeHa MaHeab JHUC-
nnes 19, BKIIOYAIONIErO PErMCTPATOP BPEMEHH BLINOJTHEHHS
yripaXHEeHHUH, HHANKATOP uucaa 06opoToB Maxopuka I8 u HH-
JHKaTOp CO3JaBaeMOil Harpy3KH.

Ilepen HayaOM TPEHMPOBKM HEOOXOAMMO B COOTBETCTBUH
C aHTPOIOJIOTMYECKHMH JaHHBIMM CIIOPTCMEHA OTPEryJHpOBaTh
BEPTHKAJIBHOE YIOJIOXKEHHE W JUIMHY pHIYaros 9 B nosioxeHwe,
NPH KOTOPOM DYKOATKH I0 6yAyT HaXOAUTbCA HA PACCTOAHHK
BHITAHYTOH pYKH. 3aXBaTHB DyKaMH pYKOATKH [0, cioptcMeH
HauMHaeT BpalleHue puiyaros 9 (puc. 32, 6). Takue pBHXKe-
HHA CNOCOOCTBYIOT TPEHMPOBKE MBI XHBOTAa, IPyAH, IOsic-
HHLBL, CMAHH ¥ IUIEY CIIOPTCMeHA. PeryJdpoBaHHe Harpy3kH
OCYINECTBJIAETCA NOCPEACTBOM THAPABINYECKOro Hacoca I6.
Bo BpeMs TpPeHHPOBKHM CIIODTCMEH Ha JMCILIEE MOXET KOHTDO-
JIMPOBaTh CKOPOCTb BpAaI€HHA pHIYAros 9.

YcrpoicTBO DA TPEHUMPOBKH MbINI ey, IIpexna3zHadyeHo
U1 TPEHHPOBKM MBI, IIEH CIIOPTCMEHOB, Hanpumep ¢yr6o-
auctoB [265].
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YcrpoiicrBo (puc. 33) umeeT BHI-
NOJHEHHHH U3 JIBYXCJOHHON 3sac-
THYHOH TKaHU nuieM I/ ¢ peMHsMH
KpeIUIEHHs 2, Ha TOJIOBE B palioHe
ylied UMETCA HOI0CTH 3, YaCTUYHO
HaIlOJIHEHHBIE IpOOLIO A CO3TaHMA
HarpysKm.

3akpenuB peMHH 2 nuiema I Ha
rojioBe, CHOPTCMEH BBINQJIHAET pas-
JIMYHble JABMXEHHUS I0JI0BOH, ApOBH
IpH 3TOM co3JaeT Harpy3ky. Bec
OTArOEHHsI He AJIXKEH NPEBHLIIATb
5% cOOCTBEHHOro BeCa 3aHMUMAIO-
LIErocs.

YcTpoicTBO CIOCcOBCTBYET YKpern-
JIEHHIO MBILILL IIeH, TIPHYEM HMEHHO
TEX, KOTOpHIE BHIIIOJIHAIOT OCHOBHYIO
Harpy3Ky B CleHM(PHUYHBIX JBUIKEHH-~
AX, TaKHX, Hanpumep, Kak Hrpa ro-
noBo B ¢yr6one. Ilpu 3rom oxHo-
BPEMEHHO TNPOMCXOAHUT M COBEpIlEH-
crBoBaHuMe (DYHKLMIA BecTHOYymsp-
HOro ammnaparta, 4ro, B CBOIO Oye-
peAb, IIO3BOIAET IOBBICHTH TOYHOCTD
yAapa o0 Msyy.

7255

22525 = oo

Puc, 33

VCTpoilicTBO A TPEHHPOBKM MBI PYK ¥ OpiouHoro

npecca [170].

YcrpoiictBo (puc. 34) umeer ynpyroe ocHoBauue I, nepez-
HSAA vacTb 2 KOTOpOro M3orHyra. Ha GOKOBBIX IUIOCKOCTAX
ocHOBaHMA I pa3MemieHH 37eMeHTH 3 /1 3aKpeIUIeHHs Ono-
pyi 4 u Tarn 5. CBoGoauslii KoHew TArd 5 cHabXeH pyKOsAT-

KOH 6 pns ee 3axpaTa.

PasMecTuBIIMCh HA OCHOBaHMM | M 3aXBaTHB pyKaMH py-
KOATKY 6, CIOPTCMEH HauMHaeT THAHYTb Ha cebs Tary 5.

000000000 00 OO 00 OO

Puc. 34
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IMepeausss vyactk 2 ocHoBaHMA [ npu 3ToM H3rubaerca H
cO3/1aeT HEOOXOJMMYIO HArpy3Ky Ha COOTBETCTBYIOIIME rpyIi-
MBI MBIIIL, PYK M OPIONIHOrO mpecca.

YCcTpo#cTBO € MNPOTHBONABICHHEM [OJIA DPAa3BUTHSA MBbILIL
KOHEeYHOCTe# M TyJjoBuIma. IIpeagHasHauyeHO MAJIA pa3BUTHA
MEINIL HOT, TYJIOBMLIA ¥ HOJABMJXHOCTH MO3BOHOYHOIO ¢T10j16a C
nocaeAyIoIUM BOCCTaHOBIeHMeM [168].

Vcerpoiicteo (puc. 35) mnpencrasasier co6oit cron I ¢
OMOPHOM MOBEPXHOCTHI0 2 M HAKJIOHHBIMM IUIOL[aAKaMHu 3,
MOKPHITBIMM MATKMM MaTepuasioM. K OgHO# cTOpOHE cToJsa
NpUMBIKaeT BOPOT 4, COEJMHEHHbIH uepe3 TPOCOGJOUHYIO CH~-
cTeMy 5 B BepTHUKaJbHOM cToilke 6 ¢ 3nacTUyHOM MarxeTol 7
s 3aKpeIvieHHs TOoJIEHOCTONMHBIX cycTasoB. Ha omopHo# mo-
BEPXHOCTH CTOJa YCTaHOBJEH BHOpaTop 8, MOAKIIOYEHHBIH K
3EeKTpOoABHraTenaio 9.

CoopTcMeH JIOXUTCA CIIMHOM Ha CTOJI, 3aKpeIUIsieT MaH-
KeTy 7 K TOJIEHOCTOIIHBIM CyCTaBaM, I€PeBOPaYUBACTCH JIMLIIOM
BHH3 M YOUpaeTcA IUIEYaMH B HaKJOHHBe miomajku 3. Ero
PYKH IIpH 3TOM HAXOHATCA B MOJOKEHUH, YIOOHOM aya pabo-
Tl ¢ BOpoTOM 4. IIpH BpalieHUAX BOPOTa MPOUCXOAHUT MOABEM
HOr ¥ TysaosMia, Pa3znuunble rpynnsl MBILL, MCHBITHIBAIOT
HanpsOKeHUE B TEYEHHE [IMTENLHOTO Bpemenu. IIpu ocnabne-
HMM BOpPOTa TEJO NPUHUMAET FOPU3OHTAJIBHOE MOJIOXKEHUE M
paccnabnserca. B 310 BpeMsi HauuHaet paborath BUGpaTOp 8,
KOTODHI CIOCOBCTBYeT BO3BpaTy B MBIMIE  00OTAIEHHON
KHCJIOPOJIOM KpOBH, IIO9TOMY BOCCTAHOBJIEHHE IIPDOHCXOJUT
6HicTpee.

VnpaxHende o6LIEro Bo3aeHCTBUA Ha JAHHOM YCTPOHCTBE
OTHOCHTCA K TIpyIIe ChelHaJbHO-MIOArOTOBUTEIbHHX «B pac-
TATUBAaHMU», HeOOBUHOCTh MO3BI CIOPTCMEHA, HETPAaTHIMOH-
HBHIH CIOCO6 BHITArMBaHMA (HOTM BIEPEA-BHM3) JAIOT BO3MOX-
HOCTP 3¢deKTHBHO M DPa3HOCTOPOHHE BO3ACHCTBOBAaTb Ha
pacTsarupaeMbie MBIMIEYHO-CBA30YHble rpymmel. Hamuuue B
KOHCTPYKIHMH PYUYEK YIpaBJICHHUsS BOPOTa MO3BOJsAET U3GexXaThb
TpaBM, TaK KaK BBLIIOJIHEHHE YNpaKHEHUA OOGBIYHO mpeKkpa-
IaeTCs [pH MOfABJACHHM GOJIEBHIX OLLyIIEHMIL,

YcTpoHcTBO O TPSHMPOBKHU MBILIL Teaa. IIpeaHa3HauyeHO
A1 YAYYIIEeHUS MOJABM)XHOCTU B MO3BOHOYHMKE, IJICYEBHIX H
OeapeHHbix cycraBax [169].

YcrpoiictBo (puc. 36,a) cocToMT M3 3aKpeIUIEeHHOH Ha
MOTOJIKE IVIAaHKM [ ¢ KpIOYKaMHu 2, K KOTOpHIM HaBENIUBAIOTCAH
paboraromume Ha pacTaxeHHe Opyxuusl 3. K HuXHell yactu
[pY)XXHH [pUCOefMHeHa TpyOka 4 ¢ pyukamu 5 B dopme me-
TeJb.

CroprcMeH, B3fBIIACh DYKaMHM 3a pPYdYKHM 5, MOXeET Nepe-
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MeIaTbcA BIepef-Ha3aj MO KpYry, COXpaHsas MpH 3TOM I10J0-
JKeHHe HOT Ha OcHoBaHMH (puc. 30, 6, ¢). IIpu BBIIOIHEHHU
yInpaxHeHHsl He Tpebyercs 6oNBIIOro CHIOBOrO HAINpPSKEHHMS,
TaK Kak KojebaTe/bHbIE OBM)XEHHA COBEpIAOTCA Orarogaps
BO3JEHCTBHIO MAXOBOM MAacCH TeJla Ha NPYXUHAMMA ynpyrui
31eMeHT. CKOPOCTb M YacTOTa MAaxXOBBIX JBHIKEHHN 3aBHCSHT OT
BECa CIIOPTCMEHa M MOZAYJIEH YIpyroCTH IPYXXHH.

YhnpaXxHeHHMs] Ha YCTPOMCTBE BBLIOJHSIOTCH C IIOCTEIEH-
HBIM YBEJMUEHHMEM pa3Maxa ApHKeHui, CHrHaJoM K OKOHYa-
HHIO YOPa)XHEHHS SBJASETCH YMEHbBIICHNE AMIUTMTYJbl JBHKE-
HUH B CBSA3HM C HAaCTYNAOIMUM YTOMJICHHEM.

HonnpyXuHeHHOe YCTPOMCTBO A pa3BUTHA Mbim,. ITpex-
Ha3HAUeHO J/UIS BBIIOJHEHMs YNPaXHEHHH, CIOCOOCTBYIOLIMX
YKPeIUIEHHIO Mbim Geaep, sAroaMi, a TaxKe GPIOIIHbBIX MBIIIL
[163].

Puc. 35
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YcrpoficrBo (puc. 37) mMmeer npoposbHH nement I,
napy croek 2, 3, ¢ukcarop 4 1A OrpaHHUEHHA ABMIKCHHUSA
croek 2, 3. Ha HMXHe# cTolike 3akpeIUieHa mapa TeJIeCKONH-
4ecKUX TPY6oK 5, 6, BHYTPM KOTOPHIX HAXOJZATCH PETyJHpYye-
Mble BUHTOBBIE IPDYXHHE. Bokosue ¢ukcaropu 7, 8 pacnoso-
JXKEHH Ha KpasX NpoAoabHOro aJeMeHTa I U ciyxar jpis orpa-
HUYEHHS ABMXEHUA Tpybok 5, 6.

B HCXOAHOM IOJIOKEHHH CIOPTCMEH JIEKHUT C BHITSAHYTBIMHU
H COEJMHEHHBIMH BMECTE HOraMH, pPa3MEImIEHHBIMH MEXIY
croiikamMu 2, 3. 3aTeM OH OJHOBPEMEHHO Pa3[BUraeT HOTH,
npeoposieBas CHIY, KOTOpaf HOCTOAHHO CTPEMHUTCHA CABHHYTH
€ro HOTM BMECTe.

2.2. TPEHAXKEPHBIE YCTPOWCTBA AnNg BO3JAEWCTBMSA
HA MBIl PYK ¥ HOT

YcrpoiicTBO IS JIOKAJIBHOTO DAa3BUTHS CHJIBI  MBIUIY
BEPXHHMX M HIDKHMX KOHeyHocteil. Ilo3posfer BBHIOJHATH
yIpa>XHEHHs Ha pPasBUTHE CHIbl MBI pYK, BOT, H3MEHAA
BEIUUMHY comportusienusa [254].

YcrpoiicrBo (puc. 38, a, 6, 6) MMeeT CMOHTHMpPOBaHHBIE
Ha pame ] cupeHbe 2 M CPEACTBO IS CO3AaHMA HArpy3KH,
BHITIOJIHEHHOE B BHZE NMPHBOAHOTO pbiyara 3 M COEAMHEHHOTrO
C HUM 35eMeHTa 4 JUiT KOHTaKTa ¢ KOHEYHOCTAMH HJIH roJio-
BOH CIOpTCMEHa, IMpeAcTapafgiomero coboit pykoaTkm 5
(puc. 38, a, 6) wm wwmHapndeckmit pouk 5 (puc. 38, 6).
IIpuBoj 6 XMHEMATHUUYECKH CBA3aH IIOCPEACTBOM MEXAHU3MA
COnpoTUB/IEeHUs 7 ¢ pbryarom 3,

CnoprcMeH, pa3MeCTHMBIINCH Ha CHAEHbE 2 M [IOCTAaBMB pYy-
KM WIH HOI'M TaK, KaK 3T0 M306paxeHo Ha puc. 38, a, 6, 6, Ha-
YHMHAET BBLINOJHATh ABUXXEHUHA Ha TNPEOAOJIEHHE CONMPOTHMRIE-
HHA, BO3HHMKAaOIIETr0 B pe3yJIbTaTeé IOBOPOTa IPHBOAHOrO
puivara 3. Cwiy COIpPOTHBIEHMSA B 3aBUCMMOCTH OT 3ajay
TPEHHMPOBKM MOJXKHO peryjmpoBath. Ilay3y Mexzay ynpaxhe-
HMSAMH TIPOJOJDKHUTENBHOCTBIO 4—5 MHH CJIEAyeT 3aIlOJHATH
aKTHBHBIM OTABIXOM. Kak mpaBWjio, B TPEeHMPOBOYHOM 3aHfA-
THH, TAE NpUMEHAETCA JAHHOE YCTPOMCTBO, HAarpy3kKa Xapak-
Tepusyercs GONMBIIMMM HJIH YAAPHHIMM BenuuMHamH. ITostoMy
JKeJIaTeJIbHO 3aHMMATbCA HA HEM 2 pa3a B HeZeyo (Kak A
KBaM(HUIMPOBAHHHX CHOPTCMEHOB, TaK M JiJII MEHEE MNOAro-
TOBJICHHBIX). Ilocne TpPeHMPOBKHM pPEKOMEHAYETCA BOCIIOJIB30-
BaTbCA KOMILIEKCOM DPeabHMIMTALMOHHBIX MPOLEAYP.

YCTPOHCTBO 1A TPEHHUPOBKHM PYK M Hor. IIpemnasnaueHo
BJIA IIOOYEpEeHON TPEHMPOBKH MBIIIL] PYK M HOI CIOPTCMEHa
[184].
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VcrpoiictBo (puc. 39, a, 6) ¥MeeT yCTAaHOBIEHHBIH Ha pa-
me I KoneHyatbli pblyar 2, Ha CBOGOJAHBLIX KOHI[AX KOTOPOro
BaKpeIVICHbl OfHOIUIeune poiyard 3, 4 ¢ pykositkamu 5, 6 ans
3axpaTta uXx pykamu. Ha pame I cCMOHTHPOBAHHI TAaKXXe IOJABE-
MICHHbiE Ha NpyXuHax /7 mnomajaku &8, 9 mis pa3MelleHHA
HOT CIIOPTCMEHA, KOTOpPBIE MOTYT KOHTaKTHPOBAaTb CBOMMH OC-
HOBAHUSAMM C DJIEMEHTAMHM KOJIEHYaTOro phiyara 2.

Cnoprcmen (puc. 39, 6), ycTaHOBMB HOTM Ha IJIolIax-

Puc. 38
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Puc. 39

Kax 8, 9, HauMHAaeT MOBOpPAYMBATb PYKOATKaMH J, 6 OZHOILIE-
yue poiuaru 3, 4, NIPpUBOAA B ABHXEHHE KOJEHUYaTHIi peiyar 2.
IIpu 3ToM opHa M3 IIOmM@AmoK (8) HauMHaeT OMyCKaTbCAH,
a ppyras (9) — mogHMMAaTbCs, IPU 3TOM BEC Teja MEpPeHo-
CHUTCA C PYKOATOK J, 6 Ha wiomaaxy 9. Ilpu panbHeiimem
IBYKEHHM KOJICHUATOro phiuara 2 OCYIIECTBASETCH OBpaTHOE
Harpy’kKeHue MHII COHOPTCMEHA, T. €. ¢ HOrM Ha pykKy. Ilpy-
XKHMHB 7 yAEepXKUBAIOT IJIOWEAAKH 8, 9 B rOpU30HTAILHOM IO-
JIOXKEHUH.

YcTpodcTBO PEKOMEHAYETCA HCIOJb30BaTh B TPEHHUPOBKE
CHOPTCMEHOB, CNELHAJM3UPYIOUIMXCA B LMKJIHYECKHX BHAAX
cnopta. Hapsapy ¢ pa3BuTHeM CUIH MBI COBEPHIEHCTBYETCA
KOOpPAMHALMA ABUXEHHHA PYK M HOT.

YCcTpoiCTBO OJI1 TPEHUPOBKM PYK M HOTr. IlpeaHa3sHauyeHO
JJIA pa3BUTHSA MBILII BEPXHHX M HHXHHUX KOHEUHOCTEH B AH-
HaMHMUYECKOM peXHMe C IpeAeJbHBIMM OTAroueHuaMu [147].

YcrpoiicrBo (puc. 40) uMeeT BepTHKanabHblE omopu I, 2
C IUleYaMM M y3ea 3 peryjiupoBKH BBHICOTBHI, KOTOPHIA HpH IO-
MOIIM pBbluara 4 NOJAHMMAET rpy3nl 5, pacmoJOXEHHEIE Ha Coe-
AuHuTEJbHOM crepxHe 6. K omopam I, 2 3akperuieHa cKkaMmei-
Ka 7, ¥Meulas Ha CBOEM MPOTHUBONOJIOXHOM KOHLE Momepe-
YMHY 8 IJA HOT, COEAWHEHHYIO 4epe3 CUCTeMy pbiuaros 9, 10,
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11 ¢ rpy3amn 5. B BepxHe#l uacTH yCTpoMcTBa 3aKperuieHa
Ha uenu I2 pykosatrka I3 pna pyk.

IIpy TpeHUPOBKE HOT CIIOPTCMEH JIOXKHTCA Ha CKaMeiky 7
¥ TOJIKAeT HOTaMH MONepeunHy &, mpeojosieBad CONMPOTHBIE-
Hue rpy3oB 5. Korma momepeunHa JOXOZHMT MO TOPHU3OHTAJHA
Ao ymopa, HacTymaer ofpaTHoe jeiicTede, Fpy3w S BO3Bpa-
LAYOTCA CHUJION NPHUTAXEHHS B UCXOJHOE MOJIOKEHWE, ABHTas
MOMEepeYnHy K CIOPTCMEHY.

Ind pasBUTHA MBILL PYK ¥ IUIEYEBOTO OACA CIOPTCMEH
CaguTCA Ha CKaMeHKy M BBINIOJIHAET TATOBHIE ABHXXEHWA, Nepe-
Meliad pPykoATky I3.

TpeHUPOBOYHOE YCTPOMCTBO IUISl PA3BHTHS MBI, BEPXHUX
M HUKHMX KOHeuHocTeH. IlpenHa3sHauyeHO Ajd CONPAXEHHOro
Pa3BUTHA MBIII[ PYK H HOT B YCJIOBHAX HEYCTOMYMBOTO PaBHO-
Becua [225].

VerpoiictBo (puc. 41) mmeer pyxoATKy I M 31aCTHYHBIE
yupyrde TArH 2, 3aKpelUIeHHbie B CTEHE 4epe3 COEOMHHMTEINb-
Hele ameMeHTH 3. I[lnatdopma 4 NOANpyAHMHEHA B BEPTHKAIb-
HOM IUVIOCKOCTH M MMEET B LEHTPAJbHON YacTH mapHMp J.

CnoprcMmeH, ctoA Ha muatdopMme 4 B fepXKach 3a PYKOAT-
Ky I, pacTAruBaeT 3JaCTHYHBE yOpyrde TATH 2, HaKJIOHAET
MpH 3TOM TYJIOBMIIE M HAarpy)XaeT oz ACHCTBHEM INpYXHH HO-
. Heycroiiumpas riat¢gopMa obecrneunBaeT pa3BUTHE UYBCT-
Ba PaBHOBECHA B HAKJIOHHOM IOJIOXEHHH Tejla CIOPTCMEHA.




Puc. 41 Puc. 42

VCeTpoicTBO MOXET pPEeKOMEHAOBAThCA B KadecTBE obmie-
pPa3BUBAIOLIET0 M CIEIMAJBHOTO MOATOTOBHUTEJBHOTO CPEACTBA
AXTCMEHOB, CHEeUMaJHM3HUPYIONIMXCs, HaNpuMep, B BUHAcCep-
¢dunTe.

Hcnonbs3oBanue B KOHCTPYKLMH 3JACTUYHOM TATH CrocoO-
CTByeT OJHOBPEMEHHOMY Da3BHTHIO CHJIB MEIOIN PYK H ILIaB-
HOCTH [ABHKEHUM,

YcTpoHCTBO IJIA TArOBHIX YnpaxHeHuid. Ilpeanasnaueno
AJIA TPEeHHMPOBKHM Mbimm, pyK u Hor [227].

YcrporictBo (pHc. 42) MMeeT 3akpelUleHHHE B BepXHeid
M HH)KHEH 49acTH cTOMKHM I ropM3OHTaJIbHEIE EPEKJIafAHHBI 2 H
3, coepuHeHHBle MeXAay coBO# mocpeacTBOM TpPOcoB 4, J,
C KOTOPHIMM CBsi3aHa JAONOJHHUTEJbHAA INepekaaguHa 6. OguH
M3 KOHIIOB TPOCA COEAMHEH C NMPYXHMHOH 7, APYroM 3aKkperuieH
Ha nepexsiaguHe 3, a B CBOe#H NPOMEXYTOUYHOM 4acCTH OXBAaTHI-
Baer mepexnagudy 6. Ilepexnapunbt 2, 3 pasgBHXKHBHE, a HX
YacTH TOANPYXMHEHB B NPOAOCJBHOM HaNpaBICHHU.

IIpu TpeHHMpOBKE CIIOPTCMEH OXBAaTHIBA€T PYKaMM HEpeKJa-
JUHY 6 ¥ mnepeMellaeT ee WIM BHHU3, UM BBEpX, NPU DTOM
nepeKJajguHa 6 HaXOAMTCSA NOJ Harpy3koil 3a cuet Tpocos 4, 5
M NPYXHHBH 7, HATPy3Ky KOTOPHIX MOXKHO PeryJnpoBaTh.

Pyku Moryr pa3Mmematbca no-pazHomy. O6xBaTus mepe-
KJIaAMHY KUCTSAMH PyK M NepeMemias ee BBEpX, MOXKHO Harpy-
3MTb MBILIIL], YYAaCTBYIOIIME B OTPHIBE OT NOJd IUTAHIH B TH-
xejoi atnernke. Ilepememan nepexsiaguny BHH3, ONEpPEBIINCH
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Ha Hee JIOKTAMH, Da3BUBAIOT
CWIy MBILIL, IUTed M CIIMHHI,
KOTOpblE HrpaiorT HeMaJIOBaX-
HYIO DOJIb B CO3[aHHUH TATOBBIX
YCWINA NpH IJIaBaHUH.

Vnpa>kHeHMsI Ha TpeHaxe-
pe 6onee 3pPeKTUBHH P HX
KUCIOJAB30BaHMHM B KOMIUIEKCE €
yrpaKHEeHHAMH B M3OMeTpHYe-
CKOM peXHMe B aHaJOTMYHOM
HMCXOJHOM IT0JIOKEHHUH.

ScnaHpep KHCTeBOH. Tpe-
HMPDOBOYHOE YCTPOWCTBO HC-
MOJAB3YyeTcA I YKPEIUICHHS
naabieB PyK M HX CYCTaBOB
MYyTeM MPEOAOJICHUS CONpOTHUB-
neuus [118].

Acnaupep (puc. 43) cocro-
AT u3 Kapkaca [ B BHIe
MepyaTkH, 3ansAcTHON JEeHTH 2
IJIA  KperJieHWsl Kapkaca Ha
pYKe, 3MACTHYHBIX 3JIEMEHTOB
3, pacriosoXXeHHBIX Ha BHYTpPEH-
Hell CTOpOHE KapKaca, y3n0B 4 KpDEIUICHMs IaCTUYHBIX 3JIe-
MEHTOB 3, KakK/Ablil U3 KOTOPBIX OJHMM KOHIIOM 3aKpeIUICH Ha
KOHIlE Manblia, a APYruM — Ha 3anAcTHoi Jieure 2. C BHyT-
peHHell CTOpOHBI KapKaca B Te€X MeCTaX, I/ie HaXOmATCA CycC-
TaBbl MaJIbLEB, HMEIOTCA NOMOJHUTEIbHbBIE YIIBI 5 KpeIlJIeHHs
OJHOro M3 KOHIOB 37acTHYHOro 3neMenta. C pHeuineif cropo-
Hbl pPacIOJIOXKEHBl AMacCTHYHble ieMeHTbl 6. Kapkac Moxer
ObITh BBIMOJHEH OTAEJBHO HAA KaXJIOro naablla M B 3TOM
cjAyuae MMeeT KOJiblla C HalpaBIAIOMMMHA IS 3JaCTHYHBIX
3/1IEMEHTOB 3, pasMelLIeHHBIMM ¢ BHEHIHEH CTOpOHBI Kapkaca
B MECTaxX HaXOXJEHHS CYCTaBOB ITAJbLIEB.

Kapkac-niepuatky I HafieBaiOT Ha pyKy M 3aKpemJIAlOT 3a-
nAcTHOM nenToit 2. Ilpu cruaHNM maJbLUEB JJACTUYHBIE DJIE-
MEHTbl 6 OKa3blBalOT CONPOTHMBJECHHE, CO3/aBas HArpy3KH Ha
pacTsaXeHHe; NPU pa3srnGaHuM MaJbIEB DJACTAYHBIE JJIEMEH-
Thl 3, OKasbiBasg CONpPOTHBJICHHE, CO3JAIOT HArpy3KH Ha CXKa-
THe. IMEIOTCS AOMOJIHUTE bHBIE Y3/l KPEIUIEHHs 5, 3akper-
Jisisi Ha KOTOPBIX KOHIBI DJIEMEHTOB 6, MOJXHO TpPEHHpPOBATh
ApPYTHE CyCTaBbl.

Meroauka 3aHATHH ¢ 3CHaHAEPOM IPOCTa. 3aHMMaThCS
¢ HUM MOXHO B moboe Bpemsa. Crubanne BBIMOJHAETCA O
YTOMJIEHHSI B NPOM3BOJBHOM (JIyullle B NepeMEHHOM) TeMIIE.
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YcrpoiicTBO IS TPEHMPOBKM KHMCTH pyku. ObGecneunmBaer
TPEHHPOBKY KMCTH PYKH 33 CYeT U3GHpaTesbHOro BO3AECHCTBUA
HAarpy3kd Ha MBIUUB-pasrubaTesyn nanbLes, MMEKIIHX 6OJb-
1IYI0 Harpy3Ky B pffie CIIOPTHUBHBIX ABM>KeHui [15].

YcrpolictBo (puc. 44, a) umeer Kopnyc I ¢ miapHMpHO 3a-
KPEIUICHHBIMM Ha OCH 2 OTKMJHBIMH CTBOpKamu J, KOTOpHIE
(MKCHUPYIOTCHA Ha 3aIsICTbE PYKH NPH NOMOINM YOpyroro 3Jje-
meHnta 4. B kopnyce (puc. 44, 6) yCTaHOBJEHBI Ha OCH J pe-
ryaMpyeMsle (ppUKLMOHHBIE AMCKH 6, obecrneuuMBalomue Mo-
CTOSHHYIO BEJIMYMHY II€pefaBaeMoro raikoi 7 KpyTHALIEro
MOMEHTa.

Ha cooTsercTByOIUX (PPUKIHOHHBIX JHCKAX 6 I>KECTKO
3aKpeIUieHbl TArn 8, 06pasysi cBOMM IPOJOJIKEHMEM ILIOC-
KOCTh C BepXxHeHW uacTbio kopmyca I. Ha rdarax 8 ycraHOB-
JIEHbl JIOKE€MEHTBl 9 i (PUKCALMHM TaJbIEB, BBLIIOJHCHHBIE
B BHJE NPYXHMHHBIX 3aXXMMOB (pHuc. 44, ). JIO)KEMEHTBl MOTYT
nepeMemaTeCA BAOJb TAr W Onaropaps pe3uHoBOM BTyake 10
OCTATCA B M30PAaHHOM IIOJIOKEHMH BO BPEMS BBIIOJTHEHHA
yrnpa>xHeHuH.

CnoprcMeH BBOJHMT DYKY B YCTPOMCTBO, 3a(dHMKCHpOBaB
najblikl B JIO)KEMEHTaX, 3aKpbiBaeT CTBOPKM 3 M 3aKperuifeT
MX Ha 3amnACTbe PYKH YNPYruM sjeMeHTOM 4. YCTaHOBHUB He-
00XOAMMYIO BEeJMYMHY HAarpy3Kd Ha (PPUKIMOHHBIX AMCKax 6,
OH pa3BOJMT 3aKpPEIUICHHbIE B JIOJKEMEHTAX NaJblibl B CTOPOHHI
M BO3BpalaeT UX B MCXOJHOE IOJIOKEHHE, IIPEOIoIeBaA CHIY
Tpeuusa (PPUKUMOHHBIX TUCKOB.

BJ0YHOEe YCTPOMCTBO I/ TPEHHPOBKH nambueB. IIpegHas-
HA4€HO JUIS Pa3BUTHUA CHJB MBIINI nmanbueB pyku [200].

Ycrpoitcto (puc. 45) BrIOUaeT HAKJIOHHOE€ OCHOBaHue I,
MOAKJAZKY 2 W3 3JIACTUUHOTO MaTepHalia, IEMEHTH KpeIUie-
HuA 3 B BUAE IeTeNb 1A 3alEIUIEHMs TMaJbLEB M ILIOCKHE
peMHu 4 TpUXBaTa NpenIUIEUbs.

K npoTMBOIIOJIOXKHBIM CTOpOHAaM OCHOBaHMA [ MpHUKpeEIUIe-
Hbl CTEPXHH 5, COCIUHEHHbIE BBEPXY IONIEPEYHON peiikoit 6.
Ha peiike 3akpeIUIeHBl pOJIHKM 7, HECYLIHE DIACTHUYHBIE [MHY-
pbl 8, CBA3aHHBIE OJHHMM KOHLIOM C IeTaaAMu J ais 3aneluie-
HUsS TaJbLieB, @ [PYIUM -— C MpPYXHHAaMH pacTaxeHus 9,
Kaxpad npyxuHa NpHUKpeI/ieHa K OCHOBaHMIO I ¢ IOMOHIBIO
IUMMMJIBKKA M KpbUIbYATOMW raiku 10.

CnopTcMeH pacrojaraetT pyKy JIafiloHbI0O BHM3 Ha OCHOBa-
HUHM [, BCTaB/sAeT MajbLbl B DJIEMEHTHl KpelneHus 3 u, mpe-
ofoneBas CONPOTUBICHWE, OMyCKAaeT Iajblbl.

YcerpolicTBo nsl TPEeHHPOBKH KUCTH pYKU. IIpepnasnaueHo
JUTSL pasBUTHMA Mblul-crubaTtencit manabues [207].

YcrpoiictBo (pHc. 46) MMeeT NMPAMOYroJIbHYIO IONYIO pa-
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Pruc. 44

Puc. 45
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My I c peabedHOH BRIFHYTOH DPYYKON 2, CKOJB3SMMH Mexa-
HU3M 3 U BCTaBHYIO JieTanb 4.

BepxHuii M HMXHHA Na3el CKOJIB3AIIETO MeEXaHH3MA J
HMEIOT OCHOBAHHUA J, 6, B KaXJOM H3 KOTOPHIX MMEETCA IIO
HecKoJIbKy oTBepcTHii 7. ITomepeuHas noOgBMXHAA pyuka &
HafleTa IO, YIJIOM 75° Ha COEAMHHUTENBHHH CTEPXEHb C BO3-
MOJKHOCTBIO CBOGOZHOIO BpalliecHMs Ha HeM. MexXxay 3amHeil u
nepegHed CcTeHKaMH jetaym 4 B BepXHEH M HHMXHEW YacTH
3aKpelUIeHhl META/TMYeCKHe IITHPH. Ha IITHpH HacaXeHH
YIpYIye 3JIeMEHTH B BUAC NPYXHUH 9, CTENEHb CXATHA KOTO-
pHIX peryupyerca raikoi I0.

Puc. 46

OpgHa cTOpOHAa BCTABHOH HOeTasM 4 HMEET IIKaaAy CHAB
C)KATUA INpPYXMH, B3aMMOJCHCTBYIOIIYIO C yKaszareaeM Il Ha
CTEHKE CKOJIB3AMEro Mexanusma 3. B ycTpolicTBO TakXe BXO-
JAT MEXaHMUYCCKMH cueTyuk 2, coemMHeHHBIA ¢ pamoit I u
NpefHa3HAYSHHBIH JIA NOACYETAa KOJMYECTBA BHIIOJHEHHBIX
HABHXECHUH.

IMox6opoM COOTBETCTBYIOMEH mapel OTBEPCTHH 7 MOJXKHO
H3MCHATh JJIMHY XOAAa MOXBMXXHOM DYyYKH 2, 4TO MO3BOJIAET
npucnocabauBaTh YCTPONCTBO AJS KACTEHM PYK Pa3HEIX pa3Me-
poB.

YcrpoiicTBO I TPEHHMPOBKM MBI 3arscThia. IlpenHas-
HA4YeHO I TPEHHPOBKM MBIONY 3amsCTbS PYKH, HAIpUMEp
TeHuucucros [180].

Ycrpoiicteo (puc. 47) wmeer pamy I, Ha OJHOM KOHLE
KOTOpOH pacmoJIoKeHa pe3MHOBAaA BTYJKA 2, a HA JPYroM —
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Puc. 47

CBEMHBI Ipy3 3 CO CMEIIEHHBIM LEHTPOM THAXECTH OTHOCH-
TeJbHO IUIOCKOCTH pambl I, Ceepxy pama I moxpeita 4Yex-
JoM 4, a BHYTPH paMbl MOJABUIKHO YCTAaHOBJEHA pydka J njisd
3aXBaTa NaJbLaMH DPYKH.

3axaB DaJblaMH Py4yKy 5 M Pa3MECTHUB 3aMACTbE PYKH Ha
BTYJKE 2, CIIOPTCMEH BHIIOJHAET MaXOBbie ABHJKEHHA PYKOH,
HMHTHPYA YCJOBUA Mrpbl. B 3aBUCHMMOCTH OT IOJArOTOBJAEHHO-
CTH 3aHMMAIOUINXCA BeC Ipy3a 3 MOXET peryJdpoBaTbci B
npegenax 0,5—2,5 kr.

VCTpoidcTBO [ONA TPEeHHPOBKHM manabueB. IlpeaHasHadeHO
A8 pa3sBHUTHA KOOPAMHAIMM, COIVIACOBAHHOCTH H YacTOTH
OBMXEHHMM nasbues pyku [251].

Yctpoitcteo (puc. 48) mmMeer pyuky I pis 3axsaTta pyko#
¥ BWIbYATHIi HAKOHEYHHMK 2 C AByMsA KpoHmreWHamMu. Ha
CTepXHAX 3 KpPOHUITEHHa MOBOPOTHO 3aKpeIUleHbl BAaJMKH 4,
MMeIONMe HA MEepPeIHNX KOHUAX CLEIUIEHHble 3y6yaThie IecTe-
peHkd 5. Banuku umeoT Goukoobpasnyio ¢opmy M MHO-
JKECTBO MPOAOABHBIX yrayOseHui Ha nosepxHocTH. JKenaTenb-
HO, YTOOBI CTEpPXHH, Ha KOTOPHX 3aKpeIUIeHH IOBOPOTHBIE
BaJMKH, GBLIM META/UTMIECKMMM, a BCE OCTAJbHbIE 4YacTH M3
IUTaCTMAcCCHI.

IIpy» TpeHMpPOBKE MaJblbl PHTMHYHO M OZHOBPEMEHHO CrH-
6aloTca W pasrubaloTcs 3a CUeT B3aMMOJEWCTBHA C COOTBET-
CTBYIOIMMHM BajMKkamMH. KpoMe CHOPTHBHOH TPEHHMPOBKHM
YCTPOMCTBO MOXHO € YCIIEXOM MCIOJb30BaTh H B MOATOTOBKE
OINepaTopoB, AMCIETYEPOB, MAIIMHHUCTOK H JPYTHX CHenuasIH-
CTOB, TI€ BaXXHbl JEWCTBHS MajbleB PYK.
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YcTpoicTBO AN TPEHHMPOBKM mnaibles pykK. Ipeaycmar-
pUBaeT MaKCHMMaJbHOE CrHOaHHe BceX NaJbleB PYKH BO BpEMSI
TpeHHpoBKH. ITpu 3TOM Kaxablil manen paboTaeT mMpoTHB 3a-
JaHHOM Harpysku [276].

YcrposictBo (puc. 49) BrUIOYaeT TBEPABIH NOAAEPKHUBAIO-
mmit kapkac I B BUAE MOJIBIX META/LIMYECKHX TPYO, BCTamieH-
HBIX DY B Apyra.

3axBaT 2 npefHa3HayeH /s GOJBLIOTO Majbla PyKH. 3ax-
BaT 2 mpencTaBadAeT COGOM Y//IMHEHHYIO IOJIOCKY 3JaCTHY-
HOTO MaTepMaJa, CJOXEHHYIO BABOE M CIIUTYIO BMECTE B YAa-
JIEHHBIX TOuKaX. B oOpa3oBaBiieecsi NPOCTPaHCTBO MEXIY
crubaMu MaTepHaja BCTaBAAETCH 0oJbIoi nasel. 3axsaT 2
TIpHKPEIUVIEH CBOMMM KOHLIAMHM K BHMHTOBBIM MpyXuHaMm 3, 4,
COEJMHEHHHM ¢ KapKacoM I BEOJb KPYroBO# Iyr.

3axsathl J, 6, 7, 8 Wi OCTAJbHBIX YETHIPpEX NANBLEB PYKH
OMHAKOBBI IO KOHCTPYKLMM M IPEACTABJAIOT co0O0it MOOCKY
9JIaCTHYHOTO MaTe€pMasia B BHAE NETJH, CBA3aHHYIO C IPYKHUH-
HbIM 3axuMoM 9. Kaxnaplit 3a)xuM 9 coeguHeH ¢ KojblioMm 10
1 npyxuHamu [1—16. BuyTpeHHue KOHIBI TpyXwuH [2—I15
Tak)X€ COEHUHEHbl BMECTE PE3WMHOBOM MOJIOCKOH [7.

IIpu TpeHMpPOBKE Majblbl PYKH MEIJICHHO CBOAATCH BMeE-
cre, MPEOAOJIeBasi HaNpsAXKEHWEe BHHTOBLIX MPYXHH, X TMOCJ]E
3TOTO TaKXe MeAJIeHHO paspoparcA. C NOMOIWBIO 3TOro yi-
PaXHEHHSA CIOPTCMEH AOOMBAaeTCA NPHPOCTA CHJIBI M BHIHOC-
JIMBOCTH MBI IIAJbIEB PYK.

YcrpoiicTBo ¢ BpamamommuMHCA rpy3amu. IlpegHassaveHo
JUIS TPEHMPOBKM MBI NaJjblieB, KUCTH, 3aIACTbA U Ipel-
wreuba [177].

Ycrpoiicto (puc. 50) uMeer ocHoBaHMe [ M BEpXHIOIO
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Puc. 50

9acTh KOJbLEBOH GOPMHI 2, KOTOPHIE COEAMHEHH MEXAY c00oi
pacnopkamu 3, 4 1 omopHo# KonoHKOH 5. Bepxnas wactp 2
MMEET ChEMHYIO KpBIIKY 6 C HampapieHHHIM BHM3 diaHueM
JJIS YCTAHOBKM €€ B ONOPHOM KOJIOHKe 5. B Kpblmike 6 BHIIOJ-
HEHbl IHECTh PajMaNbHbLIX Ipopeseit 7—I12, pacnosoKeHHBIX
mop, yrmom 60°. Kaxpas M3 mpopesell MMeeT IETHI0 ANA
3axsaTa mnanbua. I[leTau 3apopauMBalOTCd B COEAMHHMTEIND,
COCTOSIIMA K3 BepxHel M HUJ)KHEH raek, MeXAY KOTOPbIMH
HaxXo#MTCA TpyGuaThiit sneMeHT. Kaxjaas U3 merenb coemu-
HEHa C KOHILOM THOKoro tpocuka I3, npoxopsmiero uepes coe-
auaMTenn 6e3 3aTpyAHEHHH.

V-o6pa3ubie 6m0uku I4 pacmofioXeHH BOKDYr ONOPHOM
KOJIOHKM 5§ M cofepXaT mKHBbI [J, BOKpYr KOTOPHIX MOTYT
HaMaTHIBaThCA TPOCMKH I3 A KoHTakTa ¢ Gnoukom. Bropoit
KOMILTEKT G/I0YKOB PacmosIOXeH IO OKPYXHOCTH BHYTpeHHeH
YaCcTH YCTPOMCTBA BO3JI€ JIMHUHU IEpPECEeYEHUsT MEXAY pacrnop-
xo# 3 ¥ BepxHeii yacThio 2 (Ha pHUCYHKe He MOKa3aH).

YeTblpeXrpaHHble META/UMUECK¥e IPY3HKH [6 coeMHEHBI ¢
KOHUOM Tpocuka 13.

IIpy npMMeHEHNWH YCTPOWCTBA KHUCTh CHOPTCMEHAa IOME-
maercsi Ha [ONOJHHUTEJBHYIO OMOPHYIO Ivtomanky I7 na-
JOHBIO BHM3 WM BBEPX, Majblibl MPH 3TOM MPOAEBAIOTCA B
net/. ITanbipl ABMXYTCA ¢ HEGOIBIIMM YCHINEM, YTO YKpen-
JISeT MBIIIIb]l, CYXOXWIAA M CBA3KH, BOBJCYCHHbBIC B IONBIT-
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Ky crubatbcs WM pasrubatbes. IIo Mepe yKperieHHs KHCTH
M CBA3AHHGIX C Heil yacTell Tesa rpysukd I6 Moryr ObiThL 3a-
MeHeHB! Ha Gosiee TsKesble, yTo obecneymBaeT MOCTENEeHHOE
BO3pacTaHHE CHJBI CONPOTHUBJICHHA, OKa3blBaeMONH TpEeHHMPYIO-
MUMCA TaJIbIaM.

YcrpoicTBO BAsl TPEHHMPOBKM MbIUML pyK. IIpegnasznageHo
I Pa3sBUTHA W peabUINTannM MBI, YY4AaCTBYIOUIMX B JBH-
JKE€HHH IaJIbLeB, 3aniacTbA U Kuctu [290].

Ycrpoiicteo (puc. 51) ycraHomneHO Ha omope I aBymiede-
ro peyara 2, HMeouIero pyuxku 3 ¢ BhleMKaMM 4 JUIS HaJibLeB
pyx u ock 5. Ha ocu 5 3akpensneHnl ¢GpHKIMOHHBIE HUCKH 6
H npucnocobneHue 7 co mKanoi 8 psA PEryJMpOBKH CHIIHL
MOJAXKAaTHSA IUIOCKOCTH peiyara 2 K IucKam 6.

Ilepen TpPEeHMpPOBKOM mOAOMpaercss HYXHOE YCHIHME, H
CHOPTCMEH, Pa3sMECTHB NaJbLbl PYK B BHIEMKax 4, OCYMECTB-
JIAET MOMEPEMEHHEIA IOBOPOT PYYKHA 3 OTHOCHTEIBHO OCH J.

YCTpOHCTBO 1A YKpEIUIeHHMS MBI HajdbleB, KUCTH H
npeamiewbA. IlpeaHasHayeHO AJIA  LEEHANPABJACHHOTO JO-
KaJIbHOTO BO3JEHCTBMs Ha MBIMNH pyK [220].
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Yerpo#erso (puc. 52) coc-
ToMT M3 ocHoBauus I u I-00-
pa3HOH CTOMKH 2, yAEpXKH-
BaeMO#l B BEpPTHKaJbHOM N OJ0-
JKEHHUH [AHarOHAJIbHBIMH pac-
tsxkkamMu 3. K crofike 2 mox-
BElIeHa CIUpajbHAasi IPYXH-
Ha 4. K nuxHel yacTu npyxu-
Hbl TIPUKpEIVIeHa pyyka J, u3-
TOTOBJIEHHAasA U3 JJIaCTHYHOrO,
JIETKO C)XHMaIOLIerocs Mare-
pHana TUIa pe3UHBL

B MCXOAHOM MOJIOXEHMHM CIOPTCMEH YCTAHABJIMBAET JIO-
KOTh Ha OMOPHYIO NOBEPDXHOCTb M OXBAaTBHIBAa€T BCEMH Iajlb-
naMu pyuky JS. CxuMasi pyyky M OTTSArMBasi €€ BHMU3, 3aHH-
MaIOIMACA NpEOAOJIEBAET CONPOTHBJICHHE CINMPAJBHOR MNpy-
JKHHBI, CTapasich OPY 3TOM Y[epXaTh JOKOTb IPHXATBiM K
OMOPHOH TOBEPXHOCTH.

YCTpoitcTBO coco6CTByeT BOCIUTAHUIO CUIOBOM BBIHOCJH-
BOCTHM MBIII PYK.

@OpPUKUKOHHBIA TPeHUPOBOUHBIA cHapsAn. Ilpeana3zuaueH
JJIL TPEHUPOBKM MBIIIL PYK B PEXHMME MOCTOSHHOTO COIpO-
THBJICHUSA 110 BCel aMIUIMTYE BHIMOJHAEMOro apvxenus [271].

Cuapsp (puc. 53) sxmioyaer B ceGs kopmyc I c¢ pacmo-
JIOJXKEHHBIMH BHYTPU (DpUKIMOHHBIMU BdJieMEeHTaMHu 2, 3, uepe3
KOTOpBIE MpOMnyIeHa rubkas HesnactuunHas jgenra 4. OpguH U3
€€ KOHIOB 3aKpeIUIeH Ha OCHOBaHHMM J, a APYroH — K NpHeM-

Puc. 52

8 2 3

|7

Puc. 53
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HOMY ycTpoicTBy 6. B uenr-
pe kopmyca I mpoxoguT py-
KOfiITKa 7, a mo 0okaM mume-
10TCA pYdYKH 8, 9, cBA3aHHbIE
¢ (GPUKUMOHHBIMH 3JEMEH-
Tamu 2, 3.

Buibpas HeobxomuMylo
BBICOTY PacloJOXeHUs KOp-
nyca I, cnoprcMen Gepercs
3a pyKOATKY 7, 3aXBaThiBas
pyuku 8, 9, ¥ mpuXHUMaeT
ApYyr K Apyry ¢dpukumonnbeie dnemeHTH 2, 3. [IpH BBITOTHEHUH
yrnpaxHeHnus koprnyc I mepeMmemiaercs Baoab jgentol 4. Korga
JOCTHraeTCsl MakCHMMasIbHasi aMIUIMTYHA JBHXKEHUS, AABJICHHE
Ha PYYKHM YMCEHBIUIAETCH, M JIEHTA BO3BPALIAETCH B IPUEMHOE
ycTpoicTeO 6.

YCTPOHCTBO IJIA TPEHMPOBKHM JIY4Ye3alsACTHBIX CYCTABOB.
Ilpegna3sHavyeHo A/ TPEHHMPOBKM CIOPTCMEHOB, MIPAIOLIUX,
HampuMmep, B TEHHUC M rouabd [269].

VerpoiicTBo (puc. 54) mpencTaBasieT cOOOM ILTACTHKOBBIMH
rubkuit 6pacier I ¢ snmeMenTamMu 2 Ans pEryJMpOBAaHMA €ro
JJIVHB B 3aBHCMMOCTHM OT pa3Mepa pDYKM cmnoprcMeHa. Ha
BHYTpeHHeH moBepXHOCTH Opacsneta I pacmosoXxes BhicTyn 3
M3 TBEpAOIO MaTepuasa, KOTOPHIH MOXET MMEeTb JI06yw ¢op-
MYy, HalmpUMep LMJIMHIPHYECKYIO.

Bpacner I naaeBaeTcs Ha PYKy TakuM o0pa3oM, 4To6BI
obecneuuTh JARJICHHE BLICTYMOM 3 Ha MblLp, crubaromme
3amsACTbe, YEM M OBECIEUHBAETCA TPEHMPOBKA JIyUE3anACTHHIX
CYCTaBOB DYKH.

TpeunpoBouHbIi 3P PEKT MOBHIIAETCS, €CJAU UCIOIb30BATh
3TO YCTPONCTBO B NPOLECCE HIpHI.

KoHycoo0pa3Hoe ycTpoicTBo. IlpegHa3HayeHo aas TPEeHH-
poBku Kucreit pyk [33].

Ycrpo¥ictBo (pHc. 55) MMeeT cBfi3aHHYIO ¢ OCHOBaHMeM [/
yepe3 YOpyruil aneMeHT 2 PYKOATKY J, BBHIIOJIHEHHYIO B BHAE
KOHyca, OOpauleHHOr0 BEPWMHON B IPOTHBOMOJOXHYIO OT
cdepuueckoro ocHoBaHUs I CTOpOHY.

CrnopTCMeH OXBaTbIBA€T KUCTBIO DYKOSATKY M INOAHUMAET
YCTPOMCTBO, yaep>kuBasi ero Ha Becy. IIpM 3TOM CHOpTCMEHY
MPUXOAUTCSA TpUJIAraTh 3HAUUTESbHOE YCHJIHE, TaK KakK yc-
TPOHCTBO, HMEIOLIEEe BEC HECKOJIbKO KHJIOTPAMMOB, CTPEMHUTCH
BHICKOJIB3HYTh M3 DYKH.

Ilo Mepe ykpemnieHMsi KHCTH M OCBOCHHMs yCTpOWCTBa Tpe-
HMPOBKY YCJIOXHSIOT, COBEplIas KoJebaTeJbHbE IBHUXEHHA.

Kucresolt acnaHzep. ITo3sossier 3¢ ¢deKTHBHO pa3BUBATh

N
o

Puc. 54
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Puc. 55

Puc. 56

CIUTY MBI Na/JbIE€B PYKH M MPEAIIeYbs METOZOM BHODOCTH-
MYJALMOHHBIX Bo3peicTsmii [35].

Koucrpykumsa (puc. 56) mnpepcrasaser coboi kopmyc 1
¢ KponmreinoM 2 M mpuBosoM 3, Ha BaJy KOTOPOIO 3aKpem-
JIeH 3KCIEHTpHK 4. Ha 3KCUEHTpHKE YCTAaHOBJEH IUTOK J ¢
NOJIMMIIHEKOM 6, TNepeMewiammiica B Hampasndowed 7,
MOJBHXHO YCTAaHOBJICHHOM B Kopmyce mpuBoja. Priuar 8 map-
HUDHO coejguHeH ¢ KopmycoMm ] M cHabxeH raiikoit 9 ¢ cwro-
BO# mpyXuHo#t J0 u ymopHo#lt mwnactuHoi 11, umeromeil mas
12 pnsa pasmemends 3yGuaroit peiikm 13, mwapaupHO coepu-
HEHHOM OJHHMM KOHUOM ¢ IUlaHkoil /4. B mnuanke BBIIIOJIHEHO
pe3bbOBOe OTBEPCTHE MIA NMPOXOJa uepBsAKa 15, CBA3aHHOIO
¢ BaJIOM dyeKTpojBurarens I6.

OO0xBaTHB MaJbI@aMM KOPIYC M pBIYar, OTPEryJMpoBaB
CUJY TPOTHBOJEHCTBHSA CYJIOBOH NPYXHWHBL, TPEHUPYIOWUHCSA
YCTaHABIMBAET HEOOXOAMMYIO 4YaCTOTy KoJebaumii phIyara.
CKOpOCTb BO3BPaTHO-TIOCTYNATENLHOrO MEpeMelleHns 3ybua-
TOM pEeiiKM 3aJaeTCA C TAKMM PacyeToM, 4ToObl BPeMs Ipo-
X0Ja IMTOKAa MEXAY 3yOLaMn COOTBETCTBOBaNo mpumepHo 1 c.
OAMTe bHOCTD BHOPOCTHMYNAUMM M May3bl aBTOMATHYECKH
coxpaHsercsd HeusMeHHoH. Hampumep, mpm CKOPOCTH mepe-
MEILIEHHA peiku Ha oauMH 3y0 3a 1 ¢ Bpemenn BMOpOCTHMYJIS-
wun 200 M/c, maysm — 800 m/c. Kak npaswio, ¢ HMOMOIIBIO
yCTpOMCTBA MPOBOAAT He Oosee 5—7 3aHATHH, AOCTHras He-
00X0AMMOr0 YpPOBHA DPa3BHUTHA CWIKI MBI, IaNbIEB PYKM H
npepmwiedba. Craenyomui 3Tam TPEHUPOBKHM C YCTPOMCTBOM
PEeKOMEHAyeTCA IPOBOAMTHL HE DaHee uyeM depe3 2 MecAna.
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HacToibHOE TPEHHMPOBOYHOE YCTPOMCTBO. CrocoGceTeyeT
Pa3BUTHUIO CHJIOBBIX H CKOPOCTHO-CHJIOBHIX KaueCTB MBIIII]
pyk [183].

VerpoiictBo (pHc. 57) COHepXHUT NPAMOYroJbHOE OCHOBa-
une I, GuKcUpyeMoe Ha IUIOCKOH MOBEPXHOCTH CTOJIA MOCpeN-
CTBOM DETyJIMPOBOYHBIX 3aXuMoB. Ha ocHoBamum I XecTKO
3aKpenIeHa ONMOPHAaA KOHCTPYKIMA 2, BHYTPH KOTOPO#M mpoxo-
JMT DMINHAPUYECKUH OITOK 3, MIAPDHMPHO COEAMHEHHHIA C MOA-
BUXHBIM poiyaroM 4. C IpOTHBOMOJIOXKHOIO KOHIA@ MITOK 3
nepexogur B I'-06pasHyi0 CTONKY, CBA3AaHHYIO IOCPEACTBOM
NPYXYH 5 C MOABUXHBIM 3JIEMEHTOM HATSXEHUA 6.

Pa6oTa Ha yCTpOACTBE CBOTUTCA K IEPEMEIIEHUIO phlua-
ra 4 B NOIEPeYHOM HApPAaBJIEHUH 3a cyeT CrHOAHMA pYKH B
JIOKTEBOM CYyCTaBe.

YcTpoiicTBO A Pa3BUTHMA CHIBI MBI, pyK. IIpepHasna-
4YeHO 1A Pa3BUTHUA CHAB MBI pyK Oeryna [284].

YerpoiictBo (pHc. 58) copmepXHT monyl pYKoATKy I ¢
pPa3MEMIEeHHBIM B €€ NOJOCTH CMEHHHBM rpy3oM 2 H THOKMI
Tpoc 3 /1A 3aKpeIUIEHUst PYKOATKYM Ha pyKe OeryHa.

IMpu Gere cHOPTCMEH AenaeT MaxXH pYKaMH BIepel-Ha-
3ag B TAaKT miaraM. Bapeupys Bec CMEHHEIX rpy30B, MOXHO
CO37aBaTh Harpy3Kky, HEOOXOOUMYIO JIf pPa3BHTHH CHIB
MBIIIL PYK.

ITpUMEHATh 3TO NPUCIIOCOBIEHHE LIEJECO00Pa3HO HE TOMb-
KO OerymaM, HO M TeM CIIOPTCMEHaM, KOTODbIM HEOOXOmMMO
MMETP JOCTAaTOYHYIO CHIY DYK, HaIlpUMep CTpeJKaM M3 JIyKa,
dexToBasIPMMKaM, CHOPTCMEHAM HMIPOBHIX BUAOB crnopra. Mc-
MOJb30BaHME €ro B MOArOTOBUTEIBHOM IEpUOZEe NpPH M-
TenpHOM Oere GymeT cnocoGCTBOBATL BOCHHMTAHUIO a’3poOHOM
BBIHOCJIMBOCTH M Pa3BUTHIO ClielupuyecKol CHIB MBIIL PYK.

HecoMHEHHYIO NOJIb3y NpHUHECET HCIOJIb30BaHHE NAHHOTO
YCTPOMCTBA M NIPH O3JOPOBHTEBHOM Gere.
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Amnmapar Bas TPEHUPOBKM Mbiumg pyk. [IpegnasHadeH zs
pasBUTHSA CHJIBI MBI KMCTH M NpPEAIUICYbs B YyCJOBHUAX Bpa-
IATEABHBIX ABUXKeHMH [223].

VYcrpoiticto (puc. 59) comepXHUT cOENUHEHHBIE MEXIY
coboit pebpucTbie pykoATKH I, 2, KaX[Aasd M3 KOTOPHIX MMeeT
BHEILIHHE BpalLLAlOMUAECcs BTYJKH ¢ (PPUKIUMOHHHIMH Harpy3ou-
HbIMH dyiemeHTamu. CoeMHeHHe pyKoATOK I, 2 ocymecTsis-
e€TCs ¢ TMOMOIUBI0 ImapHUpa 3, pa3MelleHHOro B Kopmyce 4,
COCTOAIIEM M3 [BYX 4YacTel, COEAMHEHHHIX Mexay coboii
3y6pamu 5. Ha rtopuax pykosArok I, 2 mmelorcs ¢dacoHHBIe
raiiku 6, 7 AnsA peryJMpoOBKHA YCWIMA BpallleHUsA BTYJIOK.

YcTanoBuB pYKOATKM I, 2 THOA HEOOXOAMMBIM YIJIOM H
OTpEryJHMpoBaB Harpy3Kky, CIOPTCMEH OCYIIECTBJASET BpallcHHE
BTYJIOK, YTO ¥ TPEHHPYET MBILIIH PYK.

TpeHMPOBOYHAA MEpYaTKa O Pa3BATUA MbIIIL PYKH H
wieyesoro mosca. IlpepHasnauena pans pa3BATHA MBI
CIIOPTCMEHA, COBEPINAIOIIETO PUTMUYECKHNE IBHMIKEHHS PYKaMH
B TpeHHpOBOUHOM Oere [179].

Ilepuatka (puc. 60) cOCTOMT U3 LEJBHOrO OTpe3Ka Ma-
Tepuasa, OXBaTHIBAIOLIEro PYKY crnopTcMeHa. HHMXXHAA dacTh
nmepyaTkd cHabxeHa 3actexkoil. IIpm OTKpHITOH 3acTeXKe
mepuyaTKa JIETKO HaJeBaeTcsi Ha PYyKY, NPH 3aKpBITOH — IUIOT-
HO ee obseraer.

72



Puc. 60

IlepuaTka uMmeer oTBepcTusa I JU1A majbLieB U ABa KapMa-
Ha 2, 3, B xoTopnle moMmeniaercsa rpy3. KapMan 2 npumusaer-
CcAd K JAAOHHOM CTOpOHE MEepYAaTKH, M TIPy3 LMIMHIPHYECKOH
¢dopMbl, HaXOAAINMICA B HEM, BXOJUT B JIAJOHb CIOPTCMEHA.
KapMaH 3 pacnoJyioxXeH Tak, 4TOGH 3aKpbiTh HACTHYIO 4acTh
TBUIBHOH CTODOHHBI JIAAOHHM.

Bec rpysa B mACTHOM KapMaHE AOMXEH ObiTh paBeH Becy
rpysa B JIAJOHHOM KapMaHe. Takas KOMOMHALHMSA I'PY30B CHH-
JKaer YCTaJOCTb PYKM, KOIrJa OHa JABHUXKETCA B HOPMAaJIbHOM
putme mpu Gere.

CexuMa mnpeansieubs COAEPXKHUT PAJ NPOLOJABHO paCHOJIO-
JXKEHHBIX KapMaHOB 4, pa3MeMmEHHBIX BACJb NpPEAIUICYbs M H3-
TOTOBJICHHBIX M3 3/1aCTUYHOH TKaHW. B xapMaHbi moMeuiaorcs
rpy3bl. I1apa neHT 5 oxBarbiBaeT PYKY MO OKpPYXHOCTH.

OGmuii BeC TIPY30B Ha MNpPEAIUIEYbE AOJKEH MHPEBHINATD
BeC JIAAOHHBIX H MACTHBIX I'PY30B B TpH pasa.

YCTpoiicTBO IUIA TPEHUPOBKM pPYK HM ILIEYEBOrO I0sca.
IIpeaHa3HayeHO UIA pa3BUTHA CHJIBI MBINI PYK H ILIEYEBOIO
nosica [215].
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VcrpoiictBo (puc. 61) umeer kopnyc I ¢ BoleMkoH 2 st
JIOKTS M puuar 3 ¢ pyxosaTkoit 4, 3a KOTOpY10 6epercst CopT-
cMmeH. BoicoTa peiuara 3 perymmpyercs. B xopmyce I pacmosio-
JXEHO KPYTAIlee YCTPOHCTBO, OKa3bIBaloOmiee NPOTHBOAEHCTBHE
cHME, MpUIaraeMoil K peluary 3 OpM OBHXEHHH €ro B KaKOM-
aub0 HampaBIeHHH.

Kpyramee YCTPOUCTBO NpeacTaBnsier coGoil cnUpasbHyIo
OPYXUHY J, 3aKPEIUIEHHYIO OFHUM KOHIIOM B OTBEPCTHH 3aTBO-
pa 6, NpOYHO COEAWHEHHOrO ¢ BHYTpeHHeH 4acTelo Kopiryca I.
BHYTpM cnMpanbHOi NpPYXHUHBI § MMeeTca Baj 7, K KOTOPOMY
NpUKpeIVIeH APYroi KOHell Hmpy>XMHBL. Bas onmpaercs Ha noja-
mUnHUKY 8, 9 M MOXeT BpamaThes B Koprryce I. I KOHTpO-
JISL CWIBIL, IPHJIOXKEHHOHN K PYKOATKE 4, B KOPITyCE YCTAHOBJICHO
M3MEpUTEbHOE ycTpoiicTBo 10. Ykasarenbmas crpeska I1
rmocaxkeHa Ha och I2 M coemuMusieTcA ¢ BajoM 7 uepe3 LIKMB
13, saxperenHblil Ha pommkax 14, 15.

CriopTcMeH, AepXach 3a DYKOATKY 4, Bpaimiaer paiyar 3
BOKDYr OCHM Bajia 7, HCHOBITHIBAA IIPM 3TOM IIPOTHUBOAEHCTBHE
CNHMpaNbHOM MPYXUHH 5. YBeJHUNBasi YCHUIME, pHMAr nosopa-
YMBAIOT [0 TEX MOpP, NMOKa OH HE YNHPAaeTcs B MOBEPXHOCTD,
K KOTOpOH KpemuTcs BCe ycTpoiictBo. Haymume u3mepuresb-
HOTO YCTPONCTBAa MO3BOJIZET NPOBOAMTH CAaMOKOHTPOJb 3a
YpOBHEM pPa3BUTHA CHJIBl MBIGI IUIEYEBOrO MOSICA M CTPOro
JO03UpOBaTh Harpysky.

Puc. 61
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YCTpoiicTBO 1JIA  pa3BH-
THSl CWIbl MBI PYK. ITpen-
Ha3HAY€HO JUIA COBEPIIEHCT~
BOBaHHMA CWIOBHBIX CIIOCOOHO-
CTedl MBI NpeaIieybsa H
xuctu [183].

YcrpoiictBo (puc. 62) co-

CTOMT U3 OcHOBaHuA I m 3a-
KpPEIUIEHHRX Ha €ro IoBepX-
HOCTH JABYX VYIJIOBBIX KpPOH-
mredHoB 2. Mexay kpon-
mreifHaMu YCTaHORIEH TpyO6-
yaTeld pykaB 3, KOTOpHIH fAB-
JAETCA TYrUM MOCaJOYHBIM
MECTOM /11 BHHTOBOM Impy-
xKHHB 4. K BHeHiHeMy KOHLY Puc. 62
NMPYXXHHLB IIpUBapeH XBOCTO-
BHK 5 DYKOATKHM 6, HMEIOIMH 3JacTHYHOE MOKpHITHE. Bosr 7
¢ OapamKoBOM roMOBKOH HAa BepXHe# MOBEPXHOCTM pyKaBa 3
CAYXHUT s YAEPKaHWUA BUHTOBOH NPYXHMHBL B 3aJaHHOM
MOJIOKEHUH.

IIpn McHoONb30BaHMM YCTpOHCTBa GapamkoBbli BHHT 7 C
railkaMd ocnabssiercs, B pyKas 3 BCTaBAAeTCA OPYXHHA C 3a-
JaHHOM MPOYHOCTBIO M KECTKOCTHIO. 3aTeM Goat 7 3aTArHBacT-
¢A, a yroJ HaKJIOHa pyKaBa mnoabupaerca Takum o6pasom,
4TO6BI BHICOTA PYKOATKH 6 COOTBETCTBOBAJA Pa3sMepaM pPyKH
CMOpPTCMEHa.

Hdepxach 3a PYKOATKY, CHOPTCMEH BBHIIOJIHACT ABUKCHHA
PYKOH BO BCeX HalpaBJCHHUAX, IPEOAOJIEBasA NPH ITOM CONpPO-
THBJICHHE€ BHUHTOBOW MPYXKUHH 4.

TpeHHPOBOYHOE YCTPOMCTBO IJIS1 Da3BMTHA NAJBIEB, 3a-
MACTbSI M Npemuieubsi. IToMoraer uemecoobpa3Ho pa3BHBATh
CHJIY MBIIIEYHBbIX IPYNN CHOPTCMEHOB B DPAa3/MYHLIX BHAAX
cnopra He3aBHCHMO OT KBaymcbHKanuu ¥ Bo3pacrta [196].

VcrpoiictBo (puc. 63) mnpenacrasnser coBoi kopmyc 1,
COCIMHEHHBIN MOINEPEYHOM OCBHIO C TOANPYXHHEHHBIMH IIOBO-
poTHbiMM phivaramu 2. KOHIE pPHIYAaroB COEAMHEHBI MEXAY
co0oi IwaHKoi 3, KOHTAKTHPYIOMIEH ¢ MAJLUAMH CO CTOPOHBI
napgouu. Ina 3aKkpeIvieHHs PYKH B YCTPOHCTBE MMEIOTCA Crie-
UyajibHble MpUcrocobmenusa B Bufe pemueil 4. Harpyska Ha
MBILIIBI PETYIMPYETCA M3MEHEHHEM JKECTKOCTH YIPYIHX 3Jie-
MEHTOB J.

IIpeogoneBasi CONMPOTHUBIIEHHE YIIPYIHX 3JIEMEHTOB, TPEHH-
pPYIOIHMiiCA CTPEMHUTCA COTHYTh PYKY. UeM Kpyde yroJs HakJoHa
pHIYAroB, TeM GOJIbIIE YCHAMH NMPUXOAUTCH NPHIAraTh CIOPT-
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Puc. 63

cMeHy. [[BM)KEHHUS BBINOJHAIOTCA B GHICTPOM TEMIIE C pa3jny-
HBIMH MHTEpBaJlaMH OTHbIXa MeXIy NOAXONaMH,

VCTpoiicTBO A TPEHMPOBKY MBI, npearedss. [Ipeanas-
HayeHo AJIA Pa3BUTHA CWIbl Mbimi] pyk [137].

YcrpoiticTBo (puc. 64) COAEPXKHUT YCTAHOBIEHHYIO Ha GOKO-
BBIX IUIOCKOCTAX BEPTMKaJbHOM CTOHKM [/ TOPH3OHTAJBHYIO
onopy 2 ajas pa3MellleHNs] PYKH M NOBOPOTHHIH B NPOAOJbHOM
HATIPaBJIEHHH OTHOCHTEJIBHO ONOPHl 2 ofHomIeuni pbiyar 3. Ha
CBOOOHOM KOHIIE PhlYara 3akpeluieHa PyKosATka 4 fJis 3axsara
ee nanpuaM pyk. C IpOTHBOMOJIOKHOH CTOPOHBI CTOMKHM HMEET-
ca mnargpopma 5 ¢ duxkcaropom 6 pansa mnpeamnedns. Hap
mwraTdopMoi 5 pacmoJIOKeH NOBOPOTHBIH M3OTHYTHIH CTep-
XeHb 7 ¢ PYKOATKOH 8 1 3aXBaTa e€e NaJbliaMH PYK.

OpHonieun#t ppiyar 3 ¥ MOBOPOTHBIM M30THYTHIM CTEpXeHb
7 coefMHEHbl C HATPY30YHBIMA TMAPABIMYECKUMH NPHUCTIIOCOO-
neHusiMM (Ha yepTeXxe He IOKa3zaHbl). JlJMHA BCeX 3/71€EMEHTOB
YCTPOMCTBa peryjaupyercs.

Pyka Ha AaHHOM YCTpPOWCTBE MOXET pa3MelIaTbCA Io-
pasHoMy. Bo-nepBhIX, MCXOJHOE NOJOXKEHHE MOXET ObITb Ha
TOPU3OHTAJILHONW omnope 2 JIaJIOHbIO WJIM BBEPX, MJIM BHHM3, IIPH
9TOM Najblibl 3aXBaTHIBAIOT PYKOATKY 4, a 3aTeM OCYIIECTB-
JAOT [MOBOPOT OfHOIUIeYero peiyara 3 (BBepx-BHM3). PrIuar
COeAMHEH C HATPY304YHBIM NPHCIOCOOJEHHEM, UYTO CIIOCO0-
CTBYeT Pa3BMTHMIO MBIIII[ IpeAmieybs. Bo-BTOPHIX, pyKa MOXET
pa3MelaThCcs Ha ropu3oOHTaIbHOM miaTdopMe 5, maablbl PYKH
3aXBaThIBAIOT PYKOATKY 8, a 3aTeM OCYIIECTBJASETCS Bpalle-
HHE M30THYTOro CTepXHs 7. YCTpOHCTBO PEKOMEHAYETCA IpH-
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MEHATb UPEACTABUTENAM CTPEJKOBOTO CIOpTa, OHAaT/IOHA,
CcTpenbOH M3 JyKa, PeXTOBAHHUA.

YCTpOMCTBO A TPEHMPOBKH MBI, C YKa3aTeJeM CHJb
Tpenms. IlpepnasnadeHo A pasBUTHA MEIMI pyk [224].

TpeHUpOBOYHOE YCTPOHCTBO (pHC. 65) COCTOMT M3 LH-
JIMHAPUYECKOro Koprmyca I, B KOTOpHIH BCTamJ€Ha BTyJKa 2,
COeMHeHHas ¢ LIEHTPAJIbHBIM BaJOM 3 mocpemcTBoM Gosra 4.
Bokpyr Basa 3 HaMOTaH IIHYP J, BHIXOASAIIMIA CBOMMH KOHIa-
MHu U3 kopmyca I.

Vcwide, HeOGXOAUMOe I/ HATAXKEHHA IHYpa J5, ompefe-
NAETCA YHUCJIOM BUTKOB BOKPYr IEHTpajabHOro Bajna 3. Hame-
HEHHE KOJIHYECTBA BUTKOB OCYHIECTBASETCH [OBOPOTOM BaJia
OTHOCHTEJIBHO Kopmyca. IToa3yHok 6, mepeMemnaeMblii B OTBep-
cTHM Kopnyca I, mokasmBaeT CWIy CO3[aBaeMOro Coupo-
THBJICHUA.

IIponycTHB BEpeBKY HJIM APYroi KpeleXHHH 3jIeMEeHT 4e-
pe3 OTBEpPCTHE BaJjia, YCTPOHCTBO IPHKPEIUIAIOT K KaKOMY-
6o crauMonapHoMy npeaMerty. TpeHHpYACh, CHOPTCMEH IIO-
MepeMeHHO BHITATMBAET KOHIH INHYpa H3 Kopmyca.

-
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w

N
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Puc. 65 5
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YCTpPOMCTBO MOXET HCIOJMb30BaThCA AlA  obumedusunye-
CKOTrO DPa3BUTHMA, a TAaKXe B CHELUANbHON MOATOTOBKE ILIOB-
poB. OHO MO3BOJISeT MMHTHDPOBATh [BH)KEHHE TIpH rpebre
KposieM. YCTpOMCTBO IIO3BOJIAET OTPabaTHBATh OTHEJBHBIE
¢dasu rpebka, pa3suBasg OJHOBPEMEHHO CHAY crenudHYeCKHX
MBILIL, KOTOpHE TPEHHUPYIOTCA TOJBKO B BOJE.

YCcTpoHCTBO U1 TPEHHPOBKM MBI pyK [243] .

YcrpoitictBo (puc. 66) cONepIXHUT YCTaHOBJIEHHYIO Ha OCHO-
pauuu I omopy 2, K KOTOpOH IIpHKpeIUIEHa pe3uHOBas
neHTa 3, uMMemas Ha CcBOOOAHOM KOHIE MPAMOYTOJBHYIO
pPYKOATKY 4.

PazMecTHB pYKy Ha INOAYIIKE J YCTpOiicTBa, CHOPTCMEH
pacTATMBAET PE3HHOBYIO JEHTY 3.

I'napapidyecKoe TPEeHHPOBOYHOE ycTpoicTeo. IIpennasna-
YeHO A1 TPEHHPOBKM MBI pyk [160].

YcrpoiictBo (pHc. 67) cOAEpXHT YCTAHOBJEHHBIE HA pa-
me I cupenbe 2 n7s pa3sMemIeHHs CIOPTCMeHa, omopH 3 ais
KOJIEHeH, NOBOPOTHHIA CTOJM 4 A pasMeINEHHUsS PyK C TMApaB-
JIMYECKOH CHCTEMON S /sl NMpUBENEHHA CTOJA B JBUXKEHHE
¥ cunoBoi wwiauHap 6. Ha pame [ pasMeleHbB HHAUKATOPHHBIE
npubopsl 7 pAns BM3YanbHOro HaOMIOfEeHHMA 3a BEIMUHHOM
cO37aBaeMoOi HArpy3KH M €€ peryJHpOBKH.

YecrpoiicTBo paboraer TakuMm 00pa3oM. B HCXOZHOM moJI0-
JKEHMHM CIIOPTCMEH pacrnojaraeTcs Ha cHAeHbe 2, pa3MeliaeT
PYKHM Ha crosie 4 M YOHpaeTcsa KOJeHAMH B omophl 3. 3aTtem
BKJIIOUAET IMAPARINYECKYIO CHCTEMY J, ¥ CHIOBOH IMIHHAD 6,
BO3JEHCTBYS Ha MOBOPOTHHIA cTON 4, HauyMHAET NOJHHMATD
ero peepx. CIOPTCMEH pyKaMH OKasblBaeT IPOTHBOACHCTBHE
3TOMY ABHIKEHHIO.

Puc. 66
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Puc. 67

PerynupoBaTh Harpy3ky BO3MOXHO M3MEHEHHEM IlapaMeT-
pPOB THAPABIMYECKONH CHCTEMH J,

TPpeHHPOBOYHOE YCTPOMCTBO IJISl PA3BMTHA CHJbI C MOCTO-
AHHBIM ycrueM. ITosBosiseT paBHOMEPHO pa3BHBaTh pas3jny-
HBIC I'PYNNB MBIIIL PYK H IUIEYEBOTO MOACA MO BCEH aMIuiM-
Tyzae TAroBoro asmxenus [285].

YcrpoiictBo (pHc. 68) COEepXMT YCTAHOBJIEHHYIO Ha OC-
HOBaHMU | BEPTUKAJIBHYIO CTOMKY 2 CO CBOGOAHO pasMeEIeH-
HOHM BTyiakod 3. Ha rtopue Bryskm 3 ycraHOB/IeHB! (pHKCATO-
pH 4 I 3aKpeIUIEHHS] CBOGOJHOTO 3/I€EMEHTA, BHIIOJIHEHHOrO
B BHJle¢ NPY)XXMHHOH CIHpaM J, APYrod KOHel, KOTOpOi 3a-
KpeiuleH Ha GapaGane 6. Brynka 3 mmeeT pyKOATKY 7 ¢ ZByMs
YyAOOGHEIMH IS 3aXBaTa ACpXaTeAMH.

Nopcoennnus x ¢puxcaropaM 4 HEOOXOAMMOE KOJMYECTBO
NPYXUHHBIX COMPAJICH J, CHOPTCMEH 3aXBaTHIBAET ACPKATE/H
PYKOATKH 7 M HayMHAeT MEpPEABUTraTh BTYJKY 3 MO BEPTHKAJb-
HOH CTOHMKE 2, OCYmIECTB/IAA TeM CaMbiM TPEHHPOBKY MBI,
HampuMep pyK.

KoHCTpyKIMA yCTpOHCTBa NMO3BOJMAET COXPAHATH MOCTOAH-
HOE YCHJIHE TO BCCH aMIUMTyAE BHIMOJHAEMBIX BHXCHHIA,

TueBMaTHYECKOE YCTPOHCTBO A TPEHMPOBKH MBI PYK
M TyaoBMmAa. IlpeanHasHaueHO UIA pa3BUTHA MBI, PYK M TY-
JIOBMINA, YYAacTBYIOMX B CcrubaTeJbHBIX M pa3rudaTesbHBIX
aBuXeHuax [218].

YerpoictBo (puc. 69) cOCTOMT M3 ocHOBaHHA I, rOpHU3OH-
TaJbHOM OMOpH 2 JIA pa3MELIEHNS HOT CIIOPTCMEHA, CKJIAZbi-
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WO TIIIILEIITAIT IS O EOEL

\ VIALITNILIY

Puc. 68

BalOIIMXCA MEXOB 3, 4, CUIEHbA 5, ABYILIEUETO puiyara 6 ¢ pyxo-
ATKOM 7 M myJbTa ynpapieHus 8.

CropTcMeH COGCTBEHHBIM BECOM CO3[A€T CONPOTHBJIECHHE
BO BpeMs ymnpakHeuwmit. JleicTBys Ha PYKOATKY 7, OH mepe-
MEIAeT €€ K CHACHBI0 J WIH OT CHJAEHbS, HarpyXxasi COOT-
BETCTBYIOLIME TDYIIBl MBIUN] PYKH M TyjaoBumia. CiKaTblif
BO3AYX NMPH 3TOM MNOJAAETCA B MEXa, H CHJECHBbE IMEePEaABUraeTCA
B BEPTUKaJIbHOM HaIlpPaBJEHHH.

YCrpoiiCTBO B BHIE ABMXYIIUXCHA CTyneHel. ITpexnasuaye-
HO JANA TPEHHPOBKHM MBI
"or [216].

YcrpoitctBo (puc. 70) ume-
€T CMOHTHPOBAaHHYIO Ha BEpTH-
KaJbHBIX cTOMKax I mepexsajgu-
HY 2 JOJMA pa3MemlIeHHA DYK H
YCTAHOBJEHHYIO IOA YIJIOM K
HuM miardopmy 3. B Hanpas-
asomux 4 mwiargpopMu pas-
MEIIEHB IIOABH)KHBIE TEJIEXK-
KH 5, CBA3aHHbIE MEXAY COOOM
TPOCOOMOUHON  cucTeMO 6,
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HMEIOIEeH peryJMpyeMoe Harpy3ouyHoe mnpucnocobiaenue 7.
IToaBH)XHBIE TEJEXKH J YCTAaHOBJEHBl Ha pa3sHHX YPOBHAX.

CropTCcMEH IPH TPEHHPOBKE pa3MEINaeT HOrM Ha TeJeX-
Kax M HAyWHaeT BHIIOJHATH ABUXKEHHA, AaHAJNOrMYHBIE TEM,
KOTOpble COBEpIIAaeT YeJOBeK IpM xoabbe mo nectuuue. [Ipn
9TOM OJHA W3 NOJABM)XHBIX TEJE€XEK OMYyCKAaeTcsd 110 HampaB-
Asomed BHW3, a JApyras HOJHMMAaeTcsA BBepX, Harpyxas
MBIIILBI HOr CHOPTCMEHa.

KoHcTpykuusa yctpoicrBa ofecrneunBaeT paGoTy MBI
KaK B MPEOAOJIEBAOIEM, TaK U B YCTYNAlOWEM pexuMe. YIi-
pakHeHHe CIoco6CTBYeT 3chdEKTHBHOMY pPa3BUTHIO CHJIBI
MBIIIL NepefHEed NOBEPXHOCTH Oeapa M 3agHell HOBEPXHOCTH
roseHu. JIBUXeHHSA MOXHO BHINOJHATL B JI0OOM Temme. Ha-
Ipy3Ka Takxke MOXeT OHTh pa3lNYHOM B 3aBHCHMOCTH OT
pemaeMbIX 3aga4. MeXay nogxogamu XeJaTesbHO BBIIOJHATH
yIpa)XHeHUsI Ha paccyabeHnue MBI HOT.

KomnbloTepn3oBaHHbI TpeHaXep. IIpeanasuayen s Tpe-
HMPOBKHM M YKpPEIJIEHHs MBIIUL[ HHXHHX KoHeuHocTeil [138].

YcrpoiictBo (puc. 71) uMeer ycraHoBAeHHble Ha pame [
Kpecsa 2, cufieHbs 3 KOTOPBIX PAaCIOJIOKEHBI rmog yriaom 15°
K TOpPM30HTaJbHOH IUIOCKOCTH, a peryJupyeMble CIHHHKH 4 ~—
nop, yrsoM 110° k mwiockoctd cupennit. Ha xpecnax 2 uMeroT-
csl NpUBA3HBIE PEMHHU 5, WWIMHADP 6 IS peryJupoBaHHUs I0-
JIOKEHMSA CIIMHOK 4 M MArKMe onopbl 7 Al pa3MelleHHs
rojieHn, cCHaGXeHHbIEe peMellkamu 8 u 9.

IMo GokaM KaXXZoro kpecna 2 pacnojioXeHsl PYKOATKH [0,
a nepepn KpecjaMu — MSATKHAC LUJIHHAPHUYECKHE dieMeHTh 1]
ANSl pa3MeIleHUss MeEXAY HUMH CBOOOAHOH HOTH, HE NPHHH-
Mammei yyacTHsi B BHIIIOJTHAEMOM ympaXHeHumu. Ha pame [

Puc. 70
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3akperuieHa Tpybuaras croiika /2 ¢ maomazko# Ui pasMe-
IeHHsA MHKpompoueccopa 13.

MsArkue onopel 7 coOefMHEHHl NOCPEACTBOM CTepKHA I4
¢ poluaroM 15, CBA3AaHHBIM C THAPARIMYECKUM LMIMHIDOM
naBoiHOro aevcTBUA 16, KOTOPHIA NpefHAa3HA4YeH I CO3AAHMA
HArpY3KH Ha MENL COOPTCMeHa, Pa6oTa muiMuapa ympas-
JIgeTcs MMKpOHpoueccopoM I3 1Mo 3neKTpHUYecKOMy KaGesro,
MPOJIOXEHHOMY BHYTpM croiiku I2 M pammui 1.

Pacno/IoXHBHINCh B OAHOM H3 Kpeces 2 M 3aKpemuB Tpe-
HHpYEMYIO HOry peMHsMH 5, 8, 9, cnoprcMeH HAauHHAET OCy-
IIECTBAATh MOBOPOT phdara 15, HaXoAAMIEroCs MOJ HArpy3KOH
rHIpaBIHUECKOro WuiHHApa /6. CHrHaasl OT JAaTYHKOB JAaBJie-
HHMS M OT OTEHIHOMETPA MEPEAIOTCA Yepe3 LenM npeobpaso-
BaHMA B MHKpompoueccop /3. Mukpompoueccop HacTpOeH Ha
cOpoc B Hauyase BPEMEHHOIO IMKJA H HA HHAMKALMIO 4HCIa
MOBTOPEHUH, 3aTPAUEHHOr0 BPEMEHH, CYMMapHOH paGoTHl M
BHEPruM, a TAKXKE paGoTH, DHEPIMH M MHMKa HAarpy3ku B JIOGOM
u3 nosropenuit. [Ipn crubanmm U pasruGaHMM NMPaBoi M JIEBOH
HOrM Ha TabJI0 KOMIBIOTEPA MOXET IMOABAATHCA TAKXKe HH-
dopMauMA ¢ UENBI0 CPAaBHEHHMA 3apErHCTPHPOBAHHBIX IMOKa-
3aTesiel.

B 3aBHCHMMOCTH OT IpPOrpaMMBl TPEHHPOBKH MHMKpPOIIPO-
Leccop MOJMAeT CHrHAJbl Ha yBeJIMUEHHWE WM yMEHbHICHHE Ha-
rpy3ku Ha pbmar I5.

TpeHaxep ¢ KoaeOmoummuca nemaasmu. IIpeaHasnauex
Ui TpeHMpOBKM MHmM, Hor [143].

Ha ocuoBammu I yctpolictBa (puc. 72) pa3MelleHB THA-
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Puc. 72

i 2, 3 ¢ mepansamu 4, 5 pnsa Hor cropTcMmena. Ilepanu coepm-
HEeHbl MEXAY coBoil Yepe3 peryaMpyeMyi TpocoBIOYHYIO CHC-
TeMmy 6, OIMH KOHeL Tpoca 7 KOTOPOHM COelnHeH ¢ Meaanbio 4,
a ppyrod — ¢ nepanpio J. Ilegamm 4, 5 ycTaHOBIEHB TaKUM
06pa30M, 4TO OfHA M3 HUX HAXOJMTCHA B MOJHATOM IOJIOXKE-
HUM, a Apyrasi — B ONYIEHHOM.

Ilepen TPEeHMpPOBKOH CHOPTCMEH peryaupyeT HATAXKEHHE
Tpoca 7 M yCTaHABJIMBAET HEOOXOAMMYIO HATPY3KY HA MBIINIH
HOT IIPH MepeMEIIeHMH Mefajell B BEpXHEM HJIM B HHIKHEM
TIOJIOJKEHHUH,

KoHcTpykuMsa TpeHa)kepa, MO3BOJAOWIAS BHIOJHATH YII-
PaXHEHHE B HENPEPHIBHOM TEMIIE, J€NaeT €ro IMOJEe3HHM s
TPEHUPOBKHM NpE[iICTaBMTEJIEH MHOTMX BHJOB CIOpPTa, B KOTO-
phIX GONBIYI0 POJb HMrpaeT OTTaJIKHBAHUE OT ONOpPHL DTO
OPLIKKH, CIOPHUHT B JIEFKOM aTieTHKe, T'MMHAcCTHKa, axkpoba-
THKA, NIPLIXKH B BOAY, CIIOPTUBHBIE UIPHL M Jp.

Apyras oCOGEHHOCTb YCTPOMCTBA 3aKJIIOYAETCH B TOM, UTO
NpH 3HAYUTEILHOM YBEIHYEHHHM CKOPOCTHO-CHJIOBHIX KadecTB
MBI, CTONH €€ MOABMIXHOCTb OCTaeTCs HEM3MEHHOH. ITOT
TPEHAaXEP HIMPOKO NMPHMEHSETCS B TPEHHPOBKAX aMepHKaH-
CKMX IUIOBLOB, CIEUMAIM3UPYIOMUXCA MNPEHMYIIECTBEHHO B
IJIAaBAHMH BOJbHBIM CTHJIEM M JEJIb(PHHOM.

TpeHaxep C NepeMEHHbIM CONpOTHRICHMeM. Ilo3Bonser
Pa3BMBaTh CKOPOCTHO-CHUJIOBbIE CIIOCOOHOCTH Mbimiy Hor [149],

Tpenaxep (puc. 73,a, 6) cocToMT u3 NapW OOKOBBIX
paM I, yCTaHOBJIEHHBIX Ha DPacCTOSHHHM APYr OT JApYyra u Iof-
Jep)KMBAaeMbIX ITOMEPEYHOH onopod 2 I HOr M BEPXHMM pac-
MOPHbIM 2/7eMEHTOM (Ha pDHCYHKe He mnoka3saH). Ha kaxpoi
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paMe 3aKpeIUleHbl BePTHKAaJIbHbIE CTOWKH 3, 4, IONOJHHTEb-
HBIE OMOPHBIE BJIEMEHTHl J, 6 ¥ M3OTHYTHIe peHKH 7, KOTOpHIE
MPOXOASAT BBEPX K PAcCIOPHOMY JJIEMEHTY, o0pasys HakJOH-
HYIO ILJIOCKOCTBh ¢ M3MEHAIOIUMCS YIJIOM HakJIOHa. B Hanpas-
NAOWMX peilKaX yCTaHOBJIEHa TeJexka 8 Ha posnukax 9, 10,
UMeman NMOMIOKOTHUKU [I, orpanuunTe:m gns rwied 12 u
CMEHHHIA mapoobpasubiii rpys 13.

B MCXOZHOM IOJIOKEHHHM PAcCCTOSHHUE MEXAY TeIeXKOoH H
yHOpOM [Isi HOT cOCTaBiasieT npumepHo 20—23 cMm. Crmoprt-
CMEH HaJaBJIMBaeT HOTAMH Ha YIOp, B pPe3y/bTaTe€ 4Yero Te-
JIEXXKAa CMEIIAETCS BBEPX IO M3OTHYTHIM peifkaM [0 TeX Iop,
MOKa Yrojl MeXAY TEJeXKOH U TOpH3OHTANbHON TUIOCKOCTBIO
HEe CTaHeT paBHbBIM 44°, JIOCTUrHYB 3TOr0 I[10JIOXKEHMUS
(puc. 73, 6), Tesexxa HAUMHAET CKOJIB3UTH BHU3, MOCJIE HETO
LMKJI BHOBb MNOBTOpsieTcA., Cwia CONPOTHUBJIEHHSA H3MEHAETCS
TpU U3MEHEHMM CHHYCa yIjla HAaKJIOHA, KPMBM3HBI JMHMH MYC-
KYJIOB U MHTEHCUBHOCTH COBEDIIAEMbIX YIIPa>kKHEHHH.

VYrpaXHeHHe BHIIOJHAETCS B GHCTpOM TeMmne, 8—10 mos-
TopeHHu#, 5—6 nmopxonos. Bec rpy3a 3aBUCHT OT CTENEHH IO~
TOTOBJIEHHOCTH CIIOPTCMEHA.

Pe30HaHCHBI TpeHa)Kep. Y CTPOCTBO NMpeAHa3HAYEeHO JIA
TPEHMPOBKH MBIIIL HOT M MOJXET ObiTb MCIOJB30BAHO AJIS
CKOPOCTHO-CH/IOBOH MOATOTOBKM CIIOPTCMEHOB JIIOOOi KBasyd-
dukamun [43].

Tpeunaxep (puc. 74) COCTOMT U3 CHEAYIOIIMX DJIEMEHTOB:
ocuoBaHusa I, kpecaa 2 ¢ MaATHukoM 3, ynpyroil omops 4,
XpamoBoro Kosieca J5, MHOrocTynemyaroro Oapabama 6, omo-
pH 7, cTOmOpHOro puiuara 8, 3yGuatoit peiiku 9, npyxun 10,
11, 12, npodpmnupoBarHHOro Kyaauka 13, taru I14.

Tepen TPEHUPOBKON MOAOUPAIOTCA AJMHA rMOKOM TAru 14
4 He/mMHelHble NpYXWMHB 12 ¢ 3amaHHOM >XecTKocTbio. Ilpu

Puc. 73
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2 1

Puc. 74

OTTAJIKMBAaHMM CIOPTCMEHA OT OmOpbl 4 KPecJo ¢ MasTHHUKOM
OTXOZMT Ha3aj M NOJ AEHCTBHEM YINPYIHX CUJI M Beca CIOpT-
CMeHa BO3BpAIAETCA B HEHTPaJbHOE IIOJIOXKEHHE C HEKOTO-
poii kMHeTHuyecKoH 3neprmeil. Omopa zedopMupyeTcs M mpH-
BOZUT B ABUXKEHHE 3yOuaTyio peiiky, Xpamosoe KoJeco u Ga-
pabaH, KOTOpBIi, IOBOpAUNBaACh Ha OIPEAEICHHEI yroj, yKo-
paumBaeT MHY rMOKOH Tarn. OZHOBpEMEHHO MOBOPAYNBAETCS
npodUAMPOBaHHBIA KYJIa4yOK, CO3JaBasi AOMOJHHUTEIbHYIO 3a-
KpYTKy npyxunsl I2. TakuMm oOpasoM ysenwunmsaeTcs s3ddek-
THBHAas XECTKOCTb YIPYroro 3Je€MeHTa MasaTHMKa B Ge3omop-
HOH a3e ciepymomiero HuUkiIa. TpeHHPYOWMICA OIyllaeT Ha-
pacTaHMe 4acTOTbl BO3AECHCTBHUH B IpolEcce BHITOJHEHUS Ce-
PHH LVKJMYECKMX [ABMXKEHMH 3a CYET COKpAIeHHS [JIMTEJb-
HocTH Ge3omopHOM ¢hassl.

YCTpOWCTBO AN JJEKTPOMEXAHHYECKOH  CTHUMYJIAUMM
MbIml, CriocoGCTBYET Pa3BUTHIO MBIIEYHON! CHJIBI TOAOIIBEH-
HBIX crufaresiefl CTONB 3a CYET COBOKYIIHOTO BJIMAHHMA MeXa-
HHUYECKOro M 3JIEKTPHYECKOro CpPeACTBa CO3JaHUSA Harpy3Ku Ha
BCE YYacCTKM MBI ¥ OMOJIOrMYECKM aKTHBHbIE TOUYKM MOJOII-
Bbl (C. H. CraneBko, B. E. Baciok).
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Puc. 75

KoHcTpykums ycrposictea (puc. 75) mMmeer ocHoBanue I,
Ha KOTOPOM YCTAaHOBJIEHO CHAEHbE 2, M CHWIOBOH MEXaHH3M,
pa3MeIeHHEIt B onopax 3 u 4 B BUAE MOBOpOTHOro Gapaba-
Ha J ¢ perynaropoM Harpy3ku 6 ¢puxkmmonHoro tuma. Ha
OOBEPXHOCTH OapabaHa, BHIOJHEHHOTO M3 H30JMpPYIOMIETO
MaTepHasia, pPacmoJIOKEHH IUIaCTHHH 7 #U 8, KOHTaKTHpYyIo-
IIMEe C TOKOChEMHBIMH KOJbIaMH 9 U 10, cCOeAMHEHHBIMHU Yepe3
npoBoaa 11 ¢ ucrounmkom Toka 12,

CnopTcMeH MOAOMBEHHOM NOBEPXHOCTBIO CTONIBI BPAILAET
6apaban. BennuMHa NpeogOJEBAEMOro CONPOTHRICHMA obec-
[I€YMBAETCSA CHWJIOBHIM MEXaHM3MOM B 3aBHCHMMOCTH OT 3ajaH-
HOTO peXHUMa TPEHHPOBKH. D(P(PEKT 3JEKTPOCTHMYNSALMHA AO-
CTHraeTcsi BO3ACHCTBHEM DJIEKTPUYECKOTO TOKA depe3 ILIACTH-
Hbl, P B3aNMOAECHCTBHU C KOTOPHIMM HPOMCXOJAMT IOCJIEAO-
BaTeJbHOE COKpaIleHHe BCEX YYacCTKOB MBI CTONHL. Besmuau-
Ha DJIEKTPHYECKOTO TOKA YCTAHABIMBAECTCS B 3aBUCHMOCTH OT
HOPOrOBOM YYBCTBUTEJBHOCTH 00JIEBHIX PELENTOPOB KOXH IpPH
NOMOIIM py4YeK HACTPOMKM M BH3YyaJbHOTrO KOHTPOJIS HAa MIKaJje
9JIEKTPOCTHMYJIATOPA.

Du3H0JI0THYECKasA 1IENeCO06Pa3HOCTD NOAOOHOH METOMHKH
3aKIOYaE€TCA B AKTHUBM3ALMM MBIOI DJEKTPUYECKAM pasjapa-
JKEHHMEM HEMOCPEACTBEHHO B MPOLIECCE BHIMOJHEHUS yNpaKHe-
Hust. IIpu 3TOM B JEATENBHOCTb BOBJEKAETCHA OoJblmee YMCIO
rpyNn MbIML, YTO CIOCOOCTBYET JyYlleMy Pa3BHUTHIO HEPBHO-
MBIIIEYHOT'O ammnapara.

VcTpoiicTBO JUIS YKpeIUieHUsi Mbiunyg Hor. CmocoGcTByer
pactaruBanmio Muimn Hor [134].

VcrpoiictBo (puc. 76) mnpeacTaBasier €000t CMOHTHPO-
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BaHHBbie Ha pame ] dukcupyomue onopu 2, 3 U3 MArKOro Ma-
TEepHaja, MOJOXEHHE KOTOPHIX MOXKHO. M3MEHATb B BEPTH-
KaJIbHOH ¥ TOPH3OHTAJIbHOH ILIOCKOCTAX.

Ilpy TpeHHMpPOBKE HMXKHAA omopa 3 ycTaHaBJIMBaeTcHAd Ha
YDOBHE JIOABIKKH, a8 BEPXHASA — MOA KOJIEHOM. DTO IIO3BOJAET
CMIOPTCMEHY TIpDH BBITIOJHEHHM NPUCEHNAHMN JepXaTh roJeHb
CTPOrO B BEPTHKAJBHOM ITOJIOXKEHUHM, a Gexpo — B rOpHU30H-
TaJIBHOM, 4TO obecneunBaer 3P HEKTHBHOE PACTIKEHHE MBI
HOT.

YopaXHEHHSI Ha AaHHOM YCTDOHCTBE PEKOMEHAYETCH BhHI-
DOJTHATb B YMEPDEHHOM TEMIlE€ — OAHO MNpHCexaHue 3a 3 C.
ITpH MCHOAB30BAHNHM YCTPOHCTBa B TPEHMPOBKE CIIOPTCMEHOB
¢ HEAOCTATOYHBIM YPOBHEM (H3HYECKONH NOATOTOBJIEHHOCTH
MOTYT OBITH TpaBMH. IIpM nosBJIeHMM GOJEBHIX OLLYLIECHWM
B MHINAX CJCAYET NPEKPAaTHTb BHINOJHEHME YNpPaXXHEHHS.
B 5TOM CJyuae JKeJaTeJbHO MPOAEIaTh YIPa)kHEHUA Ge3 Tpe-
HMPOBOYHOro ycrpoWcrBa. HampuMep, HaxyIOHBI Blepen, Ha-
KJIOHBl K HOTE, JeXKamel Ha TyMbe.

YcerpolicTBo AJA TPeHUpPOBKM Mbimm,. Ilpeanasnaueno pns
TPEHMPOBKM MK OJIEHH, NosAcHUNN H Gexep [136].

VerpoiictBo (puc. 77) npepcrasnasger coGoM ycTaHOBJIEH-
HYI0O Ha BEPTHKaJbHHIX cToiikax I mmardopmy 2 pia pasme-
meHnA cnoprcMeHa. Ha nnardopMme 2 3akperuieHa Harpy3ou-
Hasfg Mapa OJHOIIEYNX phiuaroB 3, 4 € perymMpyeMBIMH
nepexylafuHaMi 5, 6 n1A pa3MEIIEHHS OMOPHBLIX PE3MHOBBIX
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Puc. 77

ponvkos 7 u 8. Ha mnardopme 2 ycTaHOB/IEHBI TaKXe pery-
avpyemuie Tard 9, 10, onopusle pamku 11, 12 n pykosatku 13,
14 pnsa 3axBara MX pyKaMH.

CrniopTcMeH pacrmoJiaraeT HOTH MeXJAy poJukaMu 7, 8 U Ha-
YMHAET BBIMOJHATE yYIpaXXHeHWe, MogHUMas KojeHu. [Ipu
STOM pOJIMKM [ePEKaTbIBAIOTCA IO MOBEPXHOCTH Oenep, Ha-
rpykas MBIILB! HO' M TOSACHHUIIBL

BeaMuyMHY CONPOTUBICHHS HEOOXOAUMO pEryJMpOBaTb B
3aBHCHMOCTH OT IOArOTOBJIEHHOCTH 3aHMMAIOIUUXCA M 3ajay,
IIOCTARJICHHBIX B TPEHHPOBOUHOM YPOKE.



YcTpoicTBO IS TPEHUPOBKH MBI, fiepenHeii MoBEpXHO-
¢t Oenpa. YIpepnasHaueHo s M3GMpaTENbHOrO BO3AECHCTBUS
Ha Mblmnbi-crubarenn Geapa [235].

YcrposictBo (puc. 78,a, 6, 8) MMeeT YCTAHORJIECHHbIE Ha
OCHOBaHMM [ pa3HOBCJHKHE BEpTHKaJbHBIE cTOMKH 2, 3. Ha BBI-
COKO# cTOliKe 3 3aKpeIUieHa Nepekiagdua 4 Ui pyK, a Ha HU3-
KOH 2 — INapHMpHO COEJMHEHHBIE MEXAY coboMl IUIOLAAKH
5, 6. OpHa M3 IIOLIAZI0OK MMeeT KpelieHue 7 JJis HOT.

CnopTcMeH, pa3MeCTHBUIMNCh Ha Iuiomanke 6, Kak 3TO IO-
Ka3aHo Ha pucyHke 78, 6, 6, HauMHaeT crudaTh HOTH B KO-
NeHAXx. JLOCTMrHyB HMJKHEro IOJIOXKEHHA, OH HAuyHHAaeT IOJ-
TATHBATBCA HA pyKaX M BO3BpalllaeTCA B II€PBOHAYaJbHOE
MOJIOXKEHHE.

CruGaHne HOr B KOJIEHAX B YCTYNAIOIEM pPEXHME CIO-
COOCTBYeT Da3BUTHIO MBLINN TepegHEH IOBEpPXHOCTH Oejpa.
Bo3spamenne B MCXOZHOE MOJIOXKEHHE 3a CUET CHUIBI MBIIIIL
PYK pa3BHMBAaET pPYKH.

YCTpoicTBO O0COGEHHO PEKOMEHAYETCA IUIA IpEeACTaBHUTE-
Jeil TeX BUAOB CIOpPTa, IZie HAapAAY C XOpPOUIHM pa3BHTHEM
CHJIBI MBIOII HOT TpeOyeTcs BHICOKas MOABHXHOCTh B T'OJIEHO-
CTOITHOM CYCTaBe.

TpPeHUPOBOUHELIA CHapsA € peryaupyeMbiM (DpUKIMOHHBIM
conpotuBiaeHMeM, JIpenHa3HaueH [y pa3BUTHSA CUJIBI H CKO-
POCTHO-CHJIOBBIX Ka4eCTB pPa3/IMYHBIX TPYIII MBIIIL, HOI' B yC-
JIOBMSAX, aHAJIOTHUYHBIX €CTECTBEHHBIM IIE€pPEABHKEHHUAM CIIOPT-
cMeHOB [291].
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Puc. 79

YcrpoiictBo (puc. 79) cocTouT M3 OmOpHOH pamu I, coe-
JMHEHHONM ¢ BEPTHMKAJBHBIMM CTONKaMHM 2, 3, KpensuiuMucsH
K dseMeHTaM ocHoBauusa 4. Ha mepennei croifke 2 mapHHUpPHO
yCTaHOBJIEHA IUIOmMAJKa J ¢ MATKMM MOKPHITHEM JIA TeJa
CHOPTCMEHAa M CUCTEMa OMNOpH i pyK 6, HamOMHHAIOMAA
pysb Benocunena. Topern 3agHell CTOMKH 3 HAKJIOHEH B CTOPO-
Hy IWomagxu J mnoxg yrioM 45° OTHOCHTESbHO TOPHM30H-
TAQJBHOTO OCHOBaHMA. B orBepcTHMe cTOMKM 3 BCTaB/IeH Y/IH-
HeHHBI masey 7, HA KOTOPOM KpEmUTCA Ilapa MasiTHUKOBBIX
privaros 8. Kaxpmit U3 pblYaros mMmeer ynop 9 pns HOIH,
OrpaHMyeHHO Bpawalomuiica no ayre 10—15. K BHyTpenneu
IDOBEPXHOCTH PHIYAroB 8 KpemMTCsA IUIOCKOE HM30rHyTOE Kpbi-
g0 10, BeICTYDAlOmEe HapyXy ¥ BBepX BAoOJab cToikm 3. Pac-
OIMPeHHbIH KOHEI] KPhlJJa COeAMHEH C COOTBETCTBYIOIIMM pbi-
yaroM. PsapgoM Cc BEPXHMM TOPHOM CTOHKM 3 YCTaHOBJIEHO
MPOTHBOACHCTBYIOMEEe (PPUKUMOHHOE YCTPOMCTBO, NpPEACTaB-
asomee coboit Gnounsli xopmyc 1/ ¢ HMXHHUMHM ILUTacTHHA-
Mu 12, 3aKperuteHHBIMH Ha BepxHe# dacTu croiiks 3. B xopmy-
ce MMeeTCs ABe npope3d I3 ¥ mapa OAHOCTOPOHHMX (PPHKIH-
OHHBIX 3JIEMEHTOB, CO3JAIOMUX HEOOXOZUMOE CONPOTUBJIEHHE
OpHY ABMKEHHM KphUta 10 Bo BpeMms Kosie6anuif priyara 8 B Ha-
MPaBJIEHUH MPOTHB YaCOBOH CTPEJKH U He NMPEnATCTBYIOMMX
IBUKEHMIO B IIPOTHBONOJIO)KHOM HampasieHud. Oas perymm-
POBKM CONpPOTHUBJIEHHS, OKa3bIBAEMOro KOJeOaHMIO KpbLIbEB,
¢PUKIMOHHOE YCTPONUCTBO CHA0XKEHO CPEACTBAMM YIPABICHHUS.

IIp¥ BHIOJIHEHHM CIIOPTCMEHOM IIAroBbIX IBHUIKEHUM pbI-
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gard 8 mepeMemjaloTcs IO OMpeAeNeHHOU ayre, u Kpbuio 10
OpOXomuT yepes mpope3u I3 kopmyca I1. VcrpoitctBo obec-
MEeYHBAeT DABHOMEDHOE COINPOTHMBJIEHUE CWIE, pa3BUBaeMOM
HOTaMH CIIOPTCMEHA, U GeCpensTCTBEHHbIH BO3BPAT HOT B MC-
XOJHOE IOJIOXKEHUE.

YCTpOoHCTBO MO3BOJAET Pa3BUBATh B3PHIBHYIO CHJIY MBILIILY
HOT M CKOPOCTHO-CWIOBYIO BBIHOC/IHMBOCTb. BHemiHee cormpo-
TUBJIEHHE IIPM 3TOM He AOJUKHO nmpeBbimath 30—40 9%, Benu-
9MHB MaKCHUMAaJBHOrO yCcwiusa. IIpomoaXuTeNbHOCTD paboOThI
10—15 ¢ ¢ 2—3-MIHYTHEIM MHTEPBAJOM OTAKXAa MEXJY MOJ-
xopamMH. JIsig BOCHUTAHUA CHIOBOH BHIHOCAMBOCTH PEKOMEH/Y-
€Tcs BHINOJHATD YNpaXkHeHue ¢ orsroumenueM 20 % B pexume
paboTHl «I0 OTKa3ay.

YCTpPOBCTBO 715 TPEHUPOBKM Mbium, Hor. IIpennasnaueHO
OJ1sl yIpaXKHeHMsl OTAeNbHBIX Muimny Hor [190].

YcrposictBo (puc. 80) COCTOMT M3 3aKpeIUIEHHOro Ha
cugeHse 1 cpepcTBa ZjiA CO3JAHUA HAarpy3ku 2 M IUIaHku 3
C pa3MellleHHHIM Ha HeH NOABMXHBIM (PUKCUPYEMBIM CTEpXK-
HeMm 4. Ha pa3pBuXHOW NJiaHKe S IIaPHEPHO YCTAaHOBJIEHHI
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JIOXEeMEHTH 6, 7 ¢ MATKAMH NpOKJagkamMd 8 M peMHsMu 9
IO/ KperuieHUsl HOTH.

OTperynupoBaB JJMHY IUIAHKM J M 3aKpeluB ee Ha HOTE
HOCPEACTBOM pEMHEN 9 B TOM MecTe, B KOTOPOM HEOOXOZMMO
CO3[aTh HArpy3Ky, CHOPTCMEH pa3MemaeT IUIaHKY IOJ CTEPXK-
HeM 4 ¥ HauyvMHaeT [gAaBUTh Ha Hero (WM COBEpIIATh,
HampuMep, MOBOpOTHOe ABuxeHue). CrepxkeHb 4 NpensATCTBY-
€T [BHIKEHHIO IUIAHKH J.

YnpaxHeHue, BHIMOJHAEMOE HAa TPEHaXXepe, HOCUT PErno-
HABHBIH XapakTep IO CBOEMY BO3JEHCTBHIO M CIOCOOCTByeT
YBEIMUEHHIO CHJIBI MMEHHO Te€X IPYNIN MBIIIl, KOTOpHE OT-
CTAlOT B CBOEM Da3BUTHH OT OCHOBHBIX. BhIMOJIHEHME ympax-
HeHMS noBbimaeT 3¢ dexT paGoTh MBI, B COPEBHOBATEIbHOM
IOBHKCHHH.

YCTPOMCTBO MOXET CJYXHMTb CPEACTBOM NPOPUIAKTHKH
TpPaBM TOJIEHOCTOITHOrO, KOJIEHHOrO0 W OeJpeHHOro CyCTaBOB.
OpHaKoO B 3TOM CJyuae BeJIHYHMHA JOIOJHHUTEIbHOI'O CONPOTHB-
JIeHMs He [OJUKHAa mpeBbimath 30 % OT MakCHMaJbHO BO3-
MOJXKHOTO OTATOMEHHS, C KOTOPDEIM CIOPTCMEH MOJET BBHIITOJI-
HUTb YIpa’KHeHHe.

VcerpoiicTBo 1A pa3BHTHA MYCKyJaaTypsl Hor. Ilpeanasna-
4YEeHO IJIA Pa3BUTHs NOJABMKHOCTH Ta300e€IPEHHBIX M KOJICH-
HBIX cyctaBoB [239]. Dro mocTuraercs Grarogapsi peryaupye-
MOMY DacTSXEHMIO MBI 3aJHell moBepxHOCTH Gexpa.

YcrpoiictBo (puc. 81, a, 6) npeacraeasier coboi pamy I,
COCTOSAMIYI0O W3 TIOPH30HTAJBbHON OMOPHl M NOJHMMAaoMeHcs
BBEpX Ios0BHOM yacTH. IIpsMoyrosibHas omopa pambl I ciy-
XKHUT B/ pasMelleHus ynpyroi MOAYIIKH WIH MaTa 2, Ha KO-
TOpOM pacnosnaraercs crmoprcMed. Ha mare wMeeTcsi mapa
peMueit 3, 4 pnd KpEIUVIEHHs HOTH, HE Y4YacTBYIOmEH B BbI-
MOJHEHUH YIIpaKHEHUA.

TosoBHas uacTh paMbl I COCTOMT M3 BEPTHKaJbHBIX CTO-
€K J5, 6, HaKJIOHeHHBIX IIOf, YIJIOM IPYr K APYIY M COEIUHEH-
HBIX MeXAy co0oi ayroobpasupimM snemenrom 7. Ilapa ymn-
HEHHBIX HAIpPaBJIAIOIMX cTepxHed 8, 9 mpoxoauT uepe3 OT-
BepcTe B wiaHke [0 u yronke /I, ¥ Ha HUX pasMemaeTcs
Habop rpysos 2.

Mexny crepxHamu 8, 9 Hap miaHkoil IO cMOHTHpPOBAH
y3ea opHOcTOpoHHeill MydThl 13, BKIOUalOmEd Mmapy IIKH-
BoB 14, 15, HaxoasIuXcs B KOHTAKTe APYr C APYrOM Tak, YTO
wkuB /4 KoHTakTHpyeT ¢ HaGopoM wmapmkosB /6, pa3MmelueH-
HBIX B KOHMYECKHX AYrooOpa3HBIX KaHaBkax I7 Ha IUTOCKO#
MMOBEPXHOCTH IIKMBA [5. ODTH DdJeMeHTH IOKa3aHbl Ha
puc. 81, 6 oTAesBHO ApPYr OT Apyra.

Opua wu3 kopuoB I8 mpoxoaMT BHHM3 OT wWKMBA 14 H
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Puc. 81

coeauHseTca ¢ IWaHkoi 19 c¢ rpysamm 12. Bropoit xopa 20
3acpukcupoBad Ha mxkuBe 15, a ero cBoGOAHBIN KOHEI[ CBA3aH
gyepe3 kapabun 21 c mapoit pemuedt 22, 23, KOTOphie uepes
KPIOK 24 COeAMHSIOTCA C KOJAbIOM 25 [id 3aKpervieHus
Ha HOTe CIIOpTCMEHa.

Crooprcmen Geper B pyKy cBoOoamblii kKoHew xopaa I8 m
TAHET €ro TakuM o6pa3oM, UTO OH, MOBOpauMBast IIKuB [4
ogHocTOopoHHe#d MycdTh 13, moguumaeT rpy3 I2 o KOHTaxkTa
¢ mankoit ]0. 3areM cmoprcMeH oTmyckaeT xopa I8, B pe-
3ysbTare 4yero rpy3 /2 cTpeMHTCA TIOBEPHYTh MIKUB I4 mpoTuB
yacoBoM crpenxku. Illapukum 16 HeMeA/JIEHHO BKJAMHHBAIOTCH
B KOHMYeCKMe KaHaBKH 17, (GMKCHUPYA IOMOXKEHHUS mKuBa 15
oTHOCHTENbHO MKHBa I4. B pesyasrate artoro mo6oe mepeme-
meHue rpysa I2 BHM3 OyAeT nepeMelatb HOIY CIOpTCMEHa
BBEpX, OKasbiBasi 3apaHee 3afaHHOE pacTArMBAIOIIEE YCIUIHE
Ha GexpeHHble W NMOAKOJEHHBIe Mblmmbl ITo Mepe Toro kak
rpy3 12 CKOJB3UT BHM3 IO CTEPXHAM &8, 9, mMogHUMas HOIY,
KopA, 18 BosBpamiaeTcA B MCXOZHOE IMOJOXXEHHE.

IIpu HacTyIUIEHMH YTOMJIEHMS CIIOPTCMEH MEHSAET HOIY.

YcTpoicTBO ANA PacTSAKEHHS M YKPEIUIEHUS TMOIKOJIEHHbIX
cyxoxwmmii. TIpegHa3HaueHO sl BHIIOJHEHHS pa3HOOOpas-
HBIX YNpaXHEHWH JJIA TPEHHPOBKH CHJIH H BHIHOCJIHMBOCTH
Meuimny {287].

YcrpoiictBo (puc. 82) mpexpcrasaser co6oi yaiMHEHHbIA
cron I, Ha NPOTHMBOIIONOXHBIX CTOPOHAaX KOTOPOro MMEKTCHA
Hanpapasomue 2. BepruxambHble croiiku 3 ¢uKCUpylOTCA Ha
HaIparIAIOMHUX C MOMOINBIO 3aXKHUMHBIX INpHCIocoOseHuit 4.
Ha opmoit M3 croex 3 ykpemeH rMpaBIHyecKuil TpHBOA, I,
OKa3bIBAOMUH ITOCTOAHHOE COMPOTHBJICHHE BPAaLEHHIO POTO-
pa. C nNpoOTHBOIIOJIOKHON CTOPOHBI CTOJIAa Ha OJHOM YpOBHE
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Pxc. 82

¢ IpPHBOAOM J Ha CTOliKe 3 yCTaHOBJIEH KOpmyC 6 mOAUWIHNII-
HHKa,

K OOAWMIHUKY M THAPABINYECKOMY IIPHBOAY INOACOETH-
HEeHa Napa TeJEeCKOINYECKH PeryaupyeMbix puiaaros 7. Mexpy
phluaraMM YKpeIUsieH IOIepevyHblii cTepXeHb 8 C MOBEPXHO-
CTBIO U3 MATKOrO MaTepHasa.

CropTCMEH JIOXHTCA COMHOM HA CTOJI, CTH6aeT KaK MOXHO
Gosibue HOTHM B Ta300eIpEHHOM CycTaBe, He crubasi KoseHew,
M KacaeTcsd nomepevyHoro ctepXusa 8. Ilpu BuIMONHEHMH yII-
PaXXHEHUS OH OTTAJKUBAET CTEPXKEeHb 8 OT ceOA BHH3, Mpeo-
HosieBaf IOCTOSHHOE CONPOTHBJIEHME POTOPHOTO TMAPONPH-
BOAa J.

YcTpoiicTBO WIS TPEHMPOBKH Muinmy Hor. IIpexpnasnaueHo
IUISL TPEHHPOBKY MBIIII HOr crmoprcMeHa [258].

Verpoiictso (puc. 83) MMeeT YCTAHOBJIEHHYIO Ha OIIO-
pax ! mrardopmy 2 pmia pasMeleHuss croprcmesa. Ha
matdhopMe 2 CMOHTHPOBAH DETYJMpYEMBIH IO JJIMHE [BY-
IUTeYHi pyluar 3, Ha CBOOOAHBIX KOHI@X KOTOPOro pa3MemieHEl
poaukn 4 M 5 ;Ui KOHTAaKTa C HOTaMH croprcMmeHa. I'pyssi
6 YCTaHABJMBAIOTCA HAa BEPTHKAJBHOM CTepXHe 7/ M dHKCH-
PYIOTCH IPH MOMOIIH 3a)KuMa 8.

OTpery/mpoBaB AJIMHY pbrdara 3 M 3aKpendB Ha HeM He-
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00X0AMMOe KOJMYECTBO TPy30B 6, CIIOPTCMEH BHIOJIHAET yII-
PaXHEHUS M5 pa3sBUTUS MuImL crubaTesneit M pasrubGartenci
6eapa.

YcTposicTBO UL pa3BUTHS MBILIL, TiepelHei MOBEPXHOCTH
Oeppa. IlpeaHa3HaueHO AAA CO3NAHUS AOMOJHATEILHOTO OTH-
TOIICHUS Ha MBINIBI nepexHeit moBepxHoctn Gempa [199].

YcrpoiictBo (puc. 84) mmeer peryympyemslil rmoscHoi pe-
MeHb I, mapy 6OKOBBIX PACTATMBAIOIIMXCA MO BEPTHKAJH pe-
MEMKOB 2, COEAMHEHHBIX ¢ MOAKAaakamu 3 M3 rybuaToi
pesunbl. Ilpu BHIMOMHEHWHM ynpaXXxHeHWE mnoaxaaakd 3 mo-
KPHBAIOT NEPEJHIO0 4YacTh Oefep BHIE KOJEHEH CIOpT-
cMeHa. B BepXHMX M HMXKHHUX YacTAX MOAKIAAOK MPOXOAAT
perymmpyeMule Genpennsie peMemks 4 U 5. J[ONONHUTEIbHBIE
Habophl CTAOGMAM3NPYIOMMX W HOAAEPXUBAIAX PEMENIKOB

95



6, 7 xpenatrcsa K BepXHUM OeapeHHbIM pememkam 4 U Bep-
TUKaIbHBIM peMmemkaM 2. Ha mepegnme uacTd moakiagok 3
MPOYHO TIPHAENAHB YeThIPE MPAMOYTOJbHBIX, OTKPHIBAIOMMXCH
BBEPX KapMaHOB 8, KaXXJAblii M3 KOTOPBHIX CHaOXeH KJIanmaHOM
¢ 3actrexkoi. B kapmaHax pacnoJiokeHsl rpy3bl BECOM
500—600 r.

YcTpoiicTBO YROOHO NpH BHIIOMHEHUH (PHU3UMUYECKUX YHPax-
Henuil. Ero pasMepbl MOXHO HOAOTrHATH Moj, Jo60H pocT H
BEC CIIOPTCMEHA.

B03MOXHOCTD cO37aBaTh AONOJHUTEIBPHOE OTATOLICHHE HA
ONpEJIE/ICHHBIE Y4YaCTKM MBI CIOCOOCTBYET — IleJieHanpas-
JICHHOMY BOCIMTAHHUIO (PUINUECKHX KadyecTB. Tak KaK KOHCT-
PYKUHA YCTPONUCTBA MO3BOJIAET CIIOPTCMEHY BHINOJHATDH J1000€
¢du3nueckoe ynpaxHEeHHE C Pa3HOW BEJUUMHOW OTHArOIIEHWS,
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TO TpPEeHaXXep MOXET HCIIONb30BATbLCS
Ha BCE€X 2Tanax MHOrOJeTHEH TpEeHH-
POBKM CIODTCMEHOB pas3JMYHBIX CIe-
pnanusauuii. Creayer NOMHHTb, YTO B
MOATOTOBKE I0HBIX CIOPTCMEHOB BeC
OTATOLIEHHH He [AONXEeH IpPeBbIIaTh
40 % oOT ypOBHS MaKCHMaJbHBIX YCH-
JINH, JOCTHraeMbIX MBILILIAMH IepeaHei
moBEpPXHOCTH Genpa.

YcrpoiicTBO IIA rnepeMelneHUuA
NpbDKKaMH, CriocoBeTByeT 00/IEr4eHHIO
nepeMelieHHsa MNpPbDKKaMH IIYTEM CHA-
THA YacTHM Harpysku ¢ Hor [34].

ITpyxuHubii Tonkatens I mocpea-
CTBOM ILNAPHUPOB 2, 3 COeAMHEH OJHUM
KOHI[OM ¢ omopo¥ 4 pas TyJOBUINA Ha
ypOBHEe Ta306€pPEHHOr0 CYCTaBa, BTO-
pBIM — ¢ moaomBoi obyem (puc. 85).
B mpouecce mepeMelieHNUs NPbDKKaMH 4acTh Harpy3kd MpH
TOJNYKE MPUHHUMAETCA NPYXHMHHBIM TOJIKaTeJIeM M MepeaeTci
TY/IOBHMLLY uYeJOBeKa, CHMMas TeM CaMBIM Harpy3ky ¢ HOT.

YCTpOiCTBO 1A Ppa3BUTHA HKPOHOXHLIX Mbmmmi. [Ipex-
Ha3HAYEHO JUIA TPEHHPOBKM HMKPOHOXHBIX MBILIL CIIOPTCMEHA
[238].

YcrpoiictBo (puc. 86,a,6) COCTOMT M3 BepTHKaJbHOM
CTOWKHM [, IIapHMPHO 3aKperUIeHHOW Ha HeH peryampyeMoi
MO BBICOTE TOPM3OHTANbHON mepekiaaguub 2 ¢ omopamu 3
4 ¥ coeIMHEHHON C mMepekJaAuHON 2 M30rHyToit 6anxu 5, Ha
CBOBGOAHOM KOHIIE KOTOPOM YCTAHOB/IEHA HAKJIOHHAA TEJIECKO-
NMHMYECKHM peryaupyeMasi Mo BhICOTe cToMka 6. Ha croiike
1 3axkpenneHa momanka 7 ¢ 3axsaTaMM 8 mid pyk Croopt-
CMEHa, a HaKJOHHas CTo#Ka 6 uMeeT KO3bIpek 9 ¢ PyKOsAT-
ko# 10.

CnoprcMeH, pacHo/IOXKHB MpealUieybs Ha IUiomaake 7,
3aHMMAaeT MOJIOXKEHKE, IIPH KOTOPOM KO3BIpeK 9 AaBUT CBEPXY
Ha mnosAcHuuy (puc. 86,6). Crubas u pasrubas HOTM B KoJje-
HAX, 3aHMMAKOIMUHCA NMPEOAOJIeBaeT BeC rpy3a, pacIoJOXeH-
HOTO Ha KO3bipbke 9, U TeM CaMBIM HAarpyXxaeT HKPOHOJXKHBIE
MBIITIBS,

TPEHUPOBOUHOE YCTPOHCTBO ¢ HHIUKATOPOM MPYXKHHHOIO
THna. [IpeaHa3sHayeHoO 1A pa3sBUTUA MBI NepegHeN MOBepX-
HOCTH Geppa [252].

Vcerpoiterso (puc. 87) Bkmiouaer B cebs paMy aHKEPHOro
kperuieHus I, M3rorosieHHyl0o B ¢opMe mBesuiepa H COenH-
HEHHYIO [IPY IOMOIIM 3aXUMa 2 C BEPTHUKAJBbHBIM TPyOuaTHIM

Puc. 85
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Puc. 86

KopnycoM 3. BHyTpu Kopmyca 3 ycTaHOBJIEHa CHJIOBafA mpy-
KuHa 4 ¢ maitboit 5, K KOTOpO# 3aKkperied Tpoc 6, CBA3aHHbIH
gyepes 670K 7 ¢ MaHXeTo 8.

Ha HapyXHOH INOBEPXHOCTH KOpIyca HMEETCHA HH/ANKa-
TopHasi cTpeaka 9 co mkanoii /0, mozpoasAowas BH3YAIbHO
KOHTPOJMPOBAaTh YCHIME, IIpWIaraeMoe K Tpocy 0.

3aKkpenHB Ha KOJICHO MAaHXETY, CHOPTCMEH BHINOJHAET
MaxoOBBI€ JBHMJKEHMsST Horo. Cwiy cONpOTHBICHMS IIPYXKHHLI
CJHEAYyeT peryJmMpoBaTh B 3aBHCHMOCTH OT 3ajaay, HallpaBJCH-
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HbIX Ha Da3BUTHE CHWIbl, CKOPOCTHO-CHWIOBOMH H CIe[MAJIbHOM
BBIHOCJTHBOCTH.

YCTpOHCTBO JUISl pAcTATHBAHWUA Mbiumy Hor. Ilpexnasnaue-
HO, Hanpumep, JJIS THMHAacToB M TaHnopos [267].

YcrpoitictBo (puc. 88) cocrour M3 ocHoBaHmMA I, perysaM-
pyeMoit omope 2 2nA CHMHH CNOPTCMEHA, IMapHHPHO yCTa-
HOBJeHHHMX fwiatdopm 3, 4 mwia pasMeleHMsT HOr M pHYara
yupasieHdsi 5 Tpoco6iouHOi cHcTeMH (HA 4epTexe He Io-
KasaHa). Oguu KoHel| Tpoca 3akpersieH Ha GapaGawme, a apy-
e cBs3aHH ¢ mwiatrdopMamu 3, 4, DOA KOTOPHIMH MOTYT
OHTH YCTAHOBJIEHH POJMKHA 6 1A OOJErYeHMs IEpeIBHXKCHHA
no 1oy,

CnoprcmeH, pasMecTHB HOTM Ha maatdopmax 3, 4, moso-
pauMBacT PyYKOH pHYar 5 M HIPHBOAWT B ABMXeHHe miatdop-
Mbl 3, 4. Pa3BeileHHe HOr NMPOHCXOAMT JAO TIOJOXEHHS <«ITa-
raTa».

YnpaxHeHHe Ipelaraetcs HUCoJb30BaTh KaK HOATOTOBH-
TEJIBHOE CPEeACTBO JIS OCBOEHMA D3JIEMEHTA <«ImIIaraT», TaK
KaK OHO JaeT BO3MOXHOCTb CaAMOKOHTPOJIA.
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VYcTpoiicTBO M TPEHWPOBKKM Mbinmy Hor. Ha tpenuposoy-
HOM YCTpPOMCTBE MOXHO BHIIOJHATH YIpaXXHeHHA IJd pas-
BHUTHS MBIl IepefHEd MmOBepXHOCTH Gexpa, Hecymmux 6Gonb-
OIyI0 HArpy3Ky IpM BHHOCE Maxopoil Horn B Oere [44].

YcrpoiictBo (puc. 89) COCTOMT H3 YCTAHOBJICHHOHW Ha
pame I wiomagku 2 pIA Teja CIOPTCMEHa M CHJIOBOro y3ia 3,
COCTOSIIIET0 M3 XPaloOBOTO MEXaHW3Ma M (PPHKIMOHHOTO TOp-
MO3a, COEJUHEHHOT'O uYepe3 JIOMaHBIH peiyar 4 CO CpeACTBOM
anA (puKcauMd HOTH B BHAEe Mauxeth J. IInomanka Ha on-
HOM KOHIlE HMeeT Ipope3b M YIOpH 6 IId pa3MeUleHH:A
CTyIHEH HOT, a Takke o0JafaeT BO3MOXHOCTHIO M3MEHEHHA
yIJia HakJIOHA MOCPEACTBOM TEJECKOMMUECKOrO COeJUHEHHA 7.

Ilpy TakOM IIOJIOXKCHMM IUIOLIAAKHM Npope3b IO3BONAET
CIOPTCMEHY OTBOJMTB Oefpo Ha yroa 210° OTHOCHTENBHO
TYJIOBHLIA, NOBTOPASA TEM CaMBIM HaNpaBJICHHE M aMILUTMTYAY
HABMOKEHHS MaxoBOH Horoit B Gere. (PUKUMOHHBIA TOPMO3
oBecnieunBaeT pa3BHTHE MaKCHMAJbHOTO AWHAMHYECKOTO yCH-
JusA B HavyainbHOH (pa3e BHIIOJIHEHUS YIpaXHEHHsA, a Xpa-
[IOBOH MEXAaHH3M CIIOCOOCTBYET YBEIMUEHHIO YACTOTHI JBHXKE-
HUH,

JIOpOXKa IS TPEHUPOBKH roJICHOCTOMHOro cycrasa. C mno-
MOLIBIO JOPOXKH MOXHO IIOBBICHTD Ka4e€CTBO TPCHHPOBOK,
pa3BuBas M YKpemiasa crenudHUecKHe IPyNIkl MBI IOJEHO-
cronubix cycrasoB [88].




Pruc. 89

Jopoxka cOocTOMT M3 Habopa MOC/IEAOBATEILHO YCTaHOB-
JneHHBX Gpycbes I, Kaxaplii u3 kotopeix (puc. 90, 6) umeer
HAaKJOHHbIE paGoyMe rpaHu 2, MApPHHUPHO COCAMHEHHBIE TpH
pepwnHe 3. Ha Topmax rpaneil 3akpemeHnl (pUKCHpYIOLIHE
mThipu 4, BCTapjfAeMble KOHHAMHU B orBepctus omop J. Io-
BEPXHOCTH TDaHel HOKPHITHl MATEpUajoM ¢ BOJbIMM KO-
(PUILIIEHTOM TpEeHMS.

TpeHUpYOIMiACA NPBIKKOM CTaHOBHTCA OOeMMHM HOramu
Ha rpaud 6, 7 mepsoro Opyca (puc. 90,a) M mepeasuraercs
0 HUM AO Kpas JioObM cnoco6OM, HE Kacasich 3eMJH M He
HacTynas Ha peGpo. 3aTeM CIOPTCMEH MNPBIXKOM MEPEXOAMT
Ha rpaHM 8 ¥ 9 mapa/UleIbHBIX OpYCOB, HAKJOHEHHHIE B
MPOTUBOMOJIOXKHYIO OT rpaHedl mpeabiyiuero 6pyca CTOpOHY,
YTO CHOCOGCTByeT M3MEHEHMIO HAMpPABJIEHUS OGOKOBBHIX HArpy-
30K Ha MBINIBI TOJEHOCTOMHOrO cycrasa. Jluama3oH Harpy-
30K PEryJaupyloT U3MEHEHHUEM IMOJIOXKEHUA IPaHEN OTHOCHTEb-
HO Jpyr apyra. IIpeamodTHTenbHO, YTOOBL Yroa MeXAy rpa-
HAMH IepBoro 6pyca Haxoauiacs B npeaenax 80—120 °, a yron
MEXAY TpaHsAMH CJAEeAYIOIHX Opycos, MMEOIHUX OAHY pabo-
4y10o rpasb (8 wm 9), cocrasasn 40—60°.

TIpY)XMHHBIA TpeHaXXep IS Pa3BUTHA MBIOL HOr. Ilos-
BOJISIET MPOBOAMTh KaK [AMHAMHUYECKYIO, TaK M HM30MeTpHYe-
CKYI0O TPEHHPOBKY MBINII FOJIEHM U CTOMBI, CO3/AaBasi COIpO-
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Puc. 90

THBJICHHE OOTHMHKY BO BpeMA OOLIYHEIX [BHXEHHMH JIbIXK-
Huka [279].

VcrpoiictBo (puc. 91) BKIIOYaEeT NPSAMOYrOJBHOE OCHOBA-
H#e I, CpeACTBO 3aKPEIUIEHHA HOTH 2, BEPTHKAJBHYIO CTOM-
KY 3 ¥ cWIOBOH NpPYKMHHBIH MEXaHWM3M.

CpeacTBO 3aKpelvieHHsA HOrM 2 mpejcrapasier coboit or-
KPHTHI ¢ ABYX cTopoH smuk. HIapHUpHBIHA 3J€eMEHT Kpen-
NeHnss 4 mO3BOJAET HMXKHEH YacTH HOFM THYTbCH, PacTArH-
BaTbCA M BpPAlATBCHA B PAa3JUUYHBIX IMJIOCKOCTAX.

Ipyxuna 5 ofecrneunBaeT BOCCTAHABIMBAIOMIYIO CHTY, KO-
TOpas yBEJMUHMBAECTCHA NMPH HAKJIOHHBIX HJIM MONEpPEYHBIX JIBHU-
xeunsax. IIpyxuHa 6 06ecreuMBaEeT CONMPOTHUBJICHHE [BHXE-
HMIO HOTM B BEPTHKaJbHOM IUIOCKOCTH.

IIpn MCnoNb30BaHMH YCTPOMCTBO CTAaBAT HA HOJ WIH JIO-
6yI0 ynoOOHYIO POBHYIO NOBEPXHOCTb. CIIOPTCMEH NPHHHMAeT
cHJsUee MOJIOKEHHE M BCTaBJAET HOrY B JepXaTenb 2. Mum-
IBl TOJIEHH M CTONH TPEHMPYIOTCA H pa3BHBAIOTCA IYTEM
cru0aHus, pACTAXEHNWs H BpalEHHs HOTM B YCTPOMCTBE.
CpepncTBo 3aKpeIUteHHsA HOTH MOJXET BpaImaTbcs TPEHHPYIO-
IOMMCA C MaKCHMAaJbHO BO3MOXHOM aMIUIMTY/OH ABHXECHHUA H
3aTeM yJepKMBaTbCi B KpPaiHEM INOJIOKEHMH HEKOTOpoe Bpe-
Ms, Hanpumep S wm 10 c¢. CraTHuyeckasa Harpy3ka B 3TOT
MOMEHT MOJXET pPacmpOCTPAHATbCA HAa MBINIIB, H OHH IOJA-
BEPraloTcsi H30MeTPHUECKOH TpEHUPOBKE.

YcrpoicTBo It TPEHMPOBKM MbIIIL Hor., Mmeer Hampas-
JIEHHOCTh HAa BOCIHTAHHE CHJIOBOM BHHOC/HMBOCTH [234].
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YcrpoiictBo (pHc. 92) MMeeT YCTaHOBJICHHEIE HA OCHOBa-
oA ] nHeBMaTHueckWe Mmexa 2, 3, MOJOCTH KOTOPHX COEMH-
HeHBl MeXzay coboit mocpeacrsom TpyGomposomos 4, 5. Hnsa
PeryJIMpOBKH CXXaTHA MHEBMATHUYECKUX MeXOB 2, 3 B Tpy6orpo-
BOJAX HaXOJATCSH CIICLMaIbHEIE KNanaHel (Ha YepTexke He MOKa-
3aHH) . BepXHHe IJIOCKOCTH MEXOB HMEIOT KpEeIUIeHUA 6 AJ1s1 HOr.

IMonepeMeHHO (WM OGHOBPEMEHHO) CXUMaf MHEBMaTHUeE-
ckue Mexa 2, 3, cmnoprcMeH Hojdyyaer HeoGxoaumyio Ha-
IrPY3Ky Ha MBIIMIB HOT.

YcTpoiticTBO ANA pa3BUTHA NOABWKHOCTH I'OJIEHOCTOMHBIX
cycrasoB [241].

YcrpoiictBo (puc. 93) cocrour m3 kauaomuxcsa omop I
U1l 3aKPEIUICHMA HOT' CIIOPTCMEHA, YCTAaHOBJEHHBIX HAa 3a0-
CTpEHHBIX mnoacTaBkax 2. PasMmecTMB HOrm Ha omopax 1,
CIIOPTCMEH OCYHIECTB/ISCT Ppa3/IMYHBIEC ABHOKEHWS, YJIydlIas
HOABUKHOCTD CYCTABOB H KOOPAHMHALMOHHHIE CHOCOOHOCTH.

CoueTaHMe AAHHOTO YNPAaXKHEHAS C YNpaKHEHUSMH, Ha-
MpaBAeHHBEIMA Ha Pa3BUTHe CHJIBI MBINM] HOT (HampuUMep, mMpH-
ceflanue, MOJHMMaHHE Ha HOCKH), YBEJUUMBAET TPEHHPOBOY-
HH 3¢ dekT.

CraTHuecKOe YNpaXHCHHE «B DacTATUBAHHHUY BHITOJHSAET-
CA C TIOCTCNICHHHM YBEJHMYCHHEM BDEMEHH <BBHIIEPKEK» —
or 2—3 pmo 30—40 c.

Jduana3oH JO3MPOBKHM MEHAETCA B 3aBUCHMOCTH OT 3a-
flau BOCHMTaHMS TIMOKOCTH, MHAMBHJIYAJbHHX OcOoGeHHOCTEH
YDOBHA IpeBapMTEJBHOH HOATOTOBJEHHOCTH CIHOPTCMEHA H
BO3pacTa.

C noMomp1o yCTPOHCTBA MOJXKHO YCKODHTBH POCT YEJIOBEKA,
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Puc. 93

0coGeHHO B JeTcKkoM Bo3pacte. Kpome TOro, yCTpPOHCTBO
CHOCOOCTBYET paccsabneHuIo ¥ OTABIXY IOC]e HaNpsUKEHHBIX
TPEHMPOBOK.

VCTPOHCTBO INst TPEHHPOBKH CHOPTCMeHOB. CriocobcTmy-
eT PasBHTHI0O CKOPOCTHO-CHJIOBHIX KaudecTB IIpeAcTaBHTeJIei
Pa3JHUHBIX BHAOB CIHOpPT2 3a CUYET YBEJHYEHMHA YAAPHBIX
B3aNMOJICHCTBNA OHOMEXAHMYECKOro 3BE€HZ C TNOMBUXHBIM
KonebaTenbHbiM NpUcriocoOnennem [4].

KonebarenbHoe npucnocobnenne (puc. 94) pasmelieHo Ha
cTaHuHe I M COCTOMT M3 MOABMXXHOIO TNOANPYXHHEHHOIO
CTepXHs 2, OMOpHOro Amcka 3, CMEHHBIX Ipy30oB 4 H KOpmyca
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c porukamu J. Tlomemxebit kopmyc 6 cuabxeH ynpyrum
371eMeHTOM 7. YCTpOCTBO MMeeT JaTuMK 8 CHibl yAapa, AaT-
gk 9, J0 CKOPOCTH ABMIKEHHA INOABHXHOIO Kopmyca 6 M
nyabT ynpasieHud. IToaBMIKHBIA KOpIyc 6 3aKpeivieH Ha Te-
aexke II, necymeit komup /2 ¥ HarpysouHeidl snemeHT I3.

IIponecc TPEeHHUPOBKH CIIOPTCMEHOB 3aKJIOYAETCS B MHOIO-
KPaTHOM MOBTOPEHHH [IBH)KEHHMSA MaXOBOHM HOrH, 3aKpeIUIeH-
HOH B KOpmyce 6, U HaHECEHWH YOAapOB YIPYIUM 3JE€MEH-
TOM 7 1O ONOPHOMY A¥ucKY 3 MOABUXHOrO KOjebaTeabHOro
npucnoco6senus. IToBOPOT HOTM B KOJIEHHOM M Ta3zobeapeH-
HOM CYCTaBaX M [BH)XEHHME €€ BMECTE€ C IOABHMXHBIM KOp-
nmycoM 6 HaxXoAATCA B COOTBETCTBMM ¢ 3apaHee 3aJaHHbIM
YKJIOHOM.

HInpokoe HM3MEHEHHE CHJIOBBIX XapaKTepUCTHK Harpy3ku
[O3BOJIAET BBIPaGaTHIBATH 3aJaHHBIE CKOPOCTHO-CHJIOBbIE Ka-
4ecTBa CIOPTCMEHOB. TpeHep WIH caM CMOPTCMEH UMEIOT 06b-
€KTHBHYI0O HHGOPMaLMIO O KayecTBe BHIIIOJHECHUA IBUXXEHHUA,
NoJIyyaeMylo ¢ aaT4MkoB 8—J0, CHrHajsbl ¢ KOTOPHIX IMOCTY-
NalT Ha IMyJIbT yNpaBJIeHUS.

YcTpoiicTBO MOJKHO OZHOBDEMEHHO HCIOJIb30BaTh M B Ka-
YeCTBE H3MEPHTEJIBHOTO CTEeHAA [iId OIpPEAeseHUA YPOBHA
Pa3BUTUS CKOPOCTHO-CHJIOBBIX KauyeCcTB CIIOPTCMEHA, a TaKXKe
AN HAyYHO-MCCJIEHOBATENbCKUX IeJied.

YcTpoicTBO A TPCHUPOBKH MBI HOT. 3aHATHA Ha Tpe-
Ha’>XE€PHOM YCTPOHMCTBE CIOCOGCTBYIOT Y/IyYIIEHHIO CHIOBOM M
CKOpPOCTHO-CHJIOBOH MOArOTOBKH CIIOPTCMEHOB [92].

VYcerpoiictBo (puc. 95) cOCcTOMT M3 YCTaHOBJEHHBIX Ha
ocHOBaHMHM I cTOoex 2 ¢ peryaMpyeMbIMH IO BBHICOTE MOpYyY-
HAMU 3 U omop 4 ¢ 3aKpeIUIeHHBIMM Ha HUX CPeACTBaMHM JUIS
CO3JaHMA Harpy3KH, BKJIIOYAIOLIMMHU MMOBOPOTHHIE phIYard J ¢
rpy3aMu 6 u onopsl 7 ansa Hor. Kaxpplif 3 KOHIOB IIOBOPOT-
HbIX PBIYAaroB MMeeT IUIacTUHHL 8 ¢ maszamu 9, a Kaxjaasa u3
onop 7 pnA HOr BHIIOJIHEHA B BUAE IIADHAPHO YCTaHOBJIEH-
HBIX M DPEryJHpPyeMbIX IO BHICOTE MOANPYXMHEHHHIX Negajeit
10, umeromux PUKCATOPH MOJOKEHUA U PEMHHU KperteHus 11,
Onopul 7 I HOr MOTYT KayaTbCH.

Kpome TOro, ycrpoicTBO MMeeT peryJupyeMble IO BHICOTE
ynpyrue orpaHuuMTesm I2 KonebaHuA mepanei, pacHosioXeH-
Hble Ha OcHoBaHMM | moj moanpyXuHeHHuMH nepanamu 10,

CnoprcMeH yCTaHaBIMBaeT rpy3H 6 B ONpeAceHHOM Mec-
Te Ha IIOBOPOTHHIX phIYarax J, peryJupyeT BBICOTY MOpYyu-
He#l 3 M 3aKkpemyiseT HOTM Ha MOANPYXWHEHHBIX nepanax I0.
YrnpaxHeHde 3aKJIIOYaeTcs B PacKauMBaHMM IOANDPYKHHEH-
HuIX nepaneit 10. [nA pa3BUTHA CKOPOCTHO-CHJIOBBIX KaueCTB
BEC OTArOIICHUS He AOJUKeH mpesbimnath 409 or Makcu-
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Puc. 95

MaJIbHOTO, YIPAaXHEHME BHIOJIHATH B GHCTPOM TeMie, KOJH-
4eCTBO NOBTOpPEHMl B OAHOM moaxope — 15—20 pas. Han
pPa3BHUTHA CWIH Bec oTaromeHHdi 60—80% or Makcnmanb-
HOTO, KOJHYECTBO IOBTOPEHMI B oaHOM moaxoae 5—10 pas.
VrpaxHeHHe BHIMOJHATE B cpeaneM Temme. OTapix Mexay
HOBTOPEHUSAMH 2—3 MHH.

YCTpOiCTBO IAA TPEHHPOBKM CrIOpTCMEHOB. IlpumensieTcs
INA pasBATHA M YKPEIUICHWS MHIMI] FOJIEHM M CTONB! COpT-
cmenos [1].

Ha puc. 96, mnokaszan o6ummi BHE ycTpoiicTBa, Ha
puc. 96,6 — Bup c3apu. YCTpo#CTBO COCTOMT M3 CTaHMHH I,
COeMHEHHON ¢ ABYMA cTokMkamu 2, M ymopoB 3, 4, orpaHM-
gMBAOOIMX KpaiiHee MOJIOXKEHHEe IOBOPOTHOrO Kopmyca J.
BHyTpH KOpIyca HaXOAMTCA MOJOCTh 6 M3 DIACTHYHOrO Ma-
TepHana, COOTBETCTByIOmas ¢GopMe TPEHUPYEMOro GmoMexa-
HHYECKOro 3BeHa cnoprcMeHa. C HapyXHOH CTOPOHHI YIpYro
TOJIOCTH PACIONOXEHH HaAyBHHE ITHEBMaTHUYECKHE KaMephl 7,
COeJMHEHHHE Yepe3 pacmpeaeiuTesib 8 ¢ KoMmpeccopoMm 9.
IToBOPOTHHIA KOPIMYC J WMeeT HArpy3OdYHHI MEXaHH3M, CO-
cTosmui K3 npyxuHu 10, posmka II u Kynauxa I2. B Hux-
Hel YacTH KOpOyca YCTaHAaBIMBAIOTCA CMEHHHe rpysw I3.

IIpuHIMO ycTpoiicTBa ciepyomuii. CioOpTCMEH CTaHOBMTCS
Ha OAHY M3 IUIOMAfOK, PaCIOJOXEHHHX IO 00e CTOpOHH
CTaHKa, M TPEHHPYEeMYI0 HOTY BBOAMT B MOJOCTb (puc. 96,6).
C noMOImpi0 pachpelesnTe/IR H KOMIpeccopa NHEBMaTHYe-
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CKHE KaMephbl I0CJIEOBATENPHO 3aMOJIHAIOTCA BO3AYXOM, Ha-
YHMHAsA C KaMep, PacHoyIoXKeHHHX Ha NasjbliaX, H KOHYas Ka-
MepaMH Ha TOJIEHAX,

TpeHHpOBKa COCTOMT B NOBTOPEHMHM BpAaLUATEJIbHBIX [BH-
JKeHNI 6MOMEXaHNYECKOTO 3B€HA, Ha KOTOPOM 3aKpeIUIeH KOop-
nyc ¢ CHCTEMOH CMEHHHIX rpy3oB. IIpm 3TOM OChb moBOpoTa
KOJIEHHOTO CYCTaBa 3afla€Tcsa OChI0 MoBOpoTa Kopmyca. CTpyk-
Typa YCHJIMH CONPOTHMBJICHMSA YCTPOMCTBA H COOTBETCTBEHHO
YCHWMii, pa3BMBaeMbIX MBILLAMH OMOMEXAHMUECKOTO 3BEHA,
ONpefenAeTCa 3aKOHOM NpodHIa Kysauka, a BeJIMYMHA pa3BH-
Ba€MBIX YCW/IHHA — BEJIMYNHOM M PpACMOJIOKEHHEM CMEHHBIX
rpy3oB M ycunueM paboueii npyxunn. Kpome Toro, B 3aBHUCH-
MOCTH OT PacHpefesIeHUs JaBJICHUA M0 THEBMAaTHYECKUM KaMe-
PaM Harpy3Ka MOXXeT BOCIPHHMMATHCA Pa3JNYHBIMH IPYNIaMH
MBILILE.

YCTpOICTBO ANs Pa3BHTHA MBI, IOJieHH U cronbl. ITpen-
Ha3HAYCHO AJii TPECHHUPOBKM OCHOBHBIX TPYIII MBILIL TOJIEHH
H CTOMNBI, OTBETCTBEHHHIX 33 peaJM3aUMI0 ABMIXKEHHN B Oere
Ha KopoTkue auctanumu [13].

Kounctpykuusa ycrpoiictea (puc. 97) cOCTOMT M3 OCHOBa-
HuA 1, onopHo# miomanku 2, cupgeHpa 3, croek 4 ¢ aMOpTH-
3aTOpPOM J, ABYX MTAHr 6, 3aKPEIUVIEHHHIX ILIADHMPHO OXHHUM
KOHIIOM K OCHOBAaHMIO M COEJMHEHHBIX MeXny coGoil mepe-
xiaguHoi 7. Ilo miTaHraMm, TapMpOBaHHHBIM Ha ONpEAEJICHHbIE
Harpysxu, nepememalorca rpy3n 8. Ha nepexsiagune 3akpen-
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JieHa MaHXera 9, coelMHEHHasA 4epe3 pPecCOpHyIo miactuHy 10
¢ parunkoMm Il pis perMcTpalMM BEJIMYMHBI Pa3BHBAaEMBIX
YCHIIHA.

CHoopTcMeH CaJuTcA Ha CHAEHbE M YCTAHABIMBAET HOTY
Ha OCHOBaHHE OIOPHOM IUIOIIAAKH. 3aTeM MNOAHMMAEeT IUIO-
IaAKy II0 HampapJAIMM CTOMKaM [0 CONPHUKOCHOBEHHSA
JAMCTAJbHOTO KOHLA 6expa ¢ MaHXeTOi M (PUKCHPYET €€ Ha
TpebyemMoil BhicOoTe. BenMumHa Harpy3kM 3ajaercd NMyTeM Iie-
peMellleHHs rpy30B MO IITaHraM A0 HyJeBOH OTMETKH. [lBHXKe-
HME OCYIIECTBAAETCA MOCPEACTBOM CrubaHus M pa3rubGaHus
cromnbl. B xoHle paGouero Xxona NepekJaAnHE B ASHCTBHE BKIIO-
yaeTcs aMOpPTH3aTOP, KOTOPHIH racHT CHJy yAapa Hajalomiero
rpy3a B MOMEHT MEpPeXO0Aa MBI C YCTYNAKIIEro Ha npeoaoe-
patomui pexuM pabGoThI.

1

[FRRUEVESEE U A €

Puc. 97

YcTpoiicTBO AN TPEHUMPOBKM MbILL, HOI. IlpeaHasHauyeHno
IUIA pasBUTHA CHJBI MOJOWIBEHHBIX crubareneit crommt [132].

VcerpoiictBo (puc. 98) npencrasaser cofoil yCTaHOBIEH-
HYI0 Ha mat¢dopme I MOBOPOTHYIO BEPTHKAJbHYIO omopy 2 i
pasMenieHHA CTonmbl ¢ peMHeM 3 A KpemeHus Horu. CBo-
6oaHbIA KOHEL MOBOPOTHON omopul 2 coeaMHEH Tpoco6ou-
HOH cucTeMOH 4 ¢ rpy3aMu 5 IS CO3JaHMA HArpY3KH.

B McXOAHOM IOJIOKEHHH JIE)Xa Ha CIIHHE WM CHAA CIOpT-
CMEH pa3MelllaeT HOry Ha HOBOPOTHOM onope 2 WM, HajaBJIuBadA
Ha Hee, NOAHHMAeT M OMYyCKaeT Ipy3nl 5. YOpaxHeHHe Bbl-
nonuserca B GbicTpoM Temne. CleayeT NOMHHTb, 4TO 60Jb-
[I¥e TPEHUPOBOUYHbIE OOBEMBI BMECTO YKPEIUIEHHS CBOJA CTO-
ns MOryT, HaoGopoT, ero ocnaburb. IloaTomy, mosupys yno-
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paXKHeHHe, HYXHO YUYHTHIBATh COCTOSIHHE CBOJA CTONH 3aHH-
MaIoIerocs.

VcTpoiicTBO IS TPEHMPOBKM MBIl KoJeHa. IIpesHa3sHa-
YeHO /18 TPEHHMPOBKYM M YKPEIUIEHMSI MPOJONBHHX H IOmepey-
HHX MBI KoJieHa [263].

Vcrpoiicteo (puc. 99,a) cocroutr u3 T-o6pasmoro ocuo-
Banust I, COEAMHEHHOrO IBYMA NapaMy BePTHKAJIBHHX CTOEK 2
co mpesneproit 6ankoit 3. Ha oanom xomue Gankm 3 ycra-
HOBAeHA 11atdopMma 4, a K ApyroMy 3akpelUleH KPOHIMTEHH 5
C TMOKMM ONOPHHIM 37eMeHTOM 6. B nenrpanbHoit yactu Gan-
KM PAcIOJIOXKeH Baj 7, CBA3aHHBIA yepe3 MOAUMIHWKMA C OC-
noBanueM | M KpHBOmMMIOM §, MMEIOMMM JIOKEMEHT 9 s
cromnni. Ha Ban 7 nocaxeHo 3y6uaToe koseco 10, Kacalomeecs
OpH BpalleHWH TOPMO3HHX Kosogok II. Yepes cucremy mpy-
XHH U TAT Kojeco I0 coepunHeHo ¢ uucdpoOBHIM HHIMKATO-
poM I2, yKa3nBalOU[MM OTHOCHTEJbHOE COIPOTHUBICHHE, BO3-
HHKAOIee B Npolecce TPEHHPOBKH.

CroprcMeH, fAepXach pyKamMu 3a ruGkuit sneMent 6 M
onMpasch Horoit o miardopMmy 4, coBepmiaeT BpallaTeNbHBIE
IBMXXEHHMS Apyroil Horoif Ha jsoxemeHnte 9 (puc. 99,6). He-
00X0aMMOCTD NIOAAEPKAHMS PABHOBECHA IPH TPEHHPOBKE Tpe-
Oyer nomepeMeHHOro pacciabieHus M HaNPsIKEHHS MBI,
KOHTPOJHMPYIOIIMX IOIEePEeYHBle M MPOAOJIbHBIE IBHUXCHHS KO-
JICHHOTO CYCTaBa.

VYerpolicTBO JUIA TPEHHPOBKH HOr crnoprcmeHa. IlIpeanas-
HaYeHO s CO3JAHMWs HAarpys3kMm Ha Memms Hor [135].

Verpoitcteo (puc. 100) cocromT H3 3aKPEIVIEHHHX Ha
cBoGoaHEX KoHUax mosica ] xapMaHoB 2, 3 M3 MSATKOro Ma-
TepHana, B KOTOPHX Pa3MemaiTci cMeHHBe rpy3n 4. Kap-
MaHH 2, 3 HUMEIOT KJjamad 5 ¢ 3acTeXxamu 6.

N TpPEHMpPOBKM, HANPUMEp, CHAS WM JIeXa HeoOXomuMo
3akpenurh mosic I Ha HOre cHOpTCMEHa M B KapMaHax 2,
3 pasMmecTTh cooTBeTcTBYIommue rpy3n 4. Ilocie 3toro
CHOPTCMEH OCYIIECTBISET DPAa3jMuHble OBHM)KEHHsS HOTOMH.

3aech MCIOONBL3YETCS CTPOro MJO3UPYEMOE OTAroIIeHHe,
[O3BOJIAIONIEE TOYHO HOPMHPOBATh BEJHYHMHY M HamnpaBjieHHE
BHemHWX cwi. IHoaroMy mosic ¢ oraromenuemM 2—3 kr 3d-
(bEeXTUBHO HpPUMEHSATb B KOMIUIEKCAX YNpPaKHeHMH Kak oO-
IIEero, TaK M CHEeNHaJbHOrO XapakTepa.

KOMIaKkTHOE YCTPOMCTBO IJIS TPEHMPOBKM Mbumy, Hor [249].

VYerpoitcrso (puc. 101), ycranosnennoe Ha o6ysu I, npen-
crasnsier co6od 3akpelUteHHBi Ha pemHe 2 KOHTelHep 3 ¢
pa3MemeHHHNMHM B HUX rpy3amMu 4. Ha TopueBHX KOHINAaxX
PEMHS pACIIONIOKEHH OTBEPCTHA J AJA NPOAECBAaHMA B HUX
mHypka 6 obysu 1.
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Puc. 100

Menas rpysH 4, CIOPTCMeH AO3UPYEeT HArpy3Ky Ha MBIOI-
1Bl HOT.

YcTpoiicTBO OnA PasBUTHMA CHJIBI MBI THUIBHBIX cruba-
TeJeli cTonbl. PEKOMEBAYETCA UCNONB30BaTh GEryHaM Ha pas-
JMYHBE AMCTAHIMH, GapbepucTaM, NPHIYHAM H IPEACTaBHTE-
JAM JApYTHX BHAOB cnoprta [260].

Ycrpoiicteo (puc. 102, a, 6,8) COCTOMT U3 IPAMOYrOJbHO-
ro ocHopanMsa I M maps KoJOAOK 2, 3 B ¢opMme CTONH, Ha
KOTOpPHEI€ CIMIOPTCMEH NOMeEIaeT cBOM HOrH. C 3aaHeill CTOPOHH
YCTPOHCTBA IATKA KaXZOH KOJIOJKHM MNPUIIOAHATA HA ONOPHOM
6noke 4. Kaxpaplii 60K MMeeT MOIEpPEeYHOe OTBEPCTHE 5 IsA
MAapHUPHOH OCH, BOKPYr KOTOpPOH HOBOPAuYMBAIOTCH KOJIOAKH
2, 3. K HuMXHeH NOBEPXHOCTH KOJIOAOK NPHKPEIUIEH peryim-
pyeMuiii peMmeHb 6, OXBaTHBAIOIIMA CBEPXY CTONY CIOPT-
CMEHa.

HOns co3gaHHUs CONPOTHBICHHMA NEPEMEIICHUIO IEpeAHEH
YacTH CTONK HMMEETCH CKOJIBb3AMMN KODAOBHN MEXaHH3M C
NPOYHBIM IIHYPOM 7, 3aKpeIUICHHHIM K KOJIOAKE 2 M BHIXOAf-
IIMM Yepe3 NMPOAOJIBHYIO Mpope3b 8 B OCHOBaHMM,

Ha puc. 102, 6 mokasaH Bup, ycTpoiicTBa CHM3Y, rae UHYp 7
BBIXO/ZIMT HA HMJKHIOIO NOBEPXHOCTbH OCHOBAaHMA [ M OTXOJHT
Hasaj, K Hampasasowum ynopaMm 9, 10, orubaer ux u coenm-
HAETCA 4Yepe3 Hmpopesb ¢ KoJoaKoH 3.

[nd peryJiMpoBKH IPEOAOJIEBAEMOTO YCHIHMS B LEHTpE OC-
HOBaHMA [ pPAacmoJIOXXKEH peryasarop HaTsxeHus muypa 11,
Kpbiuka peryaaropa Il nopuumaer nomnepedsoe iwieyo 12,
¢ukcupyerca B nazax 13, 14 u cosmaer Heo6XOaMMOE HATA-
Kenne mHypa 7. B KauecTse AONOJHMUTEJIBHOrO CONPOTHUBIIE-
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HHUS TIEPEMEICHMIO KOJI0A0K 2, 3 BBEpX MMEIOTCH LHWIMHIpHYE-
CKHE IpYXWHHI 15.

Ilpn paGoTe yCTPOMCTBA CTYNHH HOT NMOOYEPESHO IMOJHHM-
MaIOTCA M ONYCKAIOTCS, KaK 9TO MOKa3aHo Ha pmc. 102,6.
Ilpn 3roM mHyp 7 CKOJBL3WT 4Yepe3 ynopel 9, 10 B Hanpamie-
HHM NOAHSTOH cTombl. 3a CYeT MONEPEeMEHHOrO0 MOAHATHS KO-
JIOMOK CIHOPTCMEH pa3BMBAaeT MHIIIBI 0Genx Hor.

TpeHaxep 1S pasBUTHA MBIUL, roJieHM U crombl. [Ipen-
HasHayeH jAJif Pa3BUTHUHA MBI, YYaCTBYIOIIMX B NOBOPOTHHIX
OBHXEHUAX cTonbl [164].
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Puc. 102

Tpenaxep (puc. 103,a,6) cocTOMT M3 pa3sMeEIECHHOW Ha
moasMXHOM omope I peryimpyeMol Mo BBICOTE CTOMKH 2, B
BEpXHEN 4YacTH KOTOpOH Ha mapoBoi omope 3 ycTaHOBJIEHa
perynupyeMas 1o JUIMHE M BBICOTE IUomaaka 4 JjasA 3aKper-
JIeHHsi HOrM cmoprcMmeHa. Ilmomaaxa 4 cHabXeHa Harpysou-
HOM DPYXHHOH 5 M MOXET MOBOPAUHBATBHCH OTHOCHUTEILHO
CBOeil BepTHKaJAbHOH OCH. Permcrpanusi KpyTsmero MOMEHTa
OCYIIECTBASETCH YKaszaTejseM 6 Ha mxaje 7, PacloJIOXeHHOH
mop miaoLaaxon 4.

3akpenus crony Ha maomagke 4 (puc. 103, a), cooprcmen
BHINOTHSAET IOBOPOTHl HOrOM B OBICTPOM TeMIe, HUCHBITHIBAA
TPH 3TOM HAarpy3kKy NpPYXXHHBI J Ha COOTBETCTBYIOLIHE MBIII-
opl. [IpH 3HAYMTENBPHOM CHHMDKEHHHM aMIUIMTYABL JBHIKEHHH
COOPTCMEH 3aKaHUMBAeT YIpa)XHEHHE M MEHSeT HOTY.

IpyXHHHBIA «CWJa9» [JIR CTOmbl, TpeHHpOBOUYHOE IIPH-
crocofeHne NpefHa3HAUEHO I pA3BUTHA M YKPEIUICHHSA
mbiniy, cronst [189]. IlpenmyinecTBOM yCTpOMCTBA ABAAETCA
TO, YTO YNpaXKHEHHE BHINOJHAETCS 6€3 HAarpy3KH Ha IO3BO-
HOYHBI CTON6 M TPEHHPOBKA MBI OCYIUECTBIAETCH B YC-
JIOBUAX HM36HpaTebHOr0 BO3AEHCTBHA.

112



T 17728

R A R

N\ ——— N
——— H

ANARARARARA

Puc. 103

Verpoitcteo (puc. 104) cocrour m3 ocHosamus I u mro-
miaAKu 2, COeAMHEHHBIX MeXAy coboit mapumpom 3. Harpy-
30YHBIM JJIEMEHTOM SABJAETCA cnupajbHass Npy>XHHa 4. B He-
paGoueM IMOJIOKEHHHM OHA OT)KHMMAaeT IUIOHAAKY OT OCHOBAHHS
Ha paccTOsiHME, OrpaHUYEHHOE OJUHOM HEWIOHOBOH CBA3KH J.

CrioprcMeH HajaBJMBaeT HOroM Ha IIJIOMIaAKYy, M OHa Ka-
4yaeTcss BBEPX-BHHM3. ITOpTaTMBHOCTB M TNPOCTOTA YCTPOMCTBA
[enaloT e€ro JOCTYNHBIM J[Jis WHMPOKOTO KPYyra CHOPTCMEHOB.
YcTpoiicTBo Lesecoo6pa3Ho UCIOIb30BaTh B COYETAHHM C APy~
TMMH TpEeHa)KepaMHM M MPHUCIOCOOJEHUAMH JIOKAABHOTO BO3-
HEeUCTBUA.

YCTpOMCTBO HNSI TPEHHPOBKH
ceoga cronbl [214].

¥Ycrpoiticreo (puc. 105) co-
cTOMT M3 Kopmyca I, monsyHka 2,
HallpaBIAOLIero mTokKa 3 u npy-
xuHbl 4. Koprnyc I momuepxkusa-
eT IATKY, a IOA3YHOK 2 — najb-
ubl. [Ton3yHOK MMeeT MOIEepeyHOe
pebpo 5 3akpyrieHHOH (POPMBIL Puc. 104

113



DO L .“\““\\\\\\ O I BB P P S B B B P B R W
'}&\\\\\\\x\&§m§§§§\\\\\\m‘l\\\\\\\\\\\\\\\\ \\\\\\Q\

Puc. 105

Hanpapasomui mTOK 3 OAHUM KOHLIOM KpEIHUTCS B OTBEp-
cTHe 6 xopmyca I, a ZpyrMM uepe3 BbIpe3 NOA3yHKa 2 coeaM-
Hsetcsa ¢ (aHueM 7,

Ilpu cruGaHMM CTONBI MOM3YHOK NPAMONMHENRHO MepeMe-
1maercs mo Bulpe3dy kopmyca I, M HampaBAAOWMA MWTOK 3
CXXHMMaer NpyXuHb 4, OKasbiBas OGOJbIIOE COMPOTHBJICHHE
cruGanuio CTOmbl, pPa3BuBas ee ruOKOCTh M cuay. ITonsyHOk
BO3BpaIllaeTCA B HUCXOMHOE MOJOXKEHHUE IMOCPEACTBOM MpYXKHU-
Hbl 4 110 Mepe OcnaGieHNsl MBIIUIEUHBIX YCHIMIA.

2.3. TPEHAKEPHLIE YCTPOWMCTBA fifiS BO3AEACTBMSA HA
MbILLILBI TYNOBUILLA M MO3BOHOYHMK

YcrpoiicTBO BJiA TPEHUPOBKM MbIml, TynoBuma. ITpexna-
3HAYEHO A/ Pa3BHTHS CHJIBI MBILI B YCJIOBHSIX IIOBBIIICHHS
CKOpPOCTH JBHJXEHHH M BEJMUHWHBI MPEOJOJEBAEMOTO CONPOTHB-
JIeHUAl [0 Bceil aMIUINTyAe coBepulaeMHIX ABHXeHHH [245].

¥YcrpoiicrBo (puc. 106) BraouaeT CTalOHApHOE OCHOBa-
HHe, BBHIMOJIHEHHOE W3 NMPAMOYroJibHOH paMbl I W AMAaroHasb-
Hoii Ganku 2. B cpeaHeil yacTH GankM YCTaHOBJIEH WIAPHKO-
NOAIIKMMNHNK 3, HECYIIUH BaJ, BEpXHUN KOHEI] KOTOPOTrO JXXEeCT-
KO COeJMHEH C Xpyrnoil Bpamamoomeiica mnaardopmoit 4.
Onst pacuIMpeHHMs Juana3oHa HCNOJb3OBAHMA YCTPOHCTBA B
KOHCTPYKLMHM IPEeAyCMOTPEHO CbEMHOE CHAEeHbe J. B cmenu-
anbHBIX TrHe3gax nnatdopmel 4 Ha OAMHAKOBOM PACCTOSHHH
ZpPYr OT ApPYra YCTaHOBJIEHB! TP BepTHKaJbHHE cTOMKH 6, 7, 8
ans (puKcauMM Tpy30B, PEryJUpYIOIIMX CHIY HHepuMH Bpa-
marowmeiicss ninardopmu. Ha moeepxHocTH miaatdgopMel H30-
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f6paxena crpeika 9, SBAAOMAACA BH3YaJbHBIM OPHEHTHPOM
TIpM BHIIIOJIHEHWH JBHIKCHMH.

B HMXHeH YacTH CTOEK 3aKpEIUIEHH TOPMO3HEIE MITHIPH
10, 11, 3ammopeiicTeyomue ¢ TpocoM 12, HATAHYTHM MEXAY
crovikamu I3 u 14 B6mwsm yrna 15 pumaromanbHOM Oanku 2.
Takasd TOPMO3HasA CHCTEMa NPENATCTBYET MOBOPOTY ILIaTdop-
MH Ha yroJ, mpepnmaiomuii 120°, 1 TeM caMBIM npexoTBpa-
maeT BO3MOJXHOCTh TPAaBMHPOBAHMA MBIHIL CIIOPTCMEHA.

C onHOH CTOPOHH CTAaIHOHAPDHOIO OCHOBAHMSA CMOHTHpO-
BaH BEPTHKAJBHEIA cTOAK I6 ¢ mapoii M30rayThIX pykostok 17
u 18. CpenHsAss vyacTh CTOAKA 3aKpelieHa C HAKJIOHOM B
CTOPOHY BEPTHKAJIBHOM ocH IwiaT¢dopMu. BepXHasa yacTh cTOA-
Ka MpeAcTamisieT coOoi uerHpexyronbuylo pamy 19, cua6-
JKEHHYI0O HaGOpOM OBaJIbHBIX TMepeKIaj}H.

YmnpaxHeHHe Ha TpeHaXepe HAuMHAEeTCA C TOro, 4Tro
CIIOPTCMEH YCHJINEM CBOEro Teja MepefaeT MMIY/JIbC Bpamie-
HUA 1aatdopme 4, BHBOAR €€ M3 HAYAJILHOrO TMOJOXEHHS
B mo6oM HanpasreHud. Crpeska 9 MOMOraeT CJACAMTh 3a MO-
BopoToM mnaTdopMul. IlpH HocTHXeHUM OPAMOro yria CrIopr-
CMEH OCTaHaBiIMBaeT ruratdopMy ¥ mpupaaer eff o6paTHO Ha-
IIPaBJICHHBIA MMIIYJIBC, IPOXOAKT HYJIEBYIO TOYKY M COBEpLIAET
NOBOPOT B APYTYIO CTOPOHY CHOBa Ha 90°,

VIHTEHCHMBHOCTD YIpaXHEHHs OIpeJeasieTCs CHJIOH compo-
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THBJICHHA Bpamamonieica wiaThOpMHE TOJKAOMEMY UMIYIbCY,
CKOpPOCTbIO BpalleHns 1iaTdOPMH H YHCIOM TNOBTOpPEHHH
LMKJIa.

YCTpOHCTBO 1A TPEHHPOBKM Mbiimy TydoBuma. Ilpu mo-
MOIIM YCTPONCTBa COBEPHIEHCTBYETCS CHJIa MBI BEepXHeEH
9acTd TYJOBHINA C AaKLUEHTOM Ha MEIIULI IJIEYEBOTO M0ACA,
rpyaHble Mblmsl ¥ GpiomHoit mpecc [232].

YcrpoiictBo (pHc. 107,a, 6,6) MMeeT YCTaHORJICHHYIO Ha
BEPTHKaNBbHHIX CTOMKax I peryJHpyeMyio HOJ YIVIOM ILTOMIAJ-
KY 2 ¢ 3aKpemleHHbIMH Hanpasjsiomumu 3, 4 mid nepeppu-
KEHHA KaTKOB J.

CnoprcMeH, pachmoJIOXHMBUINCh Ha TpeHaXepe, HAYHHAET
pa3BOJHTb B CTOPOHBI PyKH, Aep)Xach 3a KaTKH J, WIK Iepe-

Puc. 107
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MellaTh MX B IPOAOJBHOM OTHOCHTENBHO TeJa HAmlpaB/IeHHH
¢ OZHOBPEMEHHBIM OTXHMaHHMEeM. YCTaHaBIMBas WIOWIAAKy 2
moJ pa3jMYHLIM HAKJIOHOM K BEPTHKAJIbHBIM cTOHKaMm I, MOX-
HO HM3MEHATb BEJIMYMHY Harpy3ku Ha mbiumpl. Ilpu pacmoso-
KEHUH TJIOWaAKH 2 M KaTKoB J Kak Ha puc. 107,a cnoprcmen
pa3BMBaeT B OCHOBHOM CWIY TIpYAHBIX MBI, NOPH 3TOM
ONTHMAJILHBIM YroJI HAaKJOHAa Hampapiasiommx 4 CoCTaBiIsfeT
55°.

Kommieke ynpaXHeHMH CJICAyeT BHIIONHATH B MOPSAKE,
MOKa3aHHOM HAa PHUCYHKe. Be/MUMHY Harpy3kM peryjMpoBaTh
B 3aBUCHMMOCTH OT IOArOTORJIEHHOCTH CHOPTCMEHOB M 3ajay,
TIOCTAaBJICHHBIX Ha TPEHHPOBOYHOM YpoKe. OTABIX MeXAy yI-
paXHEHHAMH 2—4 MHH.

VYcTpolcTBO NS TPEeHUPOBKHM MBI TYJAOBHmA. Moxert
ObITh TaK)Xe HCIOJIb30BAHO B LIE/IAX Je4eOHOH I'MMHACTHKH,
HaIpUMep, AJIsl pa3BuUTHA mo3BoHouHuka [130].

VcrpoitictBo (puc. 108) wumeer croiiky I ¢ npuBogHOl
3aMkHyTOH pamoit 2. Ha omHON cTOpOHe paMbl yCTaHOBJIEHO
yOpyroe moBOPOTHOE KOJIbIO 3, a Ha MPOTHBOMOJIOXKHONM CTO-
pOHe — HIApHAPHO CMOHTHpPOBaHHaA miaTgopma 4 co crneLy-
anpbHBIMM OOTMHKaMM 5 i pa3MelleHHs HOT CIOPTCMEHA.
Tlnatdopma 4 ycTaHOBJIEHA Ha MOBOPOTHOM CTEpXKHe 6 ¢ BO3-
MOJXKHOCTBIO H3MEHEHMS DPacCTOSHHSA MEXAY HHM H YIPYrum
KOJBLUOM 3 MOCPEICTBOM KMHEMATHUYECKOH Iepemaud 4epes
pykoATKy 7. ¥Yron HakaoHa mnatdopMel 4 peryaupyercs
BpallleHueM pYKoATOK §, 9.

Ilepen TpeHHMpOBKOH ympyroe KOJbi0 3 HaXOZUTCHA B ONy-
LIEHHOM K MOJIy MOJOXEHHH AIA yAoOHOro BXoJa B Hero.
OTperyJiMpoBaB pacCTOSIHHEe MeXAy mnatrgopMmoii 4 U Kojab-
oM 3 M 3aKpenuB HOrM B GOTMHKAX S5, CIOPTCMEH BBIIOJHSET
BCEBO3MOJKHBIE IBHU)KEHHUA.

KOHCTpYKTHBHASL 0COGEHHOCTD YCTPOICTBA MO3BOJISET Bpa-
ATk BCIO paMy 2 MOCPEACTBOM MpPUBOAA.

Ha ycTpoiicTBe MOXKHO BHIIOJIHATDL pa3HOOOpa3HbIe yIpax-
HEHHA, BO3JEHCTBMA Ha mO0OBE IpYNNB MBIMI OPIONIHOrO
npecca, CIIMHBL,

BesMyMHY OTArONIEHHS MOJKHO PeryJIMpoBaTh ABYMS IyTs-
MH. Bo-mepBbIX, BBINMOJHAA YHOpPaKHEHHA C TaAHTEJAMH; BO-
BTOpBLIX, IIO-Pa3HOMY pa3Mellaf TeJO CHOPTCMEHA OTHOCH-
TEJIbHO LICHTPa TSAXKECTH M 3emun. Hanuume ympyroro kosbua
[O3BOJIIET BHINOJHATEL YNpaXHEHME B ObICTPOM TeMIe,
YTO IO3BOJIAET PpPEKOMEHIOBATh HAaHHOE YCTPOMCTBO A
JIM1, 3aHMMAIONINXCA PUTMHUYECKOH IrHMHACTHKOM.

s HEeROCTATOYHO TPEHMPOBAHHBIX JIIOAEH, OOJaZaIoIHX
HEpPa3BUTOM MYCKYJATYpOH TYJIOBHIIA, MMEIOTCA MPHUCIIOCO0-
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Puc. 108

JNieHUs1, oOservyaloumme YCAOBUs BBHIIOJHEHMS YUpaXHEHHH.
B mponiecce mpMMEHEHHs! YCTPOACTBA MPOHUCXOAUT TAaKXE U
COBEPIICHCTBOBaHME (PYHKIMM BecTHOY/IApPHOro anmapara
CIIOPTCMEHA.
YCTpOCTRO JXAA pa3BUTHA MbiI MEYEBOro nosca. Ilpen-
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Puc. 109

HAa3HA4YCHO [JUIS pAa3BUTHUA MHII] BepXHE#l YacTHM TYJOBH-
ma [167].

Yamuennas pama I TpeHaxepa (puc. 109) cocrour u3
JBYX TapaUleJIbHHIX HanpaBasioOmuX 2, KOHLIHK KOTOPHX CO-
eIHHEHH omopaMH 3. B HampaBAfiOmMMX pa3sMemeHn pydku 4.
Yrpyrue 3jeMEHTH 5 HaXOBATCHA MEXKAY PYYKaMM M IpensT-
CTBYIOT MX cBeleHHI0. C IPOTHBONOJOXHOK CTOPOHH pyuex
pacIoJIOXEHH BCIIOMOTaTebHHE YIPYIHE 3JIEMEHTHI, MpensT-
CTBYIOLIMEe pa3BefeHHI0 pydexk. IlocepenunHe paMH MeXAY
HaNpapIfIOMMMH 3aKpelUieHa MOAYmKa 6 AjiA ONopH I'PYABIO.

W3 MCXORHOTO IOJIOXKEHHA <«yIOp JIeXKa» CIOPTCMEH BH-
NOJHAET CrHbaHMe DYK C OAHOBPDEMEHHHIM pa3BECHMEM HX
B CTOPOHHI.

TIpYXUHHBIA TPEeHaXep s Pa3BUTHA MBI rpyaH. Ilpen-
Ha3HAYCH JAJI1 Pa3BHTHUA H YKPEIUICHWA IpyAHBX MEimn [220].
Hcnonb3oBaTe €ro MOryT CHOPTCMEHH B Pa3jMYHHIX BHAAX
cnopra.

Cocrour ycrpoiicteo (puc. 110,a) u3 HaKJIOHHOrO OCHO-
BauuAa I, B BepXHeH 4YacTH KOTOPOrO CMOHTHPOBAaHH IOBO-
POTHHIE HArpy3O4YHHe 3jieMeHTH 2 jiua pykK. Kaxawii ane-
MEHT COEIUHAETCS C OCHOBaHHMEM JBYMs MPYXWHAMMH Iap-
aupamu 3. YCTpOMCTBO KOMNAKTHO, HE TpebyeT MHOro Mecra.

CooprcMeH, Jsexa cnuHOM Ha ocHoBammu (puc. 110,6),
Pa3BOAMT PYKHM B CTOPOHH, IPEOAOJIEBaA YCWIMA HPYXKHHADMX
IMapHUPOB, H NOJ ACHCTBUEM pACTSAHYTHIX HPYXHH BO3Bpa-
IMaeT Harpy30YHhIE 3JIEMEHTH B MCXOZHOE mosoxenue. Kpome
TOr0, KOHCTPYKIMA TPeHaXepa HO3BOJISAET BHIIOJHATDL ABHIKE-
HHMA U B IJIOCKOCTH OCHOBaHHMSA. BesmunHa Harpys3km 3ajaercs
LNMTENBHOCTBI0O PabOTH, a TaKXe YacTOTOM H aMIUIATYZOH
BHIIOJTHEHU S YIIPaXKHEHUA,

YcTpoiCTBO INA TPEHMPOBKH Mbiumy Tyjaosmma, Ilpegnas-
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HA4YeHO JUIA DPa3BMTHA CWIBL MBI, yYacTBYIOLIMX B IIOBO-
POTHHIX ABMXKEHMAX TyaoBuima [289].

VYerpoiicteo (puc. 111) ummeer sakperurenHyio na Ganke 1
paMy 2, Ha HHJ)KHEM KOHIle KOTOPOH MMeeTcs NepexyiaguHa 3,
a Ha BepxHeM — Buika 4. Ha Gamxe | CMOHTHpPOBaHH FUJA-
PaBIMYECKUE HATPY3OUHHIE JIEMEHTH J, 6, MIapHUPHO Coexu-~
HEHHBHIE ¢ OAHOM M3 3aKMMHHIX Omop 7, CBA3AHHON uepes
peryJMpoOBOUYHBIE CTEPXHH 8, 9 ¢ pApyrol 3aXMMHOH omo-
poit (10). Ha pery/MpOBOYHBIX CTEPXHAX 8, 9 YCTaHOBIEHH
npyxunbl 11, a Ha BHYTPEHHHX IUIOCKOCTAX 3a’KMMHBIX OIOD
7, 10 3akperureHbl NEHOIIAaCTOBbIE NMPOKJIAaZKH 2.

B MCXOZHOM MOJIOXKEHHH CIHOPTCMEH pa3MeIiaeT IPYAHYIO
KIETKY MEeXAY 3a)XMMHHMH onopamu 7, 10, 3axBaThiBaeT py-
KaMu nepexjaguay 3 ¥, ynupasicb B Hee HOTaMH, HaYMHAET
BHIMIOJIHATL TOBOPOTHI TYJIOBMINIA B JIEBYIO M IPAByI0 CTOPOHY.
py 5TOM MTOK OAHOrO U3 rUAPABIMYECKHX IIJIEMEHTOB J
BHITATMBaeTCA, a MTOK zpyroro (6) cXMMaeTcs, 4TO CO3JaeT
HAarpy3Ky Ha MBILIIB! TYJIOBHIIA.

YCTpOMCTBO A1 TPEHMPOBKH MBI TYJIOBHINA, [IpegHasna-
YeHO I pa3BUTHMA CMJIBI Mbimil Beero tysnosmiia (M. Paiic).

VerpolictBo (puc. 112) uMeeT CMOHTHPOBAHHBM HA IUIAT-
¢dopme 1 ¥ maposoit onope B Koprnyce 2 mecT 3 cO CKONb3fA-
el noBepxHOCTbIO. IlleCT BHIIONHEH M3 PEryaMpYEMBIX TPY6-
YaThX CeKuMi 4.

CrnopTcMeH 3axBaThIBaeT HIECT M TAHET €ro BBEPX HIM
BHM3 C MaKCHMAaJbHBIM ycwiaueMm. HeoGxoauMo cieauTh, 4TO-
6bl mecT HAXOAWICA BOAM3M TYJOBMINA M yCUiMe ObUIO Ha-
NpaBaeHO CTPOTO IO OCH miecTa. PyKM He HOJUKHBI CKOJIL3UTH

Puc. 110
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Puc. 111

Mo MOBEPXHOCTH WIecCTa. JTO CIO-
cOBCTBYET Pa3BUTHIO CHJIB MBIIIIL,
0coB6eHHO KHCTH, MpeAmIeYbs M
wreyva,

CrieuMaiM3upoBaHHbIi TpeHa-
Xep AnsA Mbiul Tyjgopuima. IMpexn-
Ha3HaYeH i TPEHHPOBKHM MBIIIIL,
YOPaBIAAOIMX BPALIEHHEM TYJ0-
puma [126].

VYerpoiictBo (puc. 113) umeer Pue. 112
pamy I, M3rOTOBJICHHYIO M3 CTaJb-

HHX Tpy6. Ha paMe yCTaHOBJIEHB NPHCIOCOGNEHMA A 3a-
KpeIUICeHHs] HH)KHEN M BepXHe#l YacTH TYJIOBHINA.

IpucnocobieHne AAA 3aKpeIUieHUs HUXKHEH 4acTH TyJIO-
BHILIA BKJAIOYAET CHAECHBE 2, PACIIOJIOKEHHOE HA CTOMKE J, KO-
TOpas, B CBOIO Ouepesib, YCTAHORIEHA HAa YacCTH OCHOBaHHUA 6
paMbl 1. CHieHbe HMeeT LEHTPAJBHYIO YacThb A MOAAEPKKH
Ta3a CHOPTCMEHA H Mapy IPOTHBOIIOJOXHO HAIPaBJICHHHX
BBICTYIIOB, KOTOpDHE BMECTE C MOAYIICUKAMH ANs Oemep hHK-
CHPYIOT NOJIOKEHHE HHM)XXHEH 4YacTH TYJOBHMILA CIOPTCMEHA.

Ipucnocobienne A 3aKpensicHHs BEpXHEH 4YacTH TYJIO-
BHIIA TIOAAEP)XHMBAETCA YCTAHOBOYHBIM YCTPONMCTBOM, BKJIIO-
YAIOIMM CBHCAIOIIYI0 DYKOATKY 3, HMXXHAA YacTh KOTOpOM
uMeeT ynop 4 ans sokred MM pyk. PykosaTka 3 ycTaHom/IeHa
Ha KOHCOJIBHOH paMe 7 M Bpal[aeTCA BOKPYr OCH YKOpDOYEH-
HOTO Bana 8.

VkopoueHnbl#i Basn 8 mpexacramiader coboil yacTb ycraHO-
BOYHOTO 3JIEMEHTa 9 C YMEHBIIEHHBIM JAMAMETPOM, K KOTO-
pOMY MpPHKpPENJAAETCA PYKOATKAa J BXOAALIETO B KOPHYC
noAmWMNHUKa J0, 3aKpenyieHHOr0 Ha KOHCOJbHOM pame 7. Ilpu
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Puc. 113

TAKOM PpAachoJIOKEHMH MpHCHocobsieHue pjiA  3aKpeIUIeHHs
BEpXHEH YacTH TYJOBHIIA MOXKET BpPAIaTbCA BOKPYI ONpe-
Je/IeHHOM OcH B JIFOOOM HanpaB/IeHHH.

HOsa xynauka 11, 12, ycTaHORNIEHHBIE Ha YKOPOYCHHOM Ba-
Jy 8, CO3mAa0T CONPOTHBJICHHE YCHJMIO CIIOPTCMEHAa COBep-
IIUTh BPAINATENbHOE OBUKCHHE.

Yepes coemuHNTENbHYIO Lenb I3 M cHUcTEMy NpPOMEXY-
TOYHBIX 3Be3fouek I4, 15 xynauku B3aHMOAECHCTBYIOT C Be-
com 16, xOTOpHIA CO3AaeT rpaBATALMOHHYIO HArpy3ky.

Tlepen TpPeHMpPOBKOM CIOPTCMEH CafUTCA B YCTPOMCTBO,
onupaercs pykamu B ymop 4 M JAEpXMTCH 3a PYKOATKH 3,
3aKpeIUIAs BEPXHIO 4YacTb TyaosHmia. Ilocse storo oH co-
BEpIIAET BPAIUCHME BEPXHEH YacTH TYJOBMIIA M IUIEY OTHO-
CHTEJIbHO HUXHEH YacTHM TYAOBHILA M oOnactu Ta3za. Muime
OpH 3TOM HCHBITHBAIOT HArpy3Ky MO BCeH aMIUIMTYAE HBH-
XeHn#l, paboraf ¢ MaKCHMAJIbHOM HMHTEHCHBHOCTBIO.

YCTpoiCcTBO I TPEHHPOBKM KOCHIX Mbimm, IIpeanasHaue-
HO AN pa3BHTHS KOCHIX Mbimi XuBora [204].

Ycerpoitctso (puc. 114, a,6) cocrour u3 pamul I, B xietu 2
KOTOpOM BEpPTHKaNBHO mnepeMemalorcss rpy3nt 3. Ha pame I
pacmonoxeHa onopa 4 AnNA COMHH M 3aXBaTH J, 6 Ans pyx,
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nepeMenialMecs N0 HaNpaBIfomEM 7, 8 H 3akpersame-
cA B HEOGXOAMMOM IIOJIOXKEHMH NpH nomomn mrudTos 9, 10.
Ha pame I ycTraHOR/IIEHO TakXe cHzaeHbe Il ¢ OmOpHO#M IUIO-
maakoii 12 pra HOr, KOTOpHE HMEIOT BO3MOXHOCTb Bpa-
MAaTbcs BOKPYr BepTHKaabHOM ocH. Ilox miaomaaxoit 12 Ha
OCHOBaHMH I3 3aKpemnsieH MOABMKHBIA Mexanu3m (puc. 114, 6),
CBA3aHHLIA gepe3 6sok I4 ¢ 3aMKHYTHM NENHHM IPHBOJOM
15. Cngenve 11 nmeer noaymku 16 pna xosened, a pwiuar 17,
Pa3MEmICHHLHA HA IJIOMIAAKE, CAYXKMT IJIA YCTAHOBKM CHCHbS
B HYXHOE€ IOJIOJXEHHE OTHOCHTEJIbHO paMBL
CrioprcMeH caguTcsa Ha cuaensbe 11, onupaeTca ciuHOM Ha
onopy 4 M pa3memaer pyku Ha 3axsarax 5, 6. Koneus Ha-
XOAATCA IPH 3TOM MeXay moaymkamu I16. Bpamenwem Tazo-
6epeHHBIX CYCTaBOB BOKDYI BEPTHKAJbHOH OCH CIOPTCMEH
NpHBOJMT B ABMXKeHMe cupenbe 11 ¢ mnomaakoit 12, KoTophe
gepe3 LENHYIO nepepady I B3auMOmeHCTBYIOT ¢ rpy3amu 3,
YCTaHOBJICHHHMM B K1eTH 2. YToOm M36eXaTh TpaBM, peKko-
MEHAYeTCA HAYMHATH YHPaXHEHMA ¢ HeOOJbIIMMM BECaMU.
KomgecTBo mnoBropennit — 12—14 no 4—5 nopxomos. Or-
JIBIX MOJXXET HOCHTb IIaCCHBHBI XapaKkTep, B IOJOXEHHH CHIS,
paccnabHBIIKCD.
YCTpoiicTBO ISl TPEHMPOBKM MBI, ClMHBI. TIpegHasHaue-
HO Uil TPEHMPDOBKM MBbINIL HHXHed wgacTtH cumHm [192].
YcrpoiictBo (puc. 115) cocront u3 ocHoBauma I mu Bep-
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Puc. 115

THKAJAbHOM paMbl 2, BHYTPM KOTOPOH HAaXOAHMTCH CHJIOBOM
MEXAHM3M B BHAE IUIACTHHYATHIX Ipy30B 3, NOCAXKEHHbIX Ha
Hanpapasomwue cToiku 4. CuueHbe 5 3aKpelieHo Ha H30THY-
TOM YacTH ONOPHOrO 2jeMeHTa 6, pa3MeleHHOro Ha Io-
nepeuno#t pame 7 ocHoBanus I. IlepemHuit Topen omopHoro
ajemeHTa 6 cHab)KeH MOBOPOTHBLIM CTepXHeM 8 ¢ mapoi Ha-
OMBHBIX pPOJUKOB 9. POJMKHM 3aKpeIUIeHBl TaKHM O00pa3oM,
YTO OHH MOIYT COBEPLIATbL BpALIEHHE BOKDPYr CTEPXHA 8 H
CONpPMKAcaloTCs C NepefHEH INOBEPXHOCTbIO HOr TPEHHMPYIO-
LIErocs.
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Ha pame 3akpemseH poluar conporusieHHs 10, xoropwlit
gepes 3yOuaTylo Iepejauy cBsizaH ¢ HaGopoM rpysos 3.

YopaxHeHHe /1 TPEHMPOBKHM HHJ)KHEH YacTH CIIMHHM Ha-
YMHAETCA MPH H30THYTOM Bleped MMO3BOHOYHMKE, KOrga Ha-
6uBHOM posmK pbivara IO BXOAMT B KOHTAaKT CO CIIMHOM
CHIOPTCMEHAa Ha YPOBHe JonaToK. CIIOPTCMeH 3aTeM IepeMe-
IaeT BEPXHIOI0 4YacTb TeJia Ha3ad, OKasblBas [AB/IECHUE Ha
posuk 10. [snxenrue poiyara I0 OCyUIeCTBIAETCA MO AYyro-
oOpa3HOM TpaeKTOpDMH A0 TeX INOp, NOKa HE BHIIPAMHTCSH
NMO3BOHOYHHMK. KoJHuecTBO NOBTOpeHMi#t 3aBHCHT OT 3ajauy,
OOCTaBJICHHBIX Ha YpoOKe,

TPEeHHPOBOYHOE YCTPOHCTBO JUIS PAa3BHTHS MBI CIMHLI
u OplomHOro mpecca. B ynpaXHEHHsAX Ha pa3BATHE CHJIBI
MBI COMHBL M GprlomHOro mpecca HeoOxoauMo AOOGMBATHCH
JKEeCTKOM (pHKcaiMM HOr cnoprcMeHoB. CoseplnaTh MaxH CIH-
HOM BBEDX-BHH3 CO IITAHrOM Ha IUIEYax MOMOraeT clenuaibHOe
ycrpoiicteo [41].

B xoHcTpyknuu (puc. 116) onmopa I ¢ Markoit mpoxjaaaxoi
I pa3sMellieHHsl KOpITyca TPEeHHPYIOLIErocs YCTaHOBJEHAa Ha
CTaHHHE 2 M COeJHMHEHa C nepeKiIagMHON 3, 3aKpeIUieHHOMH
B CTCHE CNIOPTMBHOIO 3aka. YHopsl 4 J1% HOI PacHoJIOXKEeHH
Ha OJHOM YpOBHe c onopod I Ha MOABM)XHOM OTHOCHTEJILHO
nepexjaaguHu 3 KpoRmITeiHe J.

Jlexa mepegHeit MOBEPXHOCTBIO Gemep Ha ONOPHOM ILIO-
IIajKe, CHOPTCMEH BHINOJHAET YINpaXHEHHA IS DPa3BHTHA
CMNBI MbINI CHMHBL [l TPEHMPOBKM MBI OpPIOMIHOro
mpecca OH CagUTCHA JIMLOM K YHOpaM Ui HOT M BHIIOJHSAET
aHaJIOTMYHbIE JABHIKEHHA.

Puc. 116
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TpeHUPOBOYHOE yCTpoOii-
CTBO JJIA yNpaykKHEeHHH C MOBO-
poroMm Ttynosuina. IIpegnasHa-
YeHO JUIA DasBUTHA NEPENHHX
MBIIII{ JXMBOTA, BHEMHWUX M
BHYTPEHHHX KOCHBIX MBI, a
TakXe 3afHUX TMapacnuHalb-
HHX MBIOI], KOTOPHE BXOLAT
B TIDYNNy MNO3BOHOYHOH BHI-
npamasomeii Muommer [273].

YcrpoiictBo  (puc.  117)
mMmeer ase pykoarku (I, 2),
UMeloIme dopmy KpIOKa.
CriopTcMeH MOXET CTOATb WIH
CHOETh MEXIAY PpPYKOATKaMM,
MOMECTHB B HUX IUIEUM M PYKH.
IlognemMHoe koJeco 3, Bpa-

Puc. 117 [Hampmeecs IO BEPTHKAJIbHOM
OCH, PACNOJIOXKEHO HaJ, roJio-
BOH CHOPTCMEHa M MMeeT peryJupyeMble rpysn 4, mpHcoeau-
HAIOIHECA K HEMY TpocaMM J B AMAMETPAaJbHO NPOTHBOIO-
JIOXHHX Touxax. Pyxoarku I, 2 cMOHTMPOBaHH Ha TOPH3OH-
TambHOM KPEeCcTOBHHE 6, 4TO OGecreuynBaeT MX OJHOBPEMEHHOE
JBHIKEHHE, @ KPECTOBMHA NpHKPEIUIEHAa K BEPTHKAaJbHOH OCH
BpaleHHsl KOJIECA TaKMM 06pa3oM, YTOGH CHOPTCMEH MOr
CcOBEpIIATh BpaliaTebHBIE JBHXKECHHMSA, CHIa KOTODHX HaIpas-
JIeHa NPOTHB DYKOSTOK H conpoTuBiIeHHs rpy3os. Koxeco
3 BpamaeTca TakuMm o6Gpa3oM, uTo 062 Tpoca HaMaTHBAIOTCA
Ha GapabaH M IMOJAHHMAIOT IPOTHBOCTOSIIME IPY3HL.

VCcTpoicTBO ANA TPeHMPOBKH Mbimm, crmubl, IlpepHasHage-
HO JJIS PasBHUTHMA CHJIBI MBIMI TyJoBMImA ¥ Hor [171].

YcrpoiictBo (puc. 118) BHINOJHEHO B BHAE KapkKaca, K
BepXHEN YacTH KOTOPOro MPHKpEIIEHa MOCPEACTBOM BTYJIOK I
InacTMHa 2, MOKpPHTAafA MATrKoi obmskoi. Pyuku 3 mapHMpHO
3aKpelUIeHH Ha CTOMKaxX 4 M MOABMXXHO COEAMHEHH CO CTOH-
KaMd 5. B HMXHe#l gacTH ycTpoiicTBa Ha ocM 6 yCcTaHORBJIEHa
nepanb 7. Bpmosp sapHero Kkpas mnejaam 7 pacmosaraeTcs
MHOXECTBO MeTesb 8, 32 KOTOpHE HEIUIRIOTCA KpPIoukH 9 yn-
pyrux snementoB I0. Kaxpwifi ynpyruf /J€eMeHT Ha CBOEM
BEPXHEM KOHUe cHAGXeH meTyed, ¢ NOMOIBIO KOTOpOH OH
HemifgeTcs 3a cOOTBeTCTByIommit Kpiouok I/ Ha crepxue 12,
Harsaxeuue ynpyrux snemeHtoB I0 ocymecTsiasieTcsl Mocpes-
CTBOM IEpefiBMKeHNA cTepXHA /2 mo 3aaHMM croiikam J.

Bo BpeMs TPEHHMPOBKHM CIOPTCMEH CTAHOBHTCS HOTaMH Ha
neganb 7, COMHOM ONMHpaeTcss Ha IACTMHY 2, 38 pyKaMH
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Puc. 118

6epercA 3a pyukd 3. 3aTeM OHK JaBMT NATKAMHM HA NeAaus 7,
a COMHOM yYIMpaeTci B IUIaCTHHY 2, KaK II0Ka3aHoO Ha
puc. 118. TIlocne MakcHMaJbHOrO HaKJOHa MNEJAAM CIOPT-
CMEH HEPEHOCHT CBOH LIEHTP TSKECTH BIEpen, M Ienaib
BO3BpAILIAETCA Ha3aj, B IEePBOHAYAJIbHOE TOJIOJKEHHE.

VYCTpoicTBO RAA pa3BHTHA MBI, TNOSCHMYHOM 061acTh.
Ilpenna3HayeHo MJiA M30MPATESBHONO PAa3BATHS JWArOHAJIBHOM
MBIIINIB JKHBOT2 M KBaZpaTHOH NO3BOHOYHONH MEIMILLI, BEI-
NOJHAIIINX BaXHYI0 pDOJb B NMOAbEME HUJKHEH 4YacTH Teja
M3 HaKJOHHOro moJsioxeums [159].

Ycrpoiicteo (pmc. 119) copepXHT FOPH3OHTaILHO YCTa-
HOBJICHHYIO Hampasasiomyo / ¢ BepTHKaJbHOH CTOMKOH 2,
Ha KOTOPOH TejecKOmM4YeckH 3akpeivreH 070k 3 pmas ynopa
Hor. Ha HakjIoHHO#M cTolike 4 MapHMPHO CMOHTHPOBAHA ONO-~
pa 5 pna tena. Onopa 5 BKJIIOMAET MHOXECTBO IOBEPXHOCTEH,
KOTOpHIE MOXHO OOpamaTth BBEpX AIA HMOAAEPKKH Teja IpH
BBLIMTOJIHCHMH Pa3/IMYHHMX ynpaxxHeHu#. Paccrosnme Mexay
6710k0M 3 M OMOpPO¥ 5 MOXET PEeryJMpoBaThCs B 3aBHCHMOCTH
OT poOCTa CIIOPTCMEHa.

CnopTcMeH caguTcs Ha IUIOCKYI0 NOBEPXHOCTb BpaLalo-
IIerocs ONOPHOTO JJIEMEHTa J M BHIOJHAET INOALEM TYJIOBH-~
Ia U3 nojaoxenus jexa (puc. 119,6). Horn npu sTom ypep-
JXHUBAKOTCA Ha HAKJIOHHOHW HOBEPXHOCTH, YIHpPasCh B IOHKO-

127



JICHHBIA cTepXxeHb 7. [IAA Harpy3KM MBI CIIHHBI CIIOPTCMEH
JIOXKHTCA HAa XHWBOT M HAKJIOHAeTcA Buepes Ha 90°, ynupasce
OATKaMM B YIIOPHBIHA CTEp)XEHb, a 3aTE€M BHINOJHAET 0GpaTHOE
pasrubaTesnpHoe ABuxenue (puc. 119,6). [ia pa3sBHTHA AMa-
TFOHAJIbHOM MBIIUIB XHBOTA M KBaJPaTHOM MBIIIIBI MOACHHAIH
CIOpPTCMEH JIOXHTCcA Ha Gox (puc. 119,2), a 3areM MHoOro-
KpaTHO MOJHMMAET M OIYCKaeT TeJo.

Puc. 119

YCTpOiCTBO INA TPEHMPOBKU MbINNK crvubl, [IpegHasnauve-
HO AJA TPEHHPOBKHM MbIMI ciHHBI [256].

YcrpoiictBo (puc. 120) copepxur pasMellleHHBIE Ha pa-
Me I peryaMpyemyo mo BeicoTe miatdopMy 2 ¥ BEPTHKATIb-
HYI0O CTeHKY 3 /i CO3[aHUA OMNOpH CIHMHE CIIOPTCMEHa.
Inardopma 2 MOXeT mNepeMeliaTbCA IO HANpaBIAIOIWUM 4
pambnl I mocpeacTBoM TpocoGaouHoM cucremsl 5. Ha Bepru-
KaJbHOM cTeHKe J 3aKperuieHbl PYKOATKM 6 AjiA pyK, a Ha
miatdopMe 2 -— ropH3OHTa/NbHblE MepeKJaguHK 7, 8 pnA
OIopBl HOT CHOPTCMEHa.
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Pnc. 120

PasmecTuBoidch Ha mwratdopme 2, cnopTcMeH OCYIIECTB-
JfeT HEPEelBHXXECHME BEPTHKAJIBHOH CTEHKH 3, co3gaBas OpH
5TOM H306HMpaTeNbHYI0 HArpY3Ky Ha MBIIIILI CIIHHBL

YCTpOACTEO ANA TPEHMPOBKM MBINI, CHMHBI M OpIOMIHOrO
npecca. IlpeaHa3zHaueHO [UIsI TPEHAPOBKM MBIII[ CIHHHB M
OpIOmHOro npecca 3a CYET MPEOJOJECHHMA CHJBI CONPOTHBIE-
HHA IOABEHNIEHHHIX rpy3oB [178].

YcrpoiicrBo  (puc. 121) umeer cupenne I ¢ TBeppoil
MOAYIUKOM Ha M3OrHyTOH crMHKe 2. B BepxHel yacTH CIMHKH
Hapa/Ule/ibHO YCTaHOBJCHH OJIoKM 3, yepe3 KOTOpHIE HpPOXO-
MUT Tpoc 4, CBA3aHHHA ¢ HAabGOpOM Ipy30B 5, 3aKpeIUIEHHBIX
K OIapHApHO# omope 6. B KOMILIEKT yCTpo#cTBa BXOXHUT
TaKkXKe YNpsKka 7 I TUied, COegUHEHHasA ¢ TpocoMm 4, H pe-
MeHb 8 [ KpeIUIeHHA IMO0sCa CIOPTCMEHA.

Bo BpeMAa ncnonb30BaHMA YCTPONCTBA 3aHHMAIOMMIACS
NPHCTEr¥BaeTCd peMHeM 8 K CHAEHbIO, HAafieBaeT Ha IUICYM
YOpSXKY 7 M NPUCHOHAETCA K M30rHYTOH CHMHKe 2, pacTs-
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ruBas MBIME! XHBoTa. Hak/JIOHOM BepxXHEH wyacTH Teja BIE-
peA OH TNPUBOJUT B [ABHMIXKECHHEC CUCTEMY TIpy30B, OKa3blpas
u30MpaTesbHOEe BO3JEHCTBME HA MBINIBI JKUBOTA,
KoHcTpyKuMs yCTpPOMCTBA MNpEANoJaraetT BO3BPAlIEHHE
CIIOPTCMEHa B UCXOAHOE IosIoXKeHre. HagasbHoe ABHIXKEHHE M3
IPOTHYTOrO TIOJOXEHAUS TPH (DUKCHPYeMOM OegpeHHOM
CYyCTaBe TO3BOJIET BO3JEWCTBOBAaTh HA MIMHHEHIINE M IMPO-
yajiimme MBINNBI CIWHBI Ha BCeM MX INpOoTskeHHH. Hanmmuwme
mapHUPHON OmopH 6 NpeJoTBpAlNaeT PAacKauHBaHUE TIPY30B,
4TO MO3BOJAET MHOTOKPATHO NMOBTOPATH YIpaXKHeHHEe. B Tpe-
HHpPOBKE IOHBIX CHOPTCMEHOB TOCJE€ KaXJO0ro MOBTOPDEHHSA
PEKOMEeHAYeTCS JaBaTh Maysy A OTAplxa B Teuenue 5—10 c.

1

| 7
/ \“ \“' \ Puc. 121

VCTpOiCTBO AN TPEHUPOBKM MBI CITHHBL. Tlpepnasna-
UEHO IS Pa3BUTHs CHJIB MBI, Y4AaCTBYIOIIMX B CrHOaHHM
¥ pasruGanum Tys0BHmA. OHO MOXKeT OBITH HCIONB30BAaHO
KaK TPEHMPOBOYHOE CPEIACTBO IJIf obmedusnueckoi noaro-
TOBKHM CIOPTCMEHOB M B O3J0POBHTEJbHHIX ueaax [129].

YcrpoiiectBo (puc. 122) coCTOMT M3 3aKpEIVICHHOH Ha
pame I HakJAOHHOW IIATGOPMEL 2 I Pa3MEINCHUA TYJOBHINA
cnoprcMena. B 3apgHeit yacthm pambl I yCTaHOBJICH OrpaHM4H-
TeJab 3 MOJIOKEHMs HOT, a B mepegHed gacT Ha ocu 4 pac-
[I0JIOJKEHBl MMOBOPOTHBIE OrpaHMUMTEM 3, 6 NMONOXEHHs TeJa
M OZHOIUIEYMi pblar 7, MMEOmMii Ha CBOOGOZHOM KOHIE
CMEHHBIH rpy3 §.

CriopTcMeH, pa3MeCcTHBIIMCh Ha IL1aTdopMe 2, MOoNepeMeH-
HO TNOJHHMAET M OMYCKAeT TYJOBMILE, MOBOPAYMBasA MPH 3TOM
orpannyuTenb 6 ¥ ogHomueumit perar 7 ¢ rpy3om 8. Koucr-
PYKIMA yCTPOHCTBa IO3BOJAET CTPOro AO3HPOBATh HArpPY3KY
U obecneunmBaeT M36MpATENHHOCTH BO3AECHCTBHSA HA MBIHIIHE
CIIMHBI.
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Puc. 122

KoneGarenbHoe yCTPOKCTBO AJA TPEHHPOBKM MBILIN, BEpX-
HEro Inje4eBoro mnosica M crmubl. Ipegnasnaueno mna pas-
BATHSA MBI, NMPHHMMAIOIMX Y4YacTHEe B CHHXPOHHBIX [BH-
JKEHUSAX PYK, IUIEYEBOrO mosica M Tyaosmima [261].

YcrpoiictBo (puc. 123) cOCTOMT U3 HENOABHIKHOTO OCHO-
panna I, mopopoTHOH 1wiaTdopMbt 2 M mepexdaMHB 3, Ha
CBOGOAHBIX KOHLUAX KOTOPOH YCTAHOB/JEHB BEPTHKAJIbHBIE
CTOMKH 4, COeIMHEHHBIE Yepe3 MmAapHUpP 5 ¢ OCHOBaHHEM 1.
INepexnaguHa 3 KHMHEMaTHYeCKH CBS3aHA IEPEIATOUHBIM
MexaHu3MoM 6 c moBopoTHOM miatgopmoit 2. YcrpoicTBo
KOMIIAKTHO M MPOCTO B SKCIUIyaTalMH, MOXET YCTaHaBJIM-
BaTbCA B CIOPTMBHOM 3ajie M Ha OTKPHITHX IUIOIIAAKAX.

CnoprcMmeH, pa3MecTHB-
mUCh Ha matdopme 2, BH-
TIOJIHSIET ABMJKEHUA PYKaMH,
nepeMelnas BepXHHE KOHIIbI
BEPTHKAJIBHBIX CcTOeK 4 B
NPOTHBOIOJIOXHBIE  CTOpPO-
Hbl. OTHOBPEMEHHO C 3THM
nosopoTHasa Iuiatgopma 2
coBepmiaeT  KoJiebaTeabHOe
JABHKEHHE BOKpPYT CBOei Bep-
THKaJbHOM ocH. Bemamuuny
Harpy3kd MOJXHO YBe/JIHYH-
BaTb 33 CUET PaCIIOJIOKEHHA
Ha TYJIOBHIE IONOJHHTEIb- Puc. 123
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HOTO OTATOINEHHS, 3aKPEILJIEHHOTO B CIENUANBHOM MOsCe WIH
XKWere.

VerpoiicTBo JUIS TPEeHMPOBKHM MBIIIN, JXHBOTa W TpyIHOM
KAeTKH. IlpeasHasHayeHO A TPEHMPOBKM MBIMIL JXHBOTA H
rPYZHO# XJIETKH NIPH COTHYTOM rnonoxxenun Gegpa [240].

VerpoiicrBo (puc. 124,a,6) COCTOMT M3 YCTAaHOBJEHHOMH
Ha crepxue I mocpeacTBoM cBOGOAHO Pa3MeIMEeHHOM BTYNKH 2
u3oruytoit pykosarkm 3. Ha omHom koHue crepxusa I ycra-
HOBJIeHa (pukcHpyoman ckoba 4. Mexay ckoboit 4 u pykosr-
Koii 3 paaMelnena Harpy3ounas mpyxuHa 5. Ha gpyrom xonue
crepXHsA I yCTaHOBIEHO HM3MEPHTENBHOE NpHCIOcobnenue 6,
BKJIIOYAIOIEe INKaJNy, ¥ 3BYKOBOM CHTHAJI H 3aTBOp.

CropTcMeH, JieXXa Ha CIHMHE, COTHYB HOIH, pasMeuiaeT
yCTpOHCTBO Tak, 4To6bl IUIOCKOCTH CKOOBI 4 compHMKacaiack
¢ Horoit (puc. 124,6). 3areM OH pyKaMHM HaXXMMaeT Ha
pyxkoaTtky 3. IHocnepusas cXuMaeT NPYXHHY 5, ¥ IPH JOCTH-

0

Puc. 124
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JKEHMHM OHpPENE/IEHHOrO CXATHA CpabaThiBaeT 3BYKOBOIl CHr-
HaJM3aTOpP, UTO TOBOPUT O pa3BUTHHM CIOPTCMEHOM HEoOxo-
AMMOTO yCHIMSA.

Hanuune o6paTHOM CBs3M MO3BOJIAET CTPOro AO3UPOBATH
Harpy3Ky ¥ KOHTPOJMPOBATb €€ BHINOJIHEHHE.

B TpeHUpOBKe cieAyeT NPHUAEPKHMBATbCA NPHHIMIA [OCTE-
NEHHOrO YBeJWYEHNS HATPY3KH, BBIIOJHAA YNpPaXHEHUE HA
KaXJOM JeJeHMH mIKajabl ycrpoiictBa 5—7 pa3. Kaxaymo
HEAEIO 3aHATHH MCXOJHOE MOJIOXEHHE YBEJUYHBACTCA Ha Of-
HO JieJICHWe INKaJIHL.

VCTpoiicTBO A YKperUieHMsi MBI, OpIOHOro mnpecca.
IpenHasHayeHO MJIS TPEHHPOBKM TMMHACTOB, a TaKXe TeX,
KTO 3aHMMAEeTCsi PUTMHUUYECKOH rMMHAcTMKoM [212].

Ycrpoitcteo (puc. 125,a,6) uMeeT NoJbIi pa3beMHBIA
map I ¢ BXOAHHM 2 M BHIXOAHHIM 3 OTBEPCTUSIMHM JUISi HOT
cioprcMeHa. [Io kpasM OTBEpCTHH YCTaHOBJIEHBI KOJIBLICBHIE
HanpasasAwwmue 4, B KOTOPBHIX pa3MeIleHH PpOJHKH J, CO-
[IPUKACAIOIMecs C BHEMHEH MOBEPXHOCTHIO LMIMHAPHYECKOTO
Kopmyca 6.

Pa3MmecTHB HOTM Tak, KaK IOKa3aHO Ha puc. 125, a, cnopt-
CMeH HAUMHAET BHIMOJHATH BPAIATeJIbHBIE ABH)KEHHUSI HOTaMH,
nepememasi kopnyc I B HanpaBJleHHMAX, YKa3aHHBIX CTpes-
KaMH,

VeTpoiicTBO peKOMEHAYeTCA NPUMEHATh B 3aHATHAX pHT-
MHYECKO# rumMHAcTHKONH., OHO CHOCOGCTBYET JIErKOCTH, ILIaB-
HOCTH apuxeHuil. BospeiicTByss Ha cnenucdmndyeckne MbIIIIBI
HOT, SITOAMI[ M TYJOBHMINA, YIpaXHCHHE Ha 3TOM TpeHaxepe
TIOMOTAaeT COBEPHICHCTBOBATH durypy. OcobeHHO peKOMEeHAY-
€TCs XEHIIMHAM [ocje POJOB.

YcTpoficTBO AnA TPEHMPOBKH AFOAWYHBIX MbIi. Ilpen-
HAa3HAYEHO /19 YKPEIUVICHHS ATOANYHHX MBIII, COBEPIUIEHCT-
BOBaHMA WX (OPMBI M YMEHBHOICHHUS JKUPOBOM MPOCIOWKH
[288].

VYerpoiicTeo (puc. 126) coctouT M3 ManorabapuTHOro oc-
HOBaHHMA I, yCTaHABAMBAaeMOro Ha OMopHOH moBepxHocTH. OT
obmeit BepmMHB 2 yCTPONCTBAa MOJ YIJIOM DAacCXORATCHA [ABE
onopunie BeTBH 3 M 4 ¢ OOMHAKOBBIMM MO (GOpPME BEPXHHMH
croponamu. Kaxpasa BetBb coctomt M3 cexuuii A, B, C, D
¢ KpHBOJMHEHHON moBepxHOCTbIO. HakjoHHbIE CEKLMM BeTBeH,
TMPUMBIKAIOIIKE K HauboJiee HU3KOH ceKUMM B, mpeaHasHaye-
Hbl AJIf TPEHHMPOBKH M YKpEILUIEHHs SITOAMI] B IOJOXEHHH
nexa. Kaxpgas CTOpOHa AroAMi] TPEHHUPYETCS IOIEPEMEHHO.
IIpOTHBONOMIOXHAA HOra HpPH 3TOM crubaeTcss B KOJEHHOM
CyCTaBe, ypaBHOBENINBasi OCTaJIbHYIO 4acTb TEJa.

OfxHa N3 BBICOKHX CEKUUA KaXxJOH BETBH CJIYXHT Kpe-
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Puc. 126

HeJKHBIM 3JIEMEHTOM [UIst yJep)XaHUA YCTpOHCTBa, Korga 3a-
HUMAIOIUHCA TpeHupyeTcs cuida. B 3ToM mosioxeHun HeobXo-
AMMO, 4TOOB HOIM HAXOAMJIMCh HAj TOJOM H ObUIH BHTSHYTHI
M CJlerkKa pa3gBHHYTbl. [INA COXpPaHEHMA PaBHOBECHSA CIOPT-
CMEH OTBOJTHMT PYKHM CJIErKa Ha3aJ M JIEp)XHMTCH 3a DYKOATKY J.
Bo BpeMs BHINOJHEHHMS YIpPaXHEHWS HOMM OCTAIOTCA HENo-
ABHXKHBIMM HMJIA MX MOXHO CJierka NHOJHHMMaTh, NIOMOTas CoO-
KpameHHI0 MbImI. KoHKpeTHble 30HBI BO3JEHCTBHA HM3IMEHA-
I0TCSA MEpEMEIeHHEM HHMXXHEH YacTH TYJIOBHINA M3 CTOPOHBI B
CTOPOHY, Ha3aj WIH BOepeA, C HANPSAXKEHAEM pPasJIAYHbIX
TPYII MBI,

YcrpolicTBo ¢ BpamalmyMMHcsa Iatdopmamu. Ilpennas-
HAYEHO JUIA TPEHHPOBKM MBI TyJoBuma [221].

YcrpoiictBo (puc. 127,a,6) upencrasiser cob6oit ocHOBa-
mne I, perymupyeMsle BepTHKaJbHBEIE CTOWKH 2 M MOBOPOTHbIE
mnardopmbl 3, 4 ANA pasMeleHMA HOr CIOPTCMEHa.

Cros Ha nopopoThHbix Miatdopmax 3, 4 U Jgepxach 3a
CTOMKY 2, CHOPTCMEH INPOHM3BOJUT BpalllaTEJbHbIE IBHIKCHUNA
Horamm (pmc. 127,6).
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Puc. 127 6

KoHcTpyKiMs ycTpoHCcTBa NO3BOJAET BPAlllaTh HOT'M B pas-
HBle CTOPOHH WJH B oxHy. C HOMOINBI0 MOZOGHHIX ympax-
HEHMH pa3BUBAaeTCA YCTOMUMBOCTD M BeCTHOYJNSpHBIA anma-
paT CInQpTCMEHa.

CTOoiiKa /IS BBITS)KEHHN MO3BOHOYHKMKA. YCTPOHCTBO
nmpegHa3HayeHo IS TPEHWPOBKHM MBINL, pPYK, @ TaKXe mId
BOCCTaHOBJIEHHsI TIOCJE€ TPaBM MO3BOHOUHMKA M BBIpaboTKH
xopomreit ocanku [142].

VYerpoiictBo (puc. 128) mpepcrasnsieT coboil ycTaHOBIIEH-
Hble Ha OCHOBaHMM I TeleCKONMYEeCKHME BEPTUKAJbHBHIE CTOM-
KM 2, 3, cOequHEHHBIE MEXJAY cOOOM B BEpxHell 4YacTH mepe-
xnaauHoi 4. Ha croiikax 2, 3 pasmelmieHa NOABMIKHAA MOJA-
NPy XKHEHHAs ONOpa J, CHaG)KEHHAs MPUBS3HBIMA PEMHAMH 6.
Ha ocuoBanuu ] mmeroTcs HOACTAaBKH 7, 8 Iid HOT.

CrnopTcMeH 3aKpemsfeT Nepeknagudy 4 Ha HeoO6XomuMoi
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BHICOTE M, BCTaB Ha TMNOACTaBKM 7, 8, YCTaHABJAMBaeT
oriopy J B NpPaBHJIBHOE IHOJOXKEHHE OTHOCHTENHHO CITMHHI.
3aTeM NpPUCTETHBAETCA K HEHl DEMHSAMH M BHIIIOJHAET yIpax-
HEHHs B TOJOXEHMHM BHCa Ha TepeKyiaguHe 4 WIH B NOJIOXe-
HHH yIOpa HOraMHM Ha OcHOBaHMe I. 3aHMMaThCA Ha TpEHaXe-
pe peKoMeHAyeTcs Mo 2—3 MHMH HECKOJBKO pa3 B HEAEIO.
Crubanne M ObicTpOoe pa3rMbaHHME HOT B KOJNEHAX Y/IyumiaeT
TPEeHNPOBOUHBLIA 3¢ EKT.

Puc. 128

YcTpoiicTBO ANA BBITSDKEHMA INO3BOHOYHHMKA. IlpegHasua-
YeHO /1A BHIIPAMJIEHHA TMO3BOHOYHHKA TOX JAeHCTBHEM cOOCT-
BEHHOTO Beca crioprcMeHa [262].

YcrpoiictBo (puc. 129) uMeeT yCTaHOBJIEHHBIE Ha OCHO-
BaHUM | moybie BepTHKANbHBIE CTOMKH 2, 3, B MOJOCTAX KO-
TOPHIX Ha pEryJMpYEMEBIX IO BHICOTE OmNopax 4 pa3MelleHb
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OpYXHHBI 5, 6 pasHoii ynpyroctu. Ha npyxunax J croitku 2
PacHooXeHH CBOOOAHEE KOMIN MEpeKaafuHbl 7, a Ha Opy-
XuHaxX 6 — nepeknaguna 8. Ilepexsaguuer 7, 8 cBA3aHBI
Mexay coboit nepexknaaunamu 9, 10 mocpepctTBoM BryJoK 11,
12. Ha nepexnaguuax 9, 10 mmerotrcs yupyrue HOAYIIEUKH
13, 14 pns pasmeluenns pyK COOPTCMEHA, a K CTOMKaM 3 mpu-
KpemieHs onopsl 15 pis HOr.

PasMmecTuBIONCh Ha nepeknaguuax 9, 10, cnoprcMen 3a-
BUCaeT Ha noayumeukax 13, I4 u co3gaer TakuM 0OOpasoM
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Harpy3ky Ha NO3BOHOYHHMK, 49TO CIOCOOCTBYeT <ro BHIIPAM-
JIEHHIO.

YCTPOMCTBO CHYXHT AJIs1 BOCCTAHOBJEHNA (DYHKUUH NO3-
BOHOYHHKA IIOCJIE€ TPaBM, a TaKXe IPUMEHMAETCA B KadecTBe
npoHIaKTHYECKOTO CPEJCTBa, OCOGEHHO mocne paboTH ¢
OKOJIONPEAETbHBIMM OTArOoIeHuAMU. Xoponmit 3¢ddekT Haer
pa3rpy3ka NO3BOHOYHHMKAa I[IOCJI€ BHIIPHITMBAHMI C BECOM H
6e3 mero.

YCTpOMCTBO 17151 PacTAXKCHUA NO3BOHOYHMKA. IlpeaunasHa-
YEeHO JANA PasBUTHA TUGKOCTH B crnermduyHBIX YCJIOBHAX
JABUraTeabHOW AesarenbHocTn [198].

Ycrpoiicreo (puc. 130) mpepcrapnaser co6oit KOHCTPYK-
IMI0O M3 NPAMOYTrOJIBHOro Kapkaca / ¢ ropM3OHTaJbHOH ma-
HeAplo 2, MOKPHITOH JierkuM MaTepuasoM. Ha GOKOBHIX
CTOPOHAaxX Kapkaca ] 3akpemneHH Hampasaswoigue 3, O KO-
TOpPBIM Ha BTyiAkax 4 mnepememaercsa papa Il-o6pa3Hbix
mraHr J, 6. BapaumkoBas rafika 7 3akpyumBaeTCs Ha KaXXAoH
BTy/7Ke 4 B 11000M MecTe, UTO MO3BOJSAET 3aKPENUTb MITAHTH
pansme win Giuxe ApYr K Apyry (B 3aBUCHMOCTH OT pocTa
cnoprcmena). Illtanra 6 wuMeeT MArkMe aMOpPTHU3IMPYIOHIHE
pOAMKH &, KOTOpDHE CKOJB3AT IO €€ IOBEPXHOCTH.

Puc. 130

CrnopTcMeH, OTPeryJMpoBaB MITAHTH IO CBOEMY POCTY, pac-
moJjiaraeT HOTM MO MITaHroi 6, 3aXBaThiBas PyKaMH HITaHry J.
Crapasch OZHOBPEMEHHO NMPUTAHYTH PYKaMM M HOraMH MITaH-
v, 3aHNMAIOIUICA PAaCTATHBAET CBOE TeJIO.
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2.4. TPEHAXKEPHBIE YCTPOHMCTBA AN CMNIOBOH M CKOPOCTHO-
CHNOBOH MOATOTOBKM

MaJioraGapuTHOe TPEeHHPOBOYHOE YCTpoiicTBo. IIpennasna-
YeHO ISl TPEHNPOBKHU CHJIOBBIX M CKOPOCTHO-CHJIOBBIX KayecTB
paszimuHeIX rpynn mbunn [275].

Ycrpoiicto (puc. 131) MMeeT 3akperUieHHbIE Ha MOABUX-
HOM cToiike I HaGopbl Ipy30B 2, YCTAHOBJIEHHBIE C BO3MOX-
HOCTBIO MX NOOYepeaHoro nepeMemenus. CtepkeHb 3 coemm-
HEH C TOBOPOTHON pamoil 4, Ha CBOGOMHOM KOHIE KOTOPOM
yCTaHOBJIEHa IMOBOpPOTHas ¢uKcupyemas BTyaka J. Ha ocm
KpeIUTeHus BTYJKM 5 3aKpeIUieHbl peryJmpyeMbie B BUOE MOAY-
meK omopel 6 pJjs IUied M OMOPHl /7 [JIi HOT CIIOPTCMEHA.
Bemmunna OTATOLICHHS BbIGMpaeTcH yCTaHOBKOHM masnbuma 8 B
OoTBEpCTHA TPYy30B 2 Ui B3aUMOJEHCTBUA C OXHMM M3 OT-
BepcTHil B cToiike 1.

B 3aBMCMMOCTH OT BHJAQ YNPa>KHCHMH, HANPUMEP <IIPH-
ceflaHNe» WIH «KHM HOTaMH», H HEOOXOAMMON HArpy3Ku pery-
JIMpyeMbie ONopel 6 MaM 7 YCTaHAaBIMBaOTCA B paGouee mo-
JoXeHre nyteM Uxcanyy pamel 4.

YeTposicTBO BJ1s1 001erieHHOro nogbeMa rpysa. IpegsasHa-
YeHO [/ CHJIOBOM MOATrOTOBKM MeTaTesled M IITaHIMCTOB
[237]. Ha TpeHaXxepe ¢ YCHEXOM MOIYT 3aHMMATBLCS CIIOPT-
CMEHBI APYFHX BHAOB CIOPTa CKOPOCTHO-CHJIOBOM M CHJIOBOH
HamnpapJIeHHOCTH.

Puc. 131
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VYcerpoiicTBo (puc.
132) umeet ocHosanue I,
mratpopmy 2, BepTH-
KaJbHYI0 CTOHKY 3 ¢ Ime-
pexJIaguHoON 4 M IIoIaa-
Ky J JAas pa3MelleHHA
npuBopa 6. IlpuBox Ku-
HEeMaTHYECKN COEAMHEH C
Henvlo 7, OAMH KOHeI|
KOTOpOH COeOWHEH CO
CTEp)XHEM 8, CBA3aHHBIM
CO LITAHrOH 9, a Ha apy-
roM — 3aKpelJieH  rpy3
10. Ha rpuce wranra 9
pacIojIoXKeHO 3BEHO yII-
pasnenua Il mnpusogoM
6.

PasMecTuBmIMCb  Ha
niatopMe 2, CHOPTCMEH
BBIMIOIHAET JIBUJXKEHHSA IO
nogbeMy IwTaHrd 9, a
MOCJICNHAS, HepeMeIasCh, Puc. 132
omyckaet rpy3 10. B He-
06X OAMMELl MOMEHT BKJIIOYAETCS MPUBOA, 6, CO3AAIOINMU yCH-
JUA [ O6JIETUEHHOTO MOAHATHS IUTaHrH 9.

Hcnonp3oBanue yCTPOHCTBA NPUAAET CIOPTCMEHY MCHXO-
JIOTHYECKYI0 YBEPEHHOCTb HpH paGoTe ¢ IpeneabHBIMM H
OKOJIOTIPEAEIPHBIMA BECaMH M CMOCOOCTBYET MaKCHMAJbHBIM
YCHIMAM HAa aKUEHTHPYeMBIX Y4acTKax pabGouell aMIiHTynsl
JBHIKECHHUH,

YCTpoiiCTBO i CWIOBBIX ynpakHeHwii. IIpeanasHayeHo
JJI8 CWJIOBBIX YIIPasKHEHHM JIOKAJbHOTO BO3AECHCTBHSA, OIM3KHUX
10 CTPYKTYpPE M XapaKTepy C COPEBHOBATEJbHBIMU JBHIKECHHS-
MH B pa3JIMYHBIX BUAax cnoprta [12].

¥Ycranoska (puc. 133) umeer ocHoBaHue I, omopy 2, pel-
yar 3, HNpMBOAHONH MeXaHU3M 4, HArpY3OUHBbIA 2/1€MeHT J,
naysxep 6, ruppoperyasrop 7, TpyGonposos 8, crepxenp 9,
wapuup 10.

B 3aBUCMMOCTH OT HeOOXOAMMOCTM HArpyxaTh T€ HJIH
MHbIE TpYNNBl MBI CIOPTCMEH MOJXET CTaHOBHUThCH, Ca-
OUTBCA UJIM JIOXHMTBCA Ha ocHoBaHue. IlocpeacTsoM pbryara 3
OH TMnepeMellaeT IPUBOAHONM MeXaHM3M 4, KOTOPBIH JBUraeT
IJIYHXXEep 6 Harpy3o4Horo asneMeHta JS. Pabouast XHUAKOCTD,
NpoXoAsA Mo TpybompoBojaM, momagaetr B HAPOPErYJATOp 7,
MO3BOJIAIOWIMIA IUIABHO ¥ B JI000M 00beMe MEHATb HArpy3Ky
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Puc. 133

Ha Ml [lepeMeliaomuiicas B ONOpe MeTa/UMYECKUH
CTEp)XEHb C NPHUKPEIVIEHHHIM K HEMY LIapHMpPOM obecreyn-
BaeT CBOOOAHOE INEpEABHXEHHE HATPY30YHOro 3JEMEHTa C
pHYaroM B TPeX IUVIOCKOCTAX H (HKCAUHMI0 HX B HYXHOM
TIOJIOJKEHHH.

VCTPOHCTBO MOXHO KCIOJNB30BaTh B OOYYEHMM IUIOBLIOB,
TaK KaK KOHCTPYKLHSI YCTPOWCTBA MO3BOJISET CO3JaBaThb YCH-
JIAS, afeKBATHblE YCWIHAM B BOAHOH cpepe.

B TpeHMpOBOYHBIX 3aHATHAX, HANpaBJEHHHIX Ha Pa3BUTHE
CHJIH MHMOL, B BHJAX CIOPTa, IA€ IUIABHOCTb MBUIKEHHH
COYETAETCA C BBHICOKMM pa3BUTHEM (PH3MUECKMX KAYECTB, Ha-
tipumep B (PHUIypHOM KaTaHUM, XYHOXECTBEHHOH rMMHACTHKE,
JAaHHBIA TpeHaXep Takxe OYAEeT NPHUHOCHTb HECOMHEHHYIO
HOJIB3Y.

YCTpOHCTBO IUIA TPEHMPOBKHM MbIM ¢ KOHTPACTHbIM BO3-
neiicreeM. IIpegHa3HAYE€HO JJ1A BHIMIOJHEHHS CKOPOCTHO-CH-
JIOBHIX YTIpaXXHEHHWH C IOCTOAHHOM HArpy3KoH B COYETAHMH
C yAapHHM BO30YXAECHMEM MBI HAa KOHEYHOM YYacTKe
paboueit ammnuTyAH ABMKeHuid [202].
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Ycrpoiicteo (puc. 134)
HMeeT YCTaHOBJECHHHH B
Kopnyce I gByIUieuwii pelyar
2, OogMH KOHel] KOTOpOro
HMeeT PYKOATKYy 3, a apy-
roifi — ckoc 4 AAR B3aUMO-
JICHCTBHA C OJHHM H3 BHI-
cTymoB S5 kynauka 6, pac-
[TOJIOJKEHHOTO HAa  BEpPTH-
KajpHOM crepxHe 7. Ha
cTepXeHb 7 MOCaXkeHa Ipy- Puc. 134
XKUHA 8, yAepxuBaeMas B
CXAaTOM COCTOAHHMH raikoi 9. Jpyro# Beictyn (I0) xynauka
3aKpeIUIeH TAK, YTO MOXET B3aMMOAEHCTBOBATD C ITOXBHIKHBIM
orpanuuuTteneM II xoma xymauka 6. B crenke xopmyca I pac-
MOJIOXKeH 37eMeHT I2 ans orpaHHYeHHMA ABHIKEHHMA pblyara 2.

IIpu HaXXaTM Ha PYKOATKY 3 ABYILIeuYwit pbluar 2 mosopa-
YHBAETCA, CBOHM CKOCOM 4 B3aMMOJIEHCTBYeT ¢ BHICTYNIOM S5
KyJauka 6 H CXKHMaeT NpyXuHHY 8, 3amaBag TeM CaMBIM
MBIIIIAM ITOCTOAHHYKO Harpysky.

B pesynbTare KonTakra BeicTyma I0 xynauka 6 ¢ OorpaHu-
yureneM 1] TPOUCXOAWT BpamleHHE KyJauKa 6 M OTKJIOHCHME
ero ot ckoca 4.

TakuM 00pa3oM pbiyar 2 BEIXOOHMT M3 3alEIUIEHHA C BHI-
CTYMOM J M NPOJOJUKAeT ABUTaThCA, HE BHI3WBAA JaJbHEH-
mero cxatus npyxuHs 8. IIpu B3ammopelcTBuM phwyara 2 ¢
3J1eMEHTOM I2 MPOMCXOINT yaap, 9HEPrus KOTOPOro mepenaeT-
CA Ha MBINIIH CIOPTCMEHA.

KOHTPacTHOCTD BO3AEHCTBUA PA3NHUUHBIX PEXHMMOB paboThi
obecnieunBaer BbiCOKHMii 3GeKT Pa3BUTHA CKOPOCTHO-CHIO-
BLIX KauecTB.

TpeHakepHOoe YCTPOHCTBO I pPasBHTHA CKOPOCTHO-CH-
JIOBBIX KavecTB. II03BoyseT BeCTH ONMEpaTHMBHLIA aBTOMATH-
YeCKHif KOHTPOJb 3a XOHOM OTPaGOTKH 3ajgaHHO TPEHUPO-
BOYHOH mporpamMmm [52].

Tpenaxep (puc. 135) cocrour u3 ocHoBamms I, Ha-
NpaBAAOMUX 2 CO CPEACTBOM HM3MEHEHHMS YIJla HakJOHa,
KapeTkH 3 1A pasMeElIeHHsA cHopTcMeHa, IiatdopMb 4
TEH30METPHYECKUX NATIYMKOB J, 3aKpeIUIeHHHIX Ha mwiatdop-
Me 4. DJIeKTpOHHasl cXeMa yCTPOMCTBA BKJIIOYaeT B ceba 6ok
dopMupoBaHMA TeKymmero BpeMeHM 6, 610K cpaBHemus 7,
610k mporpamm 8, 610KM 3ByKoBOH 9 M BU3yaybHOM 10
MHAMKAUuM, 610K omubox I1.

Ilepen HayanoOM TPEHUPOBKH B OJIOK MpOrpaMm 8 BBOASTCS
MOKA3aTe/ M BPEMEHHM CONMPHKOCHOBEHMA CIIOPTCMEHA C ONMOpOii

143



PTITTIIIITITITII7 TIII7777 7
Puc. 135 4

M YCTaHABJIMBAETCs HAKJIOH HANpPaBIAIOIUMX 2 B 3aBUCHMMOCTH
OT NOATOTORJIEHHOCTH CIOPTCMEHA M BHIpabOTKM UM Heobxo-
JMMEIX CKOPOCTHO-CWIOBBIX KauecTe. Ilnardopma 4 dukcu-
pyercs mop YIJoM, YAOOHBIM Ay OTTAJIKMBAHMS OT Hee.
CriopTcMeH pa3MellaeTcs B KapeTke J M HauMHAaeT OTTaJIKU-
BaTbcA OT mwiatdopmu 4. Kaperka 3 coeepmaer BO3BpaTHO-
MOCTYNATENbHBIE ABM)KEHMA 1O Hampasasiomum 2. IIpu KoH-
TakTe ¢ IaTdopMoil 4 TeH3OMETpHUeCKHe AATYMKM J BhbIpa-
6aTHIBAIOT CHIHAJ, COOTBETCTBYIONMIl MUIMTEJLHOCTH COIPH-
KOCHOBEHHUSA CHOpTCMeHa ¢ miatdopmoil 4 M mocTynamoumui
Ha Bxoj Osoka 6 ¢OpPMUPOBAHHSA TEKYILEro BPEMEHH, a C
€ro BHIXO[a — HA NEpBHil BXOf 610ka cpapHeHus 7, Ha BTO-
poii BXOJ KOTOPOrO INOCTYIAeT CHTHaj ¢ G10Ka mporpamm 8,
OTIpefieNAeMbll 3aaHHEIM BpemeneM. B Gnoke 7 curHamst
CPaBHMBAIOTCH, PA3HOCTHBIA CHTHAJX MOCTYHAeT HA BXOA Oioka
omu6okx 11, B KOTOPOM OH aHaJIU3HPYeETCH.

IIpt OTKIOHEHMH Pa3HOCTHOIO CHTHajJa B MEHBIIYIO WM
601pIIyI0 CTOPOHY Ha BHIXOAe Os0ka ommbok 11 nossisercs
CHIHaJI BBICOKOM WJIM HHM3KOM 4acTOTHl, KOTOPHH IOCTYIAeT
Ha BXxoAnl OJOKOB 3BYKOBOM 9 M BusyasbHOH 10 wHaM-
Kauuu.

BBOozx KOHTPOJIA 3a XOZOM TPESHHPOBOK MO3BOJIAET Olepa-
THBHO M3MEHATH CIIOPTCMEHAM PEeXKMM BBIIIOJHEHMs YIPa>kHe-
HUA B COOTBETCTBMM C 3aJaHHOH IIPOrpaMMOH M TEM CaMbIM
noBuimath 3¢ @PEKTHBHOCTD TPEHUPOBKH.

TpeHHPOBOYHOE YCTPOMCTBO C YyHapHoil Harpys3kon. Oc-
HOBAaHO Ha NPHHIMIE BTOPMYHBIX YJApOB M MOXET OBITb HC-
IOJb30BAHO NPH Pa3BHTHH CKOPOCTHO-CWIOBHIX KadecTB OT-
JeJbHBIX MBImeyHHX rpymn [3]. YcTpoicTBO mpeaHasHaueHO

144



JUIA JIETKOAT/IETOB, OHAKO MM MOTYT
MOJIb30BATbCA M CIOPTCMEHH JPYrHX
BHJOB CIIOpTA.

OCHOBHBIMH Je€TaJIAIMH YCTaHOB-
ku (puc. 136) saABaAIOTCA: CTaHHHA
1, pBe mnapannenbHbie HaNpaBAA- \
mue 2, 3, omopHas maomanka 4, \
aMOpTH3allMOHHBIE NPYXHHH J H 06, 3
NOANPY>KUHEHHBIL CTEpXEHb 7 ¢
YOPYTMM 3JIeMEHTOM 8 U CMEHHBIMH
rpy3aMn 9, NoBOPOTHHI phivar 10 615 T 45 2
¢ kxynaukamu 11, perynmpyemmii ) )
yoop 12, npyxuset 13 u 14, rpysn -L :

’ 0

Crof Ha BepxHeM OCHOBaHMH i~ ]l %
CTAHMHHB, CIOPTCMEH JBMXXE€HHMEM ]
HOTH CBEpXY BHH3 TOJIKAeT YIPYIHii ‘2
3JIEMEHT 8 M CMeIaeT CTEPXKEHb 7, Bua no A-A
IpEOAOieBast CONPOTHUBJIEHUE Py~ % 5 3
XuHB 14, TIp¥ B3aMMOAEHCTBUM HO- 1 } A\
IH C YIPYTHM 3JIEMEHTOM OCYILECT- s LEE
B/AETCA CEpHUA BTOPHYHHIX YIapoOB, 1+
4acTOTa KOTOPHIX PeryJaupyeTrcs rpy-
3amn 9. IIpn ganpHeimeM ABUKEHHM
HOTH KyJnauok 1], mepeMernaromuicsa
BMECTE CO CTEp)XHEM, B3aMMOJAEi-~
CTBYeT CO CBOGOAHBIM KOHLIOM HOBO-
poTHOro phbiyara I M NMOBOPaYMBAET €ro.

Ilon peiicTBUEM TOJYKOBOTO YCH/IMsI, HAIMPABJICHHOTO Ha3afg,
no ctpeske B, omopHas mwiomwaaka 4 cABMraeTcA MO HaIpas-
JISIOIMM, @ Ha HOTY CIIOPTCMEHA BO3JEHCTBYET OOMOJHHUTEJb-
HOE CONPOTHBJICHHE NPYXHUH J, IIPH 3TOM ONATH NPOUCXOJUT
cepus BTOPUYHBIX YAApOB, YacTOTa KOTOPHIX ONpEeAenAeTcA
rpysamu 15.

ITo OKOHYaHMM [BMXKEHHMA CIOPTCMEH CHHMAeT HOTY C
ynpyroro aneMmenra. CrepxeHb 7 3aHMMaeT NEPBOHAYAJIbLHOE
IOJIOJKEHHE, a ONOpHasA IUomWanka 4 mop AeHCTBHEM INpPYXHH
S5 mnepeMewaeTcs MO HANpaBAAIOMMM B 0OpaTHOe Hanpas-
JICHHE,

YCTpoicTBO U Pa3BUTHA MOIBMIXKHOCTH B CycTaBax. Y-
pakHeHHus, pa3sBHBAIOIHE IOABHKHOCTb B CyCcTaBaX, HEOOXO-
JHMBI JUIA CTHMYJIMDOBAHMA (PHUIHOJOTHUECKMX IPOLECCOB
¢$hOpMHPOBaHUA CBOMCTBA MBINI U CYXOXWmME (371aCTHYHOC-
TH, IPOYHOCTH U T. 1.).

Ha puc. 137 nokazaHo ycTpOHCTBO IJIsI pPa3sBHUTHUA NOA-
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Puc. 137

BHJXHOCTH B cyctaBax [39]. VcrpoiicTBo cocTouT M3 pamur 1,
YCTAHOBJEHHBIX HAa HEH ONOpHHIX ILUIOMAAOK 2 W 3 Ajs HOT.
Ha pame I cMoOHTHpOBaHbH BHOpaTOp 4 M BepTUKAJIbHBIH
IITOK J, TeJeCKONMMYECKH CBA3AaHHBIA C ONOPHOH IUIOmAjn-
Kol 2. [IBurartess 6 mepeMelIeHMs OIOPHOH IIomManku 3 W
BUOpaTop 4 DJEKTPHYECKH COEAMHEHHl C IyJBTOM YIpaBie-
Hus 7. BuGpatop 4 cojepXHuT 3daexTponsuratesb 8, Bax 9
KOTOpPOro CBfA3aH CO INTOKOM J uepe3 Kpusomun 10, umero-
MHH CPEACTBO M3MEHEHHA ero dKCHEHTPHCHTETa.

Ong yBenMYeHUS OrpaHHYEHHOH OT NMPHPOABI NMOJABHIKXHOC-
T B Ta300€ApEeHHHX CyCTaBaX A0 CTENeHHM, KOTOpad Mo3-
BO/sANA OBl TMMHACTY AOCTATOUHO YBEPEHHO BHIOJHATH Y-
pa’XHEHHE <«IITaraT», OH CTAHOBHUTCA OJHOH HOroH, BLINPAM-
JICHHOH B KOJIEHEe, Ha ONOPHYI0 IUIOMAAKY 3, a Hpyryro HOry
CTaBMT HATKOM Ha ONOPHYK IUIOmMAjAKy 2 Bruepeau cebs Ha
ypoBHe moscHMUEL. ITonp3ysch myabroM 7 YyOpaBlICHHMA, THM-
HACT MOAGHpAET YaCTOTY BUOpamuM IJOWIaaK# 2, AOBOAA ee
JI0 BEJMUMHBLI, GIN3KON K PE30HAHCHOM 4acToTe BHOpHpYeMOi
HOrd. 3aTeM ¢ IOMOINBIO YEpPBAYHOM mNepeflauyd OIOpHHIE
momaaky 2 M 3 YCTAaHAaBIMBAIOTCS HAa TakOM pPacCTOSHHHM
JApYT OT Apyra, IPH KOTOPOM PAacTAXeHHE MHIIL, OrpaHHdM-
BAIONMX pa3BellcHHE HOT, HAUMHAET BHI3bIBATH (OJIEBbIE OIIY-
mennsA. IIpn nossieHWn aHecTesupylomero 3¢ddexra, nosy-
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gaeMoro Gyarofiaps AeiCTBHIO BUOpALMH, YBEIMUMBAETCA pac-
CTOSIHME MEXJY ONOPHHIMHM IUIOLIaJKaMHM [0 BEJUYHHBI, NPH
KOTOpPO# B MBIliLl@X BHOBb MOABJASAETCA 00b.
Tak NMOoCTOAHHO B 4—06 3TanoB MbIIIIA PACTArMBAETCA Ha
MaKCHMMAaJIbHYIO JUIsi AAaHHOTO 3Tana TPEHUPOBKH BEJIHUYHMHY.
YcTpoiicTBO AJsl TPEHMPOBKH MBI, CITMHBI W Hor. Ilpen-
Ha3HauYeHo I BOCCTAaHOBJEHUA MoTepsaHHOM rubkoctu [181].
YcrpoiictBo (puc. 138) coCTOMT M3 MIApPHUPHO CMOHTH-
POBaHHbIX Ha HAKJOHHOM OCHOBaHMM | BEpTHKAJBHOM CTOM-
Ku 2 M AyrooOpasHoil Hampasasoome#d 3, coeAMHEHHOH CcoO
croiikoit 2. [lyrooGpa3Has Hampasaamomas 3 COCTOUT H3
cTepxXHEeH 4, CKpelUIeHHHX MeXAy co0oM mepexnaguHaMu 3
Jns pa3melneHns Hor. Hampasnsiomwas 3 moxer ObiTh ycTa-
HOBJI€Ha Ha Da3HbIX YPOBHAX OTHOCHUTEJbHO HAKJOHHOTO OC-
HoBaHus I mocpeacrtBoM ¢ukcaTopoB 6 (B 3aBHCHMOCTH OT
aHTPONOMETPHYECKHX JaHHBIX cnoptcMeHa). [lepexsagunbi §
pacmosioXeHsl Ha Pa3IMYHBIX PACCTOAHUAX ApYr OT Apyra,
DX 2TOM OHHM YMEHBINAIOTCA K MECTY COEAMHEHHS AyrooOpas-
HOM Hanmpapasaoiied 3 ¢ HaKJIOHHBIM OCHOBaHueM I,
CriopTCcMeH, pachnoJIOXHMBIIMCh Ha OCHOBaHMM I, MMHTH-
pyer xoaply HOoramMM INoO TepeKkJagdHaM 5, Harpyxas TeM
CaMbIM MBIIIIBI CIIMHB M HOr C OJHOBPEMEHHBIM pPa3BHTHEM
rM6KOCTH. YTNpaXHEHHE BLIIIOJIHAETCA C OOJBIINM DMOLMO-
HaJIbHBIM MOABEMOM, MOITOMY TPEHaXKEPHOE YCTPOHCTBO MOX-
HO PEKOMEHAOBATb A AeTeil ¢ JAOMKOJIBHOrO BO3pacTa.

Puc. 138
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OCHOBHEIE METOJMYECKHE IOJOXEHHS COOTBETCTBYIOT 06-
INENPUHATHM, NPUMEHSEMbIM NPH Da3BATHM THOKOCTH. YmI-
pa’XHeHHe BHINOJHAETCA CEpUHHO, C NMOCTCNEHHBIM YBEJIMYe-
HHMEM pa3Maxa MpOIIArMBaHMil GOJBIIOrO UMC/Ja MEpeKJagnH.
B xaxjaoW cepHH ynpaXHEHHE HENPEPHIBHO BHIIOJHAETCH
8—12 pas.

2.5. TPEHAXKEPHBIE YCTPORCTBA AANS PA3BMTMS KOOPHAMHALMM
ABMKEHMA

YCTpOCTBO IJIS  Pa3BUTHS KOODAMHAHMM  ABHIKCHHI
cnoprcMena. IlpepnasHayeHo 19 pa3BUTHSL KOOPAUHALIMU
IBUXEHHH cnopTcMeHa [221].

¥YcrpoiictBo (puc. 139,a,6) uMeeT YCTaHOBJIEHHYIO Ha
ckiaaHoi pame I omopy 2, M3OrHYTHI CcTepXeHb 3 W mepe-
JBUTaeMEIE TI0 CTEPKHIO CTYIEHBKH 4, 5 1A HOT CIOpPTCMEHA.
Ha pame ] 3akperuieHH PYKOATKH 6 ‘M IIApHUPHO CMOHTH-
poBaHa cKo0a 7 At OrpaHM4YEHUs ABUXEHHMA ONopH 2.

Pa3sMecTHBIIMCH CTYIIHAMM HOT Ha CTyHeHbKax 4, 5 U npu-
CJIOHUB CIIMHY K omope 2 (puc. 139,6), cmopTcMeH HauuHaer




3aHMMATD Da3JMYHbBIE MOJIOKEHUs B NMPOCTPAHCTBE, UTO BbIpa-
GaTbiBaeT y Hero IPOCTPAHCTBEHHYIO KOODAMHALMIO U Tpe-
HUpYeT BecTUOYJISApHHII anmapar.

PexomeHayeTcss OHLICTPO MU3MEHATH MOJIOXEHWE TeNa, He-
HaJIoNIo 3aePXUBAsACh B KaXJOM MOJIOXEHHH. Y CTPOHUCTBO
MOXeT OBITP MCHOJMB30BAHO B TPEHUPOBOYHOM MpoOHEcce Y
IOHBIX CHOPTCMEHOB Ha 5Tamax HAYaJIbHON IOATOTOBKH H
paHHEH crenMaNN3aldy B BUAAX CHOPTa, TAE€ paclpOoCTPaHEHBI
BpalllcHHs, 4 TaKXe€ B CIOPTMBHBIX UIPaX.

YCTPOMCTEO 1A TPEHUPOBKH MBIIIEYHON KOODAMHALM,
CrocoGeTByeT BHIpaGOTKE YMEHMsA TOYHO BOCIIPOM3BOAMTD
Tpebyemoe ycmime, 4TO CrocobeTByeT (hOPMHUPOBAHHIO TOYHOM
mblmieyHON koopauHaiuu (B. I'. Kucesnes).

VYerpoiicteo (puc. 140,a) mMeeT CMOHTHpPOBaHHBIX B KOp-
nyce I Ha Baxy 2 Gapaban 3 ¢ Tpocom 4, CBA3aHHYIO C BaJOM
CIMPAJIBHYIO IPY)XHMHY J§, mOHMXAOIUA peayKTop 6, Ha Bbl-
XOJHOM Bajy 7/ KOTOpOTO YCTaHOBJEH HMHAMKATOD BEJHYHMHBI
CJKaTHs IPYKUHBI, BKIIOYAIOIMNA napy KyJaukoB 8 OJUHaKOBO-
ro mpoduJIs, yCTAHOBAEHHBIX CBOOOJHO C BO3MOXXHOCTBIO CMe-
[eH!UsI OTHOCHTEJIbBHO ApYr zapyra u Bana. [as B3auMopei-
CTBUA C KYJIaUKaMH HMMmeeTcs pbluar 9 ¢ poaukom 10, ces-
3aHHBIH TTocpeacTBoM pene I1 renepatopa 12 3/eKTpUYecKHX
CUTHAJIOB 3BYKOBOH YacTOTHl ¢ CUrHagusatopom I3, Bhmo-
HEHHBIM B BUJE I'DOMKOTOBOPHTEJIA. Y CTPOMCTBO 3aKpPLITO KO-
xyxoM I4 c orsepctnem 15 pnsi mpoxopa Tpoca 4, UMEIOMIETO
pa3BeTBIEHUS C PeMHAMH [6 U1 KpeIUieHUs Ha HUXKHUX WM
BEPXHHUX KOHEYHOCTIX.

VceTpoiicTBO 3aKperisioT ¢ NoMoIlupld pemHst I7 Ha xa-
Koli-mbo omope (cToiike, MBEACKOH CTEeHKE, TMMHACTHYECKON
cKkaMeiike M T. [I.) WM Ha nosAcHuue croprcmena (puc. 140, 6),
a PeMHHM 3aKpeIUIfIOT Ha HM)KHHX WIM BEPXHUX KOHEYHOCTHAX
(B 3aBHCHMMOCTHM OT IOCTABJICHHOM 3ajaum). 3aTeM TpeHH-
PYIOLIMIACS TATOBHIMH YCHWJIMSMH cMaTbiBaeT Tpoc 4 ¢ Gapa-
6ana 3, 3akpyuMBas CHMPAJbHYIO NPYXHHY 5 N0 ONpeaeseH-
HOrO 3HayYeHHs /1A obecneueHWs TpeOyeMON CHJIBI IMPOTHEBO-
OeHCcTBHA, O Ye€M CIOPDTCMEH OIOBEmIaeTCA 3BYKOBHIM CHIHa-
JIOM, KOTODHIA mojaeTcsA B MOMEHT, Korga poauk 10 3amapaer
B BBIEMKY, OODa3oBAaHHYIO CHAapeHHBIMH Kynaukamu 8. Cme-
HIEHME KYJa4KOB OTHOCHTE/IBHO Bajia 7 B TY MJIM MHYIO CTODOHY
AaeT BO3MOJKHOCTb PEry/JIMpPOBATh BEJUUYUHY CIKATHA IPYKHHBL
S, T. e. U3MEHATH BEJUUYMHY HHAYLHUPYEMON CHIBI YNpyroi
medopmaruu.

VCTpoiCTBO MO3BONAET KOHTPOJIMPOBATH KAUECTBO BHIMOJI-
HAEMBIX YNPAaXKHEHAW M pacmMpACT AHANa30H TPEHHPYEMbBIX
MBI IyTeM KPEIUVICHUS €ro Ha Ppas3/IMuHbIX Omopax.
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Puc. 140

YcrpoiicTBO AN TpeHUpOBKH pasHoBecust. [Ipepnasnaueno
A yAYYIDEHHS PaBHOBECHSA, a TaKXKe AJIA Pa3BHTHS KOODIH-
Halii¥ JABMXKeHHH. PexkoMenayerca H aasA peabuiuTanmA
COOPTCMEHOB C TPaBMaMH TOJIEHOCTONIHOIO CYCTaBa, KOJICHA,
Genpa [175 1.

YcrpoiictBo (puc. 141) mMmeeT ocHoBande I, Bpamaomymo-
ca omopy 2 M 3aKpelUIEHHYI0 Ha omope wiatdopmy 3 aas
pasMemeHnsl cnoprcMeHa. Bpamaromasica onmopa 2 cBsi3aHa
gyepea myabT ynpasiewdas 4 ¢ anekTpopsuratenem 5. Ilox
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mwratdopmoit 3 umeercs
BRICTYII 6 [JIsi B3aUMOJel-
CTBUSA C OFHOILUIEYHM pbhbIya-
roM 7, COEAMHEHHBIM C OIIO-
poii 2. IIpyxuun 8 cBs3aHbi
¢ mIatgopMoit 3 U cosgaioT
JOTOJIHHTEJIBHYIO Harpy3Kky.

CnopTcmeH, pa3MeCcTHB-
muck Ha mwiatdopme 3 H
MoJB3yACh MYJBTOM YIpas-
NeHusA 4, U3MEHAET PeKHUM
paboTHl  3/IeKTPOABHTATE/NA
5, 4TO NPHBOAWAT K Pa3any- “\
HBIM HakJoHaM miatdop-
MBI 3.

YcTpoiicTBO MOXHO 3(-
¢exTHBHO HCHOSIB30BaTh B
TPeHMPOBKaX TOPHOJIBIXHHU-
KOB, 'MMHAcCTOB, aKpo0aToB,
MPBITYHOB B BOAY M Ap.

Iap-6anancup. ¥YcTpoii-
CTBO TIpEAHA3HAYEHO JJIs
pa3BUTHA BBIHOCJIMBOCTH
CIIOPTCMEHOB, CIEeiMaIN3N-
pyoiMxca B Ji00BX BHAax Puc. 141
cnopra [264].

Ycrpolicteo (puc. 142, a, 6) npeacrasaser coGoil 3akper-
JEHHBIA Ha [UIOCKOM OCHOBaHHM ] repMeTHuHbii map 2, Bbi-
OOJHEHHBI W3 rHOKOro MaTepuasa M YaCTHYHO HAaIoJJHEHHbIA
BO3JyXOM.

IIlap 2 wmeeT BEPXHIOK® MJIOCKYI YacTb J M pasjejieH
neperopoakoii 4 Ha pBe coobmaKmMecs NOOJOCTH — 5, 6.
Ileperopoaka 4 uMeeT BHICTYMAIOINYIO Haj IUIOCKOH YacThIO
pykositky 7. B ppyrom Bapuante mcrnoiHenus (puc. 142,6)
BHYTpM mapa 2 pa3MemicHB! NPYyXHHH 8, 9.

CnopTcMmeH, cTaB HOraMH Ha IUIOCKYI 4acTh mapa 2, Ha-
YMHAET BHINOJHATL NONEPEMEHHOE C)XXaTHe DNojocred 5, 0,
NpH 3TOM 32 CYET Nepexofa BO3AyXa U3 OAHOH MOJIOCTH B
APYIYIO WIH 33 CYeT ACHCTBUS NPYAKMH MBIUIH HOT MCIBITH-
BAaIOT HArpy3Ky.

YCcTpoHCTBO MOXKET CAYXKHTH M jJIsi TPEHHPOBKM PaBHO-
BeCHs, OCOOEHHO €CAM YNPa)XHEHUS BHIIOJHSIOTCH C 3aBA3aH-
HBEIMM [JIa33aMH.

Tpenaxep «Derymee Koneco». YcTpoilcTBO cmocoGCTByeT
COBEPIIEHCTBOBAHUIO KOOPAHHALAOHHNMX CHOCOOHOCTEH cnopT-
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Puc. 142

CMEHOB, NOBHINIAET JMOIMOHAJbHOCTb TPEHAPOBOYHKLIX 3aHMA-
THH B BOCCTaHasauBaeT paborocmocobrocts [191].

VYerpoiictBo (puc. 143) cocrouMt n3 BHemHero Koseca I,
Ha KOTOPOM YKpeIUIeHO BHyTpeHHee kojaeco 2. ITnardopma 3
MOABMXHO NpPHKpPEIUVIEHAa K Kojecy 2 ¢ BO3MOXKHOCTBIO Bpa-
mMeHNs BOKPYT BepTHKaJbHOM ocu. Ilimardpopma 3 mmeer BH-
ctyn 4, cayxamuii OKOHYaHMEM CTabWiM3aTopa, pacHoyio-
JKEHHOr0 Ha HAKJOHHOH ILTIOCKOCTH.

CnoprcMeHd JepXHTCA 3a NEPEeKJafiMHy J, 3aKpeIJIECHHYIO
KaHatamM 6, 7, 8§ BO BHyTpeHHeM Koyiblie 2 B TpaleLMeBHIHOH
cTpyKType. Takas cucreMa KpeIUIeHHsl pa3BHBaeT CHIy B AHna-
METPanbHO MPOTHUBOIOJIOKHBIX TOYKAX, TAK 4TO KOJBLO 2 MO-
JKeT NOBOpauynBaThca Oes Aedopmaimu.

Bo BpeMs TPEHHMPOBKH CHOPTCMEH YyAepKUBaeTCA BHYTPH
TpaneLdeBUAHONA CTPYKTYPH, B TO BpeMs KaK BHEHIHee KoJie-
co I peuKeTcs BHM3 IO HAKJIOHHOW IUIOCKOCTH.

VCTPOACTBO IR Pa3BUTHA KOOPAMHALUMM HBHXKEHMH,
IpepHasHaueHO AAA Pa3BHTHA KOODAMHAIMOHHBIX CIOCOO-
HOCTEH, a TakXe MOXET OBbITh MCHOJb30BAHO AJf IMOBbILIE-
HUA DMOILMOHAJIBHOCTH TPEHHMPOBOYHLIX 3aHATHH M BOCCTa-
HoBJIeHMA paborocrocooHocTn [188].

VYcrpoiictBo (puc. 144) nMeeT IUIMHAPHYECKYIO PYKOAT-
Ky I, cOegMHEHHYI0 ¢ NpHEMHBIM 0J0KOM 2 Yepe3 YAJIHHEH-
Helif Tmbkuit crepxens 3. Ilpuemubii 6710k 2 npepcrapasieT
coboit Ky6 M3 epeBa cO CTOPOHOHM 25 MM, ¢ LMIHHAPAYECKHM
yraybnenueM 4, KOTOpOe MpEeAHAa3HAueHO AiA pa3MeIleHHd,
HanpuMep, mapuka J.
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Puc. 144

I'ubkuit crepkenb 3 obecreunBaeT OTKIOHEHNE IIPHEMHOTO
6510Kka 2 Ha OYeHb GOMBUION Yroa B JIOOYI CTOPOHY OTHOCH-
TEJABHO PYKOATKH I. MarepHasoM 1A CTEPKHA MOXKET CIy-
JKHTb MEfHas MPOBOJIOKAa auaMeTpoM 1,5 Mm. Obmas pjnuHa
ycrporictea 1 M, Bec 30 r. ITyHkTupHBIe NMHMM Ha puc. 144
[IOKa3blBAIOT, KaK IPHEMHBIA 670K MOXKET OTKJIOHSATHCSH.

B TpeHMpPOBKE KeJIaTeJIbHO MCIIOJIb30BaTh ABa YCTPOMCTBA,
KOTOphle MOJKHO JAepXaTb B pasHHX pykax. CrnopTcMeH
MaHWIIYJMpyeT NMPHEMHNKOM 2, CTapafiCh MEPeJOXHUTb LIApPUK
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M3 OJHOro IpHUEeMHHKa B JApyroil. Mrpa or cnopTcMeHa Tpe-
Oyer Go/ibIIOM KOHUEHTPALMM BHAMAHMAA H JIOBKOCTH [BM-
JKEeHUH.

VcTpoilcTBO st pa3sBuTHs 4YyBCTBA papHOBecHs. Ilpen-
HAa3HAYEHO A ObIIe(H3NUeCKOH HOArOTOBKH CIOPTCMEHOB
[156].

Vcrpo#ictso (puc. 145, a, 6) cocTout w3 miatdopmu I,
OAIEPXMBAEMOil INAPHUPHOH ONOPO# 2 Ha MJIOCKOCTH OCHO-
panns 3. KoHcrpyxuus onopnl 2 mpeicrasiser coGoi mapy
PacHoNOXKEHHBIX HO OOKAaM TpPEeYrosbHHIX KPOHIUTEHHOB, HpH-
KpeIUIEHHHIX K HUMKHEHW MOBEPXHOCTH MIATHOPME | BHHTAMH
WM APYrMM crocoboM. UToBn obecneyuTh HAJEKHO COeaH-
HEHHE OCHOBaHMsi 3 ® omopel 2 M B TO XK€ BpeMs OCTAaBHUTb
cBOOOAY JBMXEHUS MEXJAY HUMH, BAOJb OCHOBAHUA IPOTHHYT
OnopHbIf cTepXeHb 4.

Puc. 145

CnopTtcMen, pa3sMeCcTUBILIHKCH Ha mnatdopme 1
(puc. 145,6), BoINOJAHSAET pa3aUYHbIC YHNPaKHEHUS C OJHO-
BpeMeHHBIM pAacKayMBaHMEM IL1AT(OPMbI, TPEHHUPYH MBIIILLI M
OJJHOBPEMEHHO pa3BHBasi YYBCTBO PAaBHOBECHS.

JAA TPEeHMPOBKH CIOPTCMEHOB BHICOKOH KBayHQHKaLUH
XapaKTEPHO BPEMEHHOE HMCKIOYEHHE 3PHUTEIbHOTO CaMOKOHT-
pOJifi: BHIIOJHEHWE VOPa’KHEHMsl C 3aKPbITHIMHM IJIa3aMH.

KavaTeapHo-BpaaTe ALHOE YCTPOMCTBO AAA Pa3BUTHUS KO-
OpAUHauMM IBHXeHWH. IlpepHasHadeno pia ¢opMupOBaHUSA
HABHIKOB BO BpamleHMM M kKayaHuu Tega [133].

Ycrpoiictso (prc. 146) MMeer 3akpyrieHHOM OpPMEI BN~
Ty 1 m ocuHoBaHMe 2, BRHINOJHEHHBIC M3 IUIACTHMKOBOTO MaTe-
puana, puamerpoM cootsercTBeHHO 600 u 400 mm. K BepxHel
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MOBEPXHOCTH ILTHTH [ TIpPHKpeIJieHa
napa py4yek 3, a K LEHTPY HHXHei
MOBEPXHOCTH — OChb 4 M 3KCIEHTPH-
4YeCKHM pacnoJIOKEHHEIE Ha pacCTOs-
HHMH ApYyTr OT Apyra ponuku 5. Kax-
AL POJIMK HAXOAUTCA B KOHTAKTE
C IJIaJIKOH NOBEPXHOCTBIO OCHOBAaHHUSA
2. B BuXHeH YaCTH OCHOBaHUA 2
3aKpeiieHa CTyIHHLA 6, B KOTOPYIO
BXOIHT OCh 4.

CnoprcMeH NpHHHMaeT ypoOHoe
MIOJMIOJKEHHE Ha BepXHeHd MOBEpPX-
gocty IIATH I M Gepercss pykamu
3a pydwknm 3. 3ateM OH Ha4MHaeT
pacKayMBaThCS, 3aCTARIAA BpallaTh-
cA ATy I WO OTHOIIEHMIO K OCHO-

Puc. 146

pauHo 2. 3a cueTt COCAUHEHHA KadaTCAbHbIX H BpalllaTCHAbHBIX
IBHKEHHH CIIOPTCMEH AOCTHraeT Goapmoi CKOPOCTH Kpyro-
Boro nepeasuxeHusA. IIpH 3roM OH 3aCTpaxoBaH OT ONPOKH-
JABIBAHWA TEM, YTO CTYMHWIIA 6 ¥ OocHOBaHMe 2 KOHOAaMH Ha-
XOHATCA B NOCTOAHHOM KOHTAKTE C OrlOpHOﬁ HTOBEPXHOCTHIO.

BanmancupoBouHoe ycTpo#cTeo. IIpeanazuadeno paasa co-
BEPHICHCTBOBAHUA HABBIKOB AHHAMHAYCCKOrO paBHOBCCHA M
KOODAHHALMM ABHKEHAH CHOPTCMEHOB IpH 0aJJaHCHPOBAHAHK

Ha NOABHXXHOH omope [281].

YcrpoitctBo (puc. 147) cocrouwr W3 miomankd I, B HEX-

Puc. 147
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HEeH 4acTH KOTOpO# 3akpeiute-
HBl jABe Hampapasiomme 2 H
mapa cTepxHeit 3, cBoGopHO
BpPAIAIOIMXCA B CBOMX Kpel-
nenusax 4. BHyTpu Hanpagnsio-
mux 2 pa3MeilaloTcsa KoJeca
S, TOBOPOTHO COEAMHEHHBIE C
BasoM 6. NuaMeTp konec co-
crasngetr 100 mm. C Banom 6
CBA3aHbl JB€ IPYXHHH 7,
yAepXHUBalOIUEe Kojeca J B
IIEHTPAJIbHON TOYKe ILIOIIAk-
ku I. YrtoGel orpaHWUMThb
BpalllaTeJIbHOE JBM)KEHUE ILIO-
Puc. 148 I KK BOKPYT KOJIEC, HA TOP-
AaX HUHJKHEH 4YacTH ILIoIIaj-

KM MOTYT ObITh YCTaHOBJIEHBI YIOPHL

CrnoprcMeH CTaHOBHTCA Ha IUIOINAZKY M pa3fiBUraeT HOTH
B CTOpPOHBL. JIOCTHrHYB paBHOBECHsA, OH HAYMHAeT JBHraTh
IUTOIIAAKY BIIEpEJ M Ha3aj B GOKOBOM HampasieHuH. I1pysku-
Hbl YBEJMYMBAIOT BPEeMs DearMpoBaHUs IUIOIAJKMA Ha JBUIKE-
HHA KOJIEC TIPM HpPUOIMIKEHHM K KOHI@M HAIPaBJAIOIIKX, a
TaK)Xe CHHXAIOT CTENeHb IepeMeIlleHUs IUIOMALAKY B MOle-
pevYHOM HampaBJeHHH, YTO YBEJUYHMBAEeT €€ YCTOHYHMBOCTD.

BanaHcHpoBaHHOE YCTpoOKcTBO. IIpeaHasHaueHo A1 BbIpa-
6OTKM uyBCTBa DaBHOBECHA M KOODAMHALMHM IBHIKEHWH Yy
cioprcmenoB [125].

YcerpoiicrBo (puc. 148) mmeer miatdopmy I ¢ orpaHMu-
TenAMHM 3 M YCTAHOBJIEHHYIO IIOJ HE# Maposyio omopy 2.

PasmectuBminch Ha miatdopme I, CIOPTCMEH BBINOJHSAECT
KayaTeJIbHble JBHKEHHUS C OJHOBDEMEHHBIM CMEIIEHHEM ILIaT-
¢dopmbl OTHOCHTENBHO InapoBoi omopbl 2. Ilpm sTOM map
CBOGOJHO BpallaeTcsd M KAaTUTCA [0 TOPH3OHTAJbHOH IIO-
BEPXHOCTH.

TpeHHpPOBOYHOE YCTPOMCTBO IS MONCKOKOB. Ilo3Bonser
BLIMOJTHATH NPBDKKOBBIE YIIPaXHEHNUA, aHAJIOTUYHBIE 10 CTPYK-
Type NpbIXKaM Ha 0aTyTe, B YCJIOBHAX HEOOJBLIMX TPEHH-
poBOuHBIX 3an0B [222].

VcrpoiictBo (puc. 149) mpepcraeasier coGoit Kpyriyio
tpybuarylo pamy I, ONmMpaloWylocs Ha psAJ BEPTHKAJbHBIX
onop 2. BuyTpnm pambl uMmeercss auadparma, CoOCTOALIAsg M3
JBYX TONOXEHHBIX APYr Ha ppyra juctoB 3, 4 HeHIOHOBOM
CeTYaToM TKaHM, NMOKPHITOH Ha BHEHMIHMX CTOPOHAaX BHMHAJO-
BOit macTMaccoii. s obGecnedeHms mpouHOCTH auadparmbr
sucTel 3, 4 CKpemJieHsl MeXAy CO0OM MO KpasAM M HpHKpen-
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Puc. 149

JIeHHl K (PMKCATOPHbIM MOJI0CaM 6 C MOMOIIBI0 METAUTMYECKHX
NMPOKJIAAOYHBIX Kojen 7. JjacTHuHas HIHYpoBKa 8 cnupaje-
00pa3sHO NpOjeBaeTCsi Yepe3 MPOKJIAAO4HbIE KOJbla 7 BOKpPYT
pamnl I. Markas npoxsagka 9 3akphiBaeT paMy M Kpas Jua-
¢dparmbl, npenoxpaHsaa CHOPTCMEHa OT TpaBM B CJjydyae Ma-
JeHus.

IIpy BHINOJHEHMM yUOpaXHEHUsl CHOPTCMEH MHOTOKPAaTHO
OTTAJKNBAETCA OT CETKH YCTPOHMCTBAa OOEMMHM HOraMH, ONHOM
HOTOM M JIByMs HOTaMH MOINEPEMEHHO. YTpa)KHEeHHS MOJKHO
BHINONHATL C OTATOLIEHHMEM Ha mosce o 10 % or cobcTeeH-
Horo Beca. HaGuiopaeTcst pocT B3PHIBHOM CHJIBI MBIIIL, HOT.
PekoMeHAyeTCH BBINMOJHATHL YNPaKHEHMS CEpUHHO N0 2 MHUH
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Puc. 150

¢ wudrepBasoM 1—1,5 MuH. OddexT yBeauuumBaeTcs TmpH
COUYETaHUH 3aHATHH C MCHOJB30BAHMEM INPBIKKOB B IIyOMHY.

JIpoiiHOil MHMHHM-0aTyT s NPbUKKOB. IlpeaHasHayen ais
TPEHMPOBKM MBIIII, HOI' M CHOCOOCTBYeT COBEPLIEHCTBOBAHMIO
yyBctBa paBHoBecus (JI. Jlacman, M. Jonpep).

Ycrpoiicteo (puc. 150) mpeactasnsier codoil ocHopamme 1
M Tapy ynpyrux OaTyToB, YCTAHOBJEHHBIX Ha KpENEeKHbIX
TEJeCKOMHYECKHX CTOHKaxX mopg yraoM 20° K OCHOBaHHIO.
Kaxpasii 6aTyT COCTOMT H3 Kpyrmofi pambl 2 ¢ THOKMM
37eMeHTOM 3, 3aKpellieHHBIM Ha NMPYKMHAaX BHYTPH paMbl, KO-
TOpble YKPHTH 4exysoMm 4. Paccrosune Mexay Oaryramu Mo-
XeT peryJMpoBaTbCs COEAHHMTEJIbHBIMH JJIEMEHTaMHM J, pac-
NOJIOXKEHHHIMH B TpyOuaTOM ocHoBamuu 1.

CnopTcMeH CTAHOBMTCSl NMpaBOll HOroil Ha MpasBblii 0aTyT,
JIeBOif — Ha JIeBHIH M Ha4yMHAeT BHINOJHATbL NPBIXKH, momnepe-
MEHHO OTTAJKHMBAfACh TO OJHOU HOrOH, TO APYrod M mepeHocs
BeC TeJa ¢ ojgHoro Oaryra Ha Apy-
roif. YopajxHeHHe MOXXHO IOBTOPATH
B Pa3HOM TeMile.

Hak/soH M paccTosHHE MEXAY
6aTyTaMH 3aBMCAT OT YacTOTH CO-
BepLIaeMblX [ABMIKEHHII M TIPYIIBI
TpEeHMPYEMBbIX MBbIIIIL.

VCTpoiicTBO 18  TPCHUPOBKHU
cromnl. Ilpeana3zHaueHO A/isA yKpen-
JICHHS MBIOI CTOOH, KOODAWHAIHH
[BHJKEHHIi, a Tak)Xe s COBeplIeH-
CTBOBaHMA TEXHMKHM Oera M NpBIK-
xoB [283].

YcrpoitctBo (puc. 151) cocrour
M3 WIACTHHM [ C peMHSMH Kperuie-
Haga 2,3 Ha Hore croprtcMeHa. bo-
KoBas onopa 4 OJHHM KOHHOM BMOH-
THpPOBaHa B IUTaCTHHY I, a APYyraM
Puc. 151 COEANHAECTCA C OMOPHBIM pHYaroM J
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npu noMomu GoiTa 6 M PEryJMpoBOYHOro mTHIps 7. B phluare
5 uMeeTcs OTBEPCTHe 8, MPeJHA3HAUEHHOE [Jisi IPUBA3LIBAHUSA
yHpYroro ajsieMeHta 9, BTOpPOH KOHel KOTOPOro XeCTKO CBSI-
3aH ¢ HeMJIOHOBBIM peMHeM /0 Ha crTome CopTCMeHa.

F'HAPOCKONMMUYECKOEe TPEHHPOBOYHOE YCTpOHCTBO. [Ipeanas-
HaueHO AJIA Pa3BUTHUA KOOPAMHAIMM M BBIHOCJIMBOCTH CHOPT-
cmeHoB [259].

YcrpoiictBo (puc. 152) cocrout M3 mosoit cdepuyeckoii
06070uKK ] ¢ TIOCKHM AHOM 2 M CBOGOAHO YCTAHOBJIEHHOTO
BHYTPH Hee Ha ocM 3 poropa 4, UMeIOmIEr0 Ha CBOeH BHELI-
Hel TOBEPXHOCTH NPOTHBOCKONbB3SUMHA 3JIEMEHT J.

BcraB Ha porop 4, CIOPTCMEH HaYMHAET MMHTHPOBATH Ger,
ppainas IpH 3TOM POTOP.

Kpome Gera, yCTPOHCTBO MOJXHO HCMOJAB30BATH B Pa3IMy-
HbIX OOlIepasBuBalOIMX ynpaxHeHusX. Hanpumep:

1. 1. m. — cTOA HOramMHM Ha YCTPOWCTBe, DyKH B CTODOHEL
IToBepHYTb HOTH BJIEBO, a TYJIOBULIE W DYKM BIpaBo, 0e3 ocra-
HOBKHM IOBEpDHYTb HOTH BIIPAaBO, a TYJIOBHMINE M PYKH BJEBO.
IMosropute 15—20 pa3 B KaXXAYIO CTOPOHY.

2. N. m. —cros pAByMs HOraMMm Ha YCTPOACTBE, pYKH
Brepesl, HOTM MOJIYyCOrHYTH. Max pykamu BJIE€BO, IOBOPOT Ty-
nouIa BieBo Ha 360 m Gonee rpapycos. Ilosroputrh 8—
10 pa3 B 06e CTOpOHBL

3. 1. n. — croA AByMsl HOraMH Ha YCTPONCTBE B HaKJIOHE,
PYKH Kacaiorcsl nosa. OTTaJKHBasiCb pPyKaMH, BpaliaThCsl Ha
TpeHaxepe BmpaBo Ha 360 ¥ 6onee rpapycos. IIOBTOpPHMTDL
8—10 pa3z B 06e cTOpOHDI

Puc. 152
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Fnasa 3
TPEHAXXEPbl M TPEHMPOBOUYHbLIE YCTPONCTBA
B TEXHUYECKON U TAKTMUMECKOHW NOArOTOBKE
CNOPTCMEHOB

Onsa  JoCTHXEHHA BBICOKMX CIOPTHUBHBIX pe3yJbTaTOB
CNOPTCMEH JOJIXeH B COBEPIIEHCTBE BJAAETh TCXHUKOH B M3-
6panHOM BHfe cnopra. TexHuka — 5T0 HamGosee pauMOHaNb-
HBI ¥ 3PPEeKTHBHBIA cTOCO6 BHNOMHEHHMA yupaxXHeHud. Cyul-
HOCTb CIIOPTHBHOM TE€XHMKHM COCTOMT B Pa3yMHOM HCIIOJIB30O-
BaHMM CIOPTCMEHOM CBOMX [ABHraTEJbHHX CIOCOOHOCTEH
(c yueToM GHOMEXaHMUECKNX 3aKOHOMEPHOCTei) s JTyymre-
IO pemieHUs ABUraTEJbHOH 3amau, CTOAMICH mepeA HUM Ipd
BBIOJIHEHUHM YIIPa>kHEHHU .

B pe3ysbpraTé MHOIOKPATHOrO IOBTODEHHSA OJHOTO M TOTO
Xe ynpaXHeHMsA NPOUCXOaMT OoOpa3oBaHMe ycaoBHOpeduek-
TOPHBIX CBA3ed (WM [AMHAMHMYECKOro CTEpeoTHna, IIo
H. T1. ITaBsnoBy), OOYC/OBIMBAIOIIMX BHIIOJIHEHUE TpebGyeMBIX
IBMOKEHMIt, 06pa3oBaHue HaBBIKA.

JIBUraTeJpHBll HaBBIK XapaKTEpU3yeTcA CJACAYIOMMMH
ocobenHocTAMH. BoO-NepBHIX, aBTOMaTH3UPOBaHHOCTBIO IIPO-
LIECCOB HEPBHO-MBIMICYHOM KOOPAWHAUMM ABHXXeHuil. Bo-BTO-
PHX, NOAYMHEHHOCTHIO BOJIE€ CIIOPTCMEHA, YIPaBJIAIOMEro Ha-
BHIKOM M KOHTPOJIMPYIOIHErQ INPH 3TOM CBOM AEHCTBHMA I
pemeHus ompeaeneHHoll 3amaud. B-TpeTbMX, CTaOWIBHOCTBIO,
NO3BONAIONIEH NPH HEOOXOAMMOCTH TNOYTH CTEPEOTHIHO BhI-
NMOJHATh OAHO M TO Je ynpakHenue. M, HakoHel, B-ueTBep-
THIX, TOABM)XHOCTBIO. 3TO 3HAUMT, YTO CIIOPTCMEH B COCTOA-
HMM 3aMEJIMTh MJIA YCKOPHUTH NPUMBBIYHOE ABHKEHHE, YMEHb-
IUATb WIM YBEJUYUTh aMIUIMTYAY, IPHJIOKHTb MEHbHIE MJIM
Gosiplle yCHIMH, MPUCIOCOOMTh €ro0 K U3MEHSIOMMMCSA BHEIL-
HUM YCJIOBHAM.

OGyuyeHHe TEeXHMKE B pa3iaMyHBLIX BUJAX CIOPTa M COBEp-
IIEHCTBOBaHME B HEHM COCTAB/IAIOT BAaXXHYI0 4acThb y4yeOHO-
TPEHUPOBOYHOro mpouecca. IIpm o6yueHMM TEXHUKE OUYECHb
BaXHO CHENUAIBHO YYUTh 3aHMMAIOIMMXCA YMEHHIO IpOAB-
NATh 3HAUATEAbHBIE BOJIEBblE M MBIMICYHHE YCHIMA, BBIIOJ-
HATb JABMXXEHHA ObICTPO, BOBpeMs paccaabiadarb MBIIILBL. JTa
cTOopoHa O6yueHUsA OyAeT OCYLIECTBJAATHCA 3HAUUTEIBHO yC-
MeniHee, €c/JM OIMpe MPUMEHATh OOJerueHHHe W 3aTPyHHEH-
HBIE YC/IOBUA, HE GOATHCA UCHONB30BaTh OTAromeHus. B aTom
IUIaHe [peAcTaBIfeTcs BeCcbMa IIEPCHEKTHBHBHIM IIPMMEHEHHUE
TPEHaXXePOB M TPEHHPOBOYHBIX YCTPOMCTB.

To, u4TO Ha TpeHaXepax MOXHO MOBTOPATh Haubosee
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TPYAHBIE YC/IOBHS 3aJaHMs, JaeT BO3MOXHOCTb OTULIM(OBATH
HaBbIKH JI0 YpPOBHS, NPAaKTHUYECKH HEJOCTHXXHMOIO B XOJe
€CTECTBEHHOr0 y4eGHO-TPEHMPOBOUHOrO MpOIECCa.

CoBpeMeHHble KOHUETIIHHA NICUXOJIOr0-MNeEAArornuecKoi Teo-
puM OOyueHMst M IPUHUMIEI OOIIEH TEOpMH YNpPaBAEHUS IIpH
pa3paGoTke TpPeHAXePOB il TEXHHYECKOTO COBEPIICHCTBO-
BaHUA MPEIYyCMaTPHBAIOT I[IOCJEAOBATEJbHOE pEelIeHue CJie-
pyomux 3agau (B. B. Hazapenko, 1979):

— H3yueHne oOUIEN CTPYKTYPH AEATENLHOCTH U Bbiiesie-
HUE€ OCHOBHBHIX MEJArOrMueCKUX HaBLIKOB;

— aHamM3 TpeOOBaHMil, NpPeXbABAAEMBIX K BHEIIHEH
CTPYKTYpPE pDa3BUBAE€MBIX HaBLIKOB, U ONpEAEIEHUE 3JIeMeH-
TOB KOHKPETHOrO HaBHIKA;

— HU3y4YeHWEe BHYTpDEHHEH CTPYKTYPH OTHAEJbHOTO HaBbIKa,
ero OPHMEHTUPOBOYHON OCHOBHI;

— pa3paboTka yCTpONCTB, BOCHPOM3BOASIIHUX B MOJAE/b-
HBIX YCJIOBHAX AYTEHTHYHbIE PEXHUMbI MbIOIEYHOH [AeATENb-
HOCTH OByuaeMmbIx;

— peanu3auMs OPUEHTHPOBOYHON OCHOBHI [AEHCTBUSA 3a
CUET MPMMEHEHUS CPEACTB CPOYHON MH(poOpMauuu;

— CO3faHMe palMOHAJAbHBIX METOAMK BHIpaGOTKM npo-
CTPAaHCTBEHHHIX, BPEMEHHFIX U CIJIOBBHIX KOMIIOHEHTOB HaBbl-
Ka Ha 6a3ze pa3paGoTaHHBIX TPEHAXEPOB;

— Hccaenosanue 3¢ dekTHBHOCTH Tnponecca (popMHpoBa-
HHSA [BHTATEJIbHBIX HABHIKOB C YYETOM BBIABJEHHBIX 3aKOHO-
MEepHOCTeH;

— YTOYHEHHe myTe#dl panMOHAJbHOH OpraHu3alMu Ipo-
mecca OOyueHHS M TPEHHPOBKM C HCIOJb30BAHMEM TPEHa-
JKEepoB.

Oco6eHHO CYLIECTBEHHYIO TOMOINb TEXHNUECKHME CpEeICTBa
MOTYT OKa3aTb B Npollecce 00yueHHs MONOABX COOPTCMEHOB.
Hcnons3oBaHue TPEHAKEPHBIX YCTPOMCTB MO3BOJMT YAYULIHTH
obyuenue, ObicTpee (OpMHUPOBATb HEOOXONMMBbIE YMEHHS M
HaBLIKHM, IIOBBICHTb HMHTEpeC K 3aHATHAM U HuX 3PPeKTHB-
HOCTb.

Cpenn TpeHepoB, 0COO0eHHO B TpeGYHOLIMX BBICOKOM KOOp-
JHHALMH ABMXEHMH BHAAX CIOPTA, PaCOPOCTPAHEHO MHEHHE O
TOM, YTO TPEHHMPOBOUHLIE 3aHATHA HAa TpPEHaXXepax MOIYT
CO3JaTh HEIPaBUJILHBIE HABBIKH, KOTOPbIe NOTOM MEPEHOCATCH
Ha TEXHHMKY OCHOBHOroO ympakHeHus. Takas omacHOCTb AeiCT-
BHTEJBHO ecTb. B GojbmUHCTBe ciyuaeB npu pa3paborke
TPEHAa)XXEePOB M CIHEUMANbHHX IPUCTIOCOBIEHHMH YYUTHIBaeTCA
TOJIBKO BHEIIHAS CXOXECTb, Yero #BHO HEAOCTATOYHO. Benp
CNIOPTHUBHAA TEXHHMKA — 3TO HEe TOJbKO BHELIHAA (popma aBH-
JKEHMH, HO M BHYTpPeHHss CTpPyKTypa ycwmmii. IloaroMy mpm

6—1507 161



co3faanMu 3P GEXTUBHHX TPEHaKEPHHX YCTPOHCTB AnsA oby-
YeHHs PanMOHAJILHOM TEXHMKE CIIOPTHBHLIX ABHXKEGHHN Heo6-
XOJJMMO BLITIOJIHATH CJEAYIOMME YCAOBHUS:

— yOpaXHEHUA Ha TpPeHaXepe AO/KHbB MUMEThb XapaKTe-
PHCTHKM IIPOCTPAHCTBEHHBIE (TPAEKTODUM JABHKEHMA), MPOCT-
PaHCTBEHHO-BPEMEHHEIE (CKOPOCTH, YCKODEHMA), AMHAMHYE-
CcKue (BEJMYMHBI JEHCTBYIOIMUX CHJI), COOTBETCTBYIOIHE Xa-
PaKTEPHCTMKAM [ABMXXEHHN HJIH MX DJEMEHTaM IIPH BhIMOTHE-
HMM OCHOBHOTO CINOPTHBHOIO YHIPa’KHEHHU;

— TpH BBINOJHEHHHM YIIPaXKHEHHI HA TPEHAXKepe XapakTep
paboThH Mbin (CTENeHb HX HANOPsUKEHUA M pacciaabienns,
[OCIEOBATEIBHOCTh BKJIIOUEHHsI B PaboTy, HAKOHENl, yyacTHE
Pa3/MYHBIX MBIML, B ABUXEHUAX) [ONKEH COOTBETCTBOBATH
pEeaIbHBIM YCJIOBHAM OCHOBHOI'O CIHOPTUBHOTO YNPaXKHEHHS.
TpeHaxeps, OTBEYAOI(HEe 3TUM TpeOOBaHMAM, OyxyT CcrHo-
coBCTBOBaTh B MEPBYID OdYepelb aBTOMATH3AalMM H CTaOHIb-
HOCTHM [IBUTATEJIbHOIO HaBHIKA.

OnHaKO B TPEHHPOBOYHbIE 3aHATHA TOJE3HO BKJAIOYATH H
VIpaXXHEHUA Ha TPEHMPOBOUHHIX YCTPOMCTBAaX, HE COOTBETCT-
BYIOI[MX BHIIICYKa3aHHBIM TpeGoBaHMAM. BHINONHEHHME COpEB-
HOBaTEJbHBIX YHPaXHEHHHA B HECKOJIBKO OOJEryeHHBIX WIH
3aTPYAHEHHBIX YCJIOBUAX CKAa3blBaeTCAd Ha MX KMHEMATHKE H
JuHaMHke. JTo OyfeT cnoco6CTBOBaTh COBEPUICHCTBOBAHUIO
[OABHKHOCTH.

st onpeneneHus COOTBETCTBUS TPEHHPOBOYHBIX AEHCTBAMN
Ha TPEHaXXepaX COPEBHOBATEJBHLIM YIIPAa)XHEHHAM IO Xapak-
Tepy paboThi Mbiml Haubosiee NEPCHEKTUBHEIMM OKXa3aJMCh
pe3yJIbTaTH SJIEKTPOMHOrpachuIEeCKHX HCCACIOBaHUMH,

YeMm Goraue y CIOPTCMEHA 3amac ABUTaTEJbHHIX HaBHIKOB,
TeM 3¢ddeKTUBHEEe NPOXOAUT IPOLECC COBEPUICHCTBOBAHHUSA
TEXHMYECKOr0 MacTepcrBa. CO3JaBaTh 3anac [BUraTEIbHBIX
HaBHIKOB HYXHO IIyTEM ULIMPOKOrO NPHMEHEHHMA Da3JIHIHBIX
0o0mepa3BUBAIOMUX M  CIHEUMAIbHBIX  IOATOTOBHTEJbHHEX
yrpaxHenuit 6e3 CHAPAAOB, CO CHapAZAaMH, HCHOAb3Ys CIOP-
THBHOE O6OpYAOBaHME, B TOM UHC/IE U TPEHAXXEDHBIE yCTpPOM-
crBa. C/leiyeT IOMHUTD, YTO CYIIECTBYET OpPraHu4ecKas CBA3b
MEXJY pa3BUTHEM (PH3UYECKHX KaUyeCTB M COBEPLIEHCTBOBa-
HHEM TEXHMYECKOIO MacCTEpCTBA.

IIpu 06yueHHH TEXHHMKE BECbMa NMEPCIEKTHBHBIM MpPEACTaB-
JNIAETCA UCNOJIb30BAHNE TaKMX TPEHAXEPHBIX YCTPOHUCTB, KOTO-
pble MOrYT PeVIAMEHTHPOBATb YCJIOBUSA BbIIOJHEHWA OINpene-
JIEHHBIX TPEHMPOBOYHHIX YIIPa)KHEHMil, MO3BOJAIOT BLIAECIMTD
HYXHbI€ ITapaMeTpPbl ABUXKEHUIN, MCKYCCTBEHHO aKLEHTHPOBATh
tpebyeMmble (a3bl, YTO AACT BO3MOXKHOCTD JOKAJH30BATh M
YCWIMTb TIPOLECCH B JKEJAaTEAbHBIX MBLIUEYHBIX 3BEHbAX.
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HaTepecHBIM TPEHa)XKEpOM €O 3BYKOBOH HHAWKAIMENR Ka-
YecTBa [IBUXKEHHH sBAfAeTcs wu306peTeHHas upodeccopoM
H. I1. PatoBbiM «mmosimMuOGOHHIECKAA YCTaHOBKa»., IIpuHumm
ee OeHCTBUA COCTOMT B TOM, UTO NpHM [JBHUXXECHHH TOKH pabo-
TAOIMX MBI [(PEOOPa3yIOTCH B 3BYKOBHIE CHTHAJNEI, H BO3-
HHKACT TaK Ha3biBaeMmas MeJoaus Asvxemus. Obyuaroinmiics
CIIOPTCMEH CTAapaeTcs AOGHTLCA DTANOHHOW «MEJIOLHH JBH-
XEHHA», T. €. TAaKOH, KOTOpasA BO3HHKAET IPH BHITOJHCHHH
YIpa>XHEHUA BBICOKOKBAJIM(HUIWPOBAHHEIM CIIOPTCMEHOM.

B na6oparopun 6uomexanmkn BHHUW®Ka nox pykosopn-
creom M. I1. PaTtoBa paspaboTan eme ofuH TpeHaxep ¢ Gmo-
SJIEKTPHYECKHM ynpaxHeHHeM. UHAMKATOpOM B HEM CJIYXXHT
CHCTEMa NBETHBHIX JIAaMIIOYEK, M NpPHA ABHXEHHH CIOPTCMEHA
BO3HMKAET YK€ «CBETOBAas MEJIOLHA».

Hccneposannsa U. I1. Patosa (1972) moxasasM, 4TO OJHOM
H3 [VIaBHBIX IPHYMH MOJABIAIOMEro OGOJBOIMHCTBA TEXHHUE-
CKMX OIMOOK BO BCeX 63 HCKIIOUEHMS [HMKJIMUYECKHX
CNIOPTHUBHHIX VIIPDaXHEHHUAX JABJIAECTCA HECBOCBPEMECHHAS HIIH
HM3JIMIOHAS aKTHBHOCTh (DYHKIMOHANbHO BTOPOCTENEHHHIX, TaK
HA3BIBAEMBIX OHICTPBIX MBIOI[. DTH MEIMH, O00JagaOmHe
CBOMCTBOM OBICTPO BO36YyXZaTbCs, BCACACTBHE AEHCTBHA
MEXaHH3MOB MEXMBIOIEUHOH KOODAMHAIMHM NPUBOAAT K CHH-
JKEHHI0O AaKTHBHOCTH KDYIHBIX, HO OTHOCHTEJIHHO MeEMJIEHHO
AKTHBA3HPYEMBIX MBIIICYHBIX IPYII, YTO BeJeT K CHHIXECHHUIO
paGouero addexTa ABHKEHHIA.

3HaHMe STHX 3aKOHOMEPHOCTEH IO3BONAET OODBACHHUTD,
YyTO, HAaOPHUMEDP, HM3INMHIHEEe HAIMPSAXKEHHE MBIl JIWIA, MHICH,
crubaTesielt manblep, ABYIJaBbIX MBI ILT€YA, TPaNelMeBHI-
HBIX MBI ABJASICTCS NPHYAHOW TEXHHUYECKMX HAPYHNICHWH B
CTNIOPTHUBHBIX IMKJIHYECKUX JIOKOMOUHMAX (YMEHBbUICHHE IJIMHBI
6erosoro mara, ociabaenme rpebka U T. 1.).

CrnopTHBHAasA TaKTHKA — 3TO HCKYCCTBO BEAEHHA 6GOpHOBI
¢ conepuukamu. I'J1aBHOH 3ajauyeil TAKTHKH sBAseTCA HaubGo-
Jnee Uenecoofpa3Hoe MCIOJb30BAHHE CBOMX CHJ H BO3MOJKHO-
creit pana mobeapl. TaKTHYECKOE MAcTEPCTBO IO3BOJSET
cnoprcmeHy 6onee 3¢d¢PEeKTHBHO HCNONB30BATh HHAMBHIYANb-
Hble OCOOEHHOCTH CIOPTHBHOM TEXHMKM, (PUIHYECKYI0 H MO-
PaNbHO-BOJIEBYIO IIOATOTOBJIEHHOCTb, CBOM 3HAHHA M ONKT B
GoppOe C pa3HBIMM CONMEPHMKAMH B Pa3/MYHBIX YCJIOBHAX.

TakTHyecKas IOATOTOBKA CKJIAABIBAETCA M3 TeOpeTHYE-
CKUX 3HAHMH B OOG/JIACTH TAKTHKH H MPAKTHYECKOro OBJia-
JEHHA MMM OPHMEHUTENBHO K TPEeGOBAHHMAM CBOEro BHIA
cnopra. K cnenpasbHOH TaKTHYECKOH HOATOTOBKE OTHOCHTCHA
pa3paboTka UenecoobpasHbIX CNOCOGOB M TPHEMOB BENCHMA
CIOPTHBHOM GOpBOBL, COCTaBIeHHe rpadPMKOB, IIAHOB, BApHAH-
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TOB ¥ T. II. ¢ YYETOM BO3MOXHOCTEH BEPOATHBIX HJIH KOHKpET-
HBIX I[IPOTHBHMKOB B NPEACTOAUINX COPEBHOBAHHAX, a TaKXe
IPOMrpHIBAHME BHPAaGOTaHHOW TAKTMKM HAa TPEHHPOBOYHHIX
3aHATHAX.

TaKTHYeCKO€ MAacTEpPCTBO CIOPTCMEHa ONpEeJeasieTCA 3a-
MacoM 3HaHWi, yMEHWH ¥ HAaBBIKOB, IIO3BOJIAIOMIMX TOYHO
BHIIOJIHATH 3aAyMaHHbIA IUIaH, a B CJy4Yae OTKJIOHEHHH OT He-
ro — OLICTPO OLEHMBATb CHUTYyalMIO M HaXOAUTh HaubGosee
npaBWIbHOe pemeHue. TakTHaeckoe MacTepCTBO TECHO CBfA3a-
HO ¢ YpOBHEM pa3BUTHA (PU3NUECKMX H MOPAIBHO-BOJIEBHIX
KauectB. HegocraTounast cuna, ObHICTPOTAa WM BHIHOCJHMBOCTD
MOTYT 3HAUHTENBHO CY3HTb BO3MOXHOCTM TaKTHYECKO# 60pb-
6nl.

OCHOBHHIM CPEJICTBOM OOyUYeHHS TAKTHUKE M €€ COBEpIIEH-
CTBOBaHUSA SBJIIETCA [MOBTOPDHOE BHINIOJIHEHUE YIipa X HEHMH
WM AeACTBAM MO 3afyMaHHOMY ILTaHY, a TaKXe CaMO y4acTHE
B COPEBHOBAHUAX.

AHa/mm3 HayyHO-METOAMYECKOM JIMTEpaTypH, a TakKXke
MPaKTAKA COOPTUBHOH paGOTH MOKAa3HBAKOT, YTO 3(PPEKTHB-
HBIM CPEACTBOM COBEPHICHCTBOBAHMS TAKTHYECKOrO MAacTep-
CTBa MOTYT OHITb CIIEIMAJIbHBIE TPEHMPOBOYHbIE YCTPOMUCTBA U
TpeHaXephl.

C uenbl0 COBEPIIEHCTBOBAHMSA TEXHMYECKOH M TaKTHYe-
CKOH NOATOTOBJIEHHOCTH CIIOPTCMEHOB YCIIEMIHO IPHMEHAOTCA
TpeHaXephl ¢ 06paTHOM cBA3BIO, HalpUMeEp BUACOMArunTOQOH,
JAOIYCKAIOIIMiI He TOJLKO MHOTOKDaTHOE BOCIPOM3BEAECHME HA
DKpaHe AeMCTBHH CHOPTCMEHOB, HO M CTON-KaJp M 3aMeJJieH-
HO€ BOCIIPOM3BEJEeHME yNpa)KHeHusA. Biaroflaps BHICO3aNHMCH
BO3MOXKEH TIIATEbHEIN M OOBEKTHBHBH aHAMM3 TEXHMKH H
TaKTHKM KaK OTHAEJbHHX CIOPTCMEHOB, TaK M KOMaHAH B
LIEJIOM.

TipumepoM TpeHaxepa ¢ OOpDaTHOM CBA3BLIO M CPOYHOH
uHdoOpMaLHel [ COBEPIUEHCTBOBAHMS TAKTHUYECKOTO Mac-
TEPCTBA SABAAETCA KapAHOJIMAEDP, CHUTHAJHM3HPYIOMMUHA TpPEHM-
PYIOINEMYCS CTIOPTCMEHY O TOM, YTO YaCTOTa CEPACYHBIX COKpa-
IMeHul y Hero paBHa 3aJlaHHOW TPEHEPOM MPOrpamMme, BhIIIE
unu Huxe ee. Mcmonabays kxapauosmaep, CHOPTCMEH BMECTO
TPagMIMOHHLIX 3aflaHuil NpobeXxaTb HECKOJbKO KpYyroB IO
CTaflMOHY <BIOJICWIbl» WU «B TOJIHYIO CHJIYy» NOJy4YaeT KOH-
KPEeTHOe 3a/laHue, Hampumep NpobekaTh Apa Kpyra ¢ 4acTOTOMH
nyasca 170 ynapos B MMHYTY.

B nacrosmee BpeMs pAJii COBEPIIEHCTBOBAHUA TaKTHYe-
CKOr0 MacTepCTBa CO3JAIOTCA TPEHa)XePhl ¢ TOYHHRIMH H3Me-
PUTEIbHEIMA  DJEKTPOHHRIMM  YCTPONCTBAMHM, CHOCOOHBIMH
(PMKCHpOBAaTb BpEMs, 3aTpauMBaeMOE CIIOPTCMEHAaMH Ha 00-
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JYMBIBAHHE M DPCHOICHHE pa3JIMYHBIX TAKTHYECKHX CHUTYalMiA.

Ipu ofydyeHHM TeXHHKe M TAKTHKE B CIOPTE IPHUMEH-
€TCs KakK IeJOCTHBIN, Tak ¥ pa3fenabHb Metof. IlpM Mcmosan-
30BAHMH TEXHHYECKMX CPEACTB CJIEKEHHE 3a WHAMKATOPOM
WIM T[OJIyYeHHe 3BYKOBOH HH(OpPMalMM MO3BOJAIOT paspge-
JMTb CJIOXXHOE LIEJIOCTHOE YIpaXHeHHMe Ha CepHIO YIpOUIeH-
HbIX 4YacTHHIX 3apad. Ilpu 3TOM 3aHMMaIOLIMECH CTPEMATCA
TaK BBINOJHATE ABUraTeJbHOE 3aflaHHe, YTOObL HAa ONpeEieseH-
HBIX 3TaIaxX ero BbIIOJHEHHS AOONTbCS 3aAaHHOTO YCWINS HWIM
K€ AOCTHYb TPeOYeMON MHTEHCHBHOCTH WIM YacTOTH IyJbCa.
Takoe mocjefoBaTeJbHOE PEIIeHHE MOAOOHBIX YAaCTHBIX 3aAau
N03BOJISET AOOUBaThbcs 0o0Jee KadeCTBEHHOrO BBUIOJHEHH
LIEJIOCTHOrO YHnpa>XHeHHs.

HexkoTophle COBpeMeHHBbIE TpeHaXepbl, OCHALIEHHbIE CHC-
TeMaMu o0OpaTHO# CBs3H, MOTYT aApecoBaTb MHQOPMaIMIO He
TOJIBKO CO3HAHMIO crioprcMeHa. MHTepecHbI TpeHaXXepbl, B KO-
TOPLIX MHGOpMALMA O T€X WM UHBIX OCOOEHHOCTAX BbHINOJI-
HEHHMs ABUraTeJbHOrO 3ajaHusA (HOPMHpPYET CHTHAJBI, Hepe-
CTpamBaoLiie PeXUM paboThl TpeHaXXepa, a TaK)Ke CHTHAJIbI,
NoAaBacMble HEMOCPEACTBEHHO Ha MBIIILIB CIOPTCMEHA I
KOPDEKLHHU ABUXEHHUS U ero 3dd¢ekTa, yTo OYESHDb BaXXHO NpH
COBEPIICHCTBOBAHMN TEXHMYECKOrO MacCTEpPCTBA.

PesyspraThl mcciegoBaHui, NpPOBEAESHHBIX IIOJ, PYKOBOA-
cteom M. I1. Parosa B nabopatopuu 6uomexanukn BHUN®Ka,
CBHUAETENABCTBYIOT O TOM, YTO MOAOOHBIA IYTh OCOOGEHHO
MEPCIIEKTHBEH NPH COYETAHMH YOPaBIAIOIUX CHCTEM OOpar-
HOH CBfA3M C TpEHa)XepaMM YNPAaBJAAEMOIO B3aUMOAEHCTBUA
CIIOPTCMEHAa ¢ BHEIIHMMHU cuiaaMHu. Ilomo6Hoe HasBaHue Tpe-
HaXXepoB IPEAroJiaraeT TaKue MX KOHCTPYKTHBHbiE OCODEH-
HOCTH, KOTOpBIE O0ECIEeUYMBAIOT HMCKYCCTBEHHOE OTpaHMYCHHE
BAapHaHTOB [BM)XXEHHHM IO HEKOTOpPHIM IapaMeTpaMm, 3a CYeT
4ero AOCTHUraeTCs BO3MOJKHOCTh PE3KO PACLIMPUTHL AHANa30H
H3MEHEHHS MO ONpele/IeHHOMY, B3ATOMY MOJ KOHTpOJb mapa-
meTpy. IIpy mOMOINM TpeHaXXepoB YNPaBAAEMOTO B3aUMOAEH-
CTBUSL MOFyT OBITb CO3AAHBI TaKHE YCJIOBHS BHIOJHEHUS
CIOPTHBHBIX [BHM)KEHHMH, KOTOpble HEJOCTHXMMBL NPH HX €C-
TECTBEHHOM BBINIOJIHEHMM (HAampuMep, CHCTEMa OOJerYeHHOrO
JMAUPOBAHUA) .

IIpn coBepmieHCTBOBAaHMM TEXHHYECKOro M TaKTHUECKOroO
MacTepcTBa C MCIIOJAB30BAaHHEM TPEHaXXepOB, CO3AAOIUX HC-
KYCCTBEHHO HM3MEHEHHbIE€ YCJIOBHS, HEKOTOPHIE IapaMeTphl
BBIMOJIHAEMOrO ABHXKEHMS MOJXHO Cpa3y AOBOAUTH A0 3aljia-
HUPOBAHHOIO YPOBHSA, UTO CIOCOOCTBYET (POPMHMPOBAHMIO Mpa-
BWJIbHOH pHTMHYECKOM OCHOBBI JBHMIaTeJbHOIO HaBbBIKA.
B pganbHedimeM IIPH MNOCTOSHHOM KOHTPOJIE M KOPPEKLMH
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C WCIONBb30BAHHEM CUCTEM OOpaTHOM cBAzu OyayT ¢opmmu-
pOBAaThCsl BCe KOMIIOHEHTH JABMIaTeJbHOTO HABHIKA NPM MO-
CTEMEHHOM IePeXofie OT MCKYCCTBEHHBIX YCJIOBHM BHITOJHEHHS
ABUXEHAs K PEaNbHBIM YCJIOBMAM CIOPTHBHOTO YIIPa)X HEHMs.

B npoiiecce COBEPIIEHCTBOBAHUA TEXHMYECKOrO M TaKTHYE-
CKOTr0 MacTepcTBa 0co00€ 3HAUECHME MPUOOPETAIOT TEXHHYE-
CKHE CPEe/CTBa /il YCTPAHEHUS M3IJMIIHEH aKTUBHOCTH MBIIMIL,
HETIOCPE/ICTBEHHO HE YYACTBYIOIIMX B paboTe, M co3jzaHuA
YCJIOBHIt YIIOPAAOUEHUA PEXUMOB pabOTHl MBI M YIYYIICHAS
MEKMBIIIEYHON KOODJMHAIIMH,

3.1. TPEHAXKEPHbLIE YCTPOHCTBA ANg COBEPLUEHCTBOBAHMSA
TEXHUKH B LIMKIJIMHECKMX BMAAX CMOPTA

PorapMoHHbIH TpeHaxep. fABasgerca XopomMM CpencTBOM
YKPEILICHUA CepAeYHO-COCYAUCTOH CHUCTEMBbl M OPraHOB AbIXa-
uua [176].

Amomunvesoe xosneco I (puc. 153) npepcrasaser co6oit
LMIMHAP AuaMeTpoM 270 cM, BHYTpEHHAA MOBEPXHOCTb KOTO-
poro mmpuHOii 60 cM MOKpHITA PE3NHOH, YTO NMPEAOTBPAMAET
CKOJbXEHME CIOPTCMEHa BO BpeMs Gera. Ha BHemHIOIO mo-
BEPXHOCTh KOJIeCa HaKjleeHa TKaHEBas JIEHTa C BBICOKMM KO-
a¢pdunuenrom Tpenna. Koneco yaepxmBaercd ¢ NOMONIBIO
ABYyX Hecymmx xonec 2 M 3, YCTaHOBJEHHHX Ha o6opax
¢ nopummnuukaMu. OcHoBaHMe 4 WMeeT BOTHYTYIO IIOBEpX-
HOCTb. CHJIA TATOTEHUS YAEPKHMBaeT Qerymero y HHXKHEH
9acTH KOJIECa, CJE/0BATENbHO, OTHAAAET HEOOXOAUMOCTDb B IO-
PYYHAX M OTPaHWYMTEJIBHBIX pEMHAX M J[e/laeT POTalMOH-
HbIl TpeHaxep Haubosnee ymoGHBIM ycTpoiicTBOoM A Gera.
TpeHaxep o4eHb YAOGEH [ OPOBEAECHWS HAYIHBIX HCCIEHO-
BaHMIi M BpadeOHOr0 KOHTPOJSA, Tak Kak [O3BOJAET CTPOro
JO3UpPOBATh MO 00BEMY M MHTEHCHUBHOCTH HArpy3Ky M HMMeeT
XOPOHIKE YCJOBUS il MEAMKO-OMONIOrNYECKMX ¥ NeAaroraye-
cKUX HabmoxeHuiA.

CucreMa o0JerdeHHoro JauaupoBanus. P EeKTHBHOCTD
TPEHHMPOBKH C MCIOJb30BaHUEM JAHHOH CHCTEMBl 3aKJII0YAETCHA
B peajM3aiyH CHOPTCMEHOM CBOEro CKOPOCTHOro MNOTEHIIHMasa
H IPEOflONIEHHS «CKOPOCTHOro Gapbepa» B pe3ysbTaTe yMEHb-
meHHs cunbl taxectu [85].

Konctpykuusa (puc. 154) cocToMT M3 ropM30HTaJbHOH Ha-
npaenasiomed 1 ¢ ycTaHomleHHOW HAa HEH KapeTko# 2, Hecy-
med OmopHHle M Hanpasasomue poyuku. IIpUBOA KapeTkH
BKJIIOYAET B ceOA jaBa anexTpoasurarens 3, pasMelleHHBIX Ha
KOHI@AX OeroBoil JOPOXKH, Ha BaJy KaXJOro M3 KOTOPHIX
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yCTaHOBIEHH GapabaHH
4, cBA3aHHBIE C KAapeTKOMH
4epe3 TSATOBBIE TPOCH J,
Cuctema pemueit 6 u
yupyruii sjeMeHT 7 nipex-
CTaRIAIOT cO00i pe3uHO-
BHEe Xrytel. Cpeacrtso
JUIS M3MEHEHHS HaTsXe-
HHS YOPYroro »3JieMeHTa
BHIIOJIHEHO B BHAE TaJ-
pena 8. Ha koHUax Ha-
Nnpapidomed 3akpere-
HH jgemncdepHbie OrpaHm-
yure;sm 9. Ilpusog ka-
PETKH COeHMHEH C 2JIeK-
TPOHHBIM  YCTPOHCTBOM
10 peryampoBKM CKOpO-
CTH ee ABMXKEHHS.

BennuyuHa Hampsxe- 9
HHUA YIOpPYroro »3JiEeMEHTa
XapaKTEpU3yeT BeJIUUYMHY :
CTaTUYECKOTO BEPTHUKAJIb-
HOTO YCHJNSA, AEHCTBYIO-
IET0 Ha CIIOPTCMEHa IpH
Oomope €ro Ha JOPOXKKY.

Bo Bpems Gera xape-
TKa TIepeMelaercs IIo
HanpasiasfOEelH, a 3ama-
CEeHHasl DHEPrus Ynpyro-
ro 3/JeMeHTa yMEHBIIAeT
Harpy3ku Ha [ABUraTe/ib-
Hblﬁaarmapa'r CIopTCcMe- N
Ha. OTO IIO3BOJIET YBe- 4 ﬂ*‘ép
JMYMBAaTh CKOPOCTb Gera, ept 1}(:/\0 A\W;,l
HU3MEHATh CKOPOCTHO-CH-

JIOBLIE €r0 MapaMeTpH, a Puc. 154

Tak)Xe yYMEHbLIAThb BEPO-

ATHOCTb BO3HUKHOBEHMS OLIMOOK B TEXHHKE BHIMOJHEHHS YII-
Pa’KHEHHH.

BuGpocTUMYIATOpP OTTAIKMBaHMA B Oere. YcTpoiicTBo mo-
MOTraer pa3BMBaTh CWIY MBbIOI] B JAWHAMHYECKOM peXuMe,
6IM3KOM IO BHEWIHEH CTPYKType K Oery, 3a cueT mpaBWIBHOM
IIOCTaHOBKKM Horu cmoprcmeHa [30].

KOHCTPYKIIHA YCTpOHCTBA OTHOCHTEJIBHO MpocTa. ITO OC-
HoBaHue I, omopHas IUIOMAanKa 2, YCTaHORJIEHHAas IO MNpH-
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BOMIHOM OeCcKOHeuHOH JIeHTOM 3, Harpy3ouHBIA BdneMeHT 4 H
pubpatop 5 (puc. 155).

B Gere nmpM OTTAJKMBAHWUM MBIMIIE! CTONBI JOMOJHATEILHO
UCNBITHBAIOT BHOPOCTEMYJSUMOHHOE BO3ACHCTBHE, KOTOpOE
PETryAUpyeTCsl HAarpy30YHBIM 3J€MEHTOM B 3aBHCHMOCTH OT
YPOBHS NOITOTOBJEHHOCTH CIIOPTCMEHa. 3aHATHA Ha TpPEeHa-
JXepe AKTHBM3MPYIOT NPOLECC TPEHUPOBKA M CHOCOOCTBYIOT
YBEIHUEHHIO MOLIHOCTH OTTAJKMBAHMSA NPH B3aMMOJEHCTBHH
¢ omopo#t. Ber Ha BMOPOCTHMYAATOPE JKeJaTeNbHO COYETATh
C YNpaXXHEHHMSMH, CHOCOOCTBYIOI(MMH DPa3BATHIO CHJIEL HOT.

PuKomeTHpYlomee YCTpPOiACcTBO. [103BOISET TPEHUPOBATHCA
CHOpPTCMEHaM B bOere Ba JmoOkle AUCTAHIMH B YCJOBHAX
o6BIYHOrO cHOpTMBHOrO 3a1a [229].

Ha KoHIax JOPOXKH YCTaHaBJMBACTCA HAKJOHHAS CTEHKA
¢ OGonpmoii ynpyroit nosepxHocTbiO (puc. 156). Pasmepsl
M YOPYrocTh CTEHKH NO3BOJAIOT 6eryHy OTTAaJKMBATBCHA C
NOBOPOTOM B 0OPaTHOM HAMNpABJIECHHM, HE YMEHBIIAA CKOPOCTH.
DTa TEXHHKA JIETKO M OHICTPO YCBaMBAETCS CHOPTCMEHAMHM M
MOXeET GHTb HMCHIOJb30BaHAa NpH Oere Ha moGoe paccTosHHE.

YCTpoicTBO MOXET IIPUMEHATHCSA M IS MHIMBUAYAJILHBIX
TPEHHPOBOK, B Pa3sMHMHOYHBIX LEJIAX WM NpH Oere Ha BpeMA.
EciM pacmoNOXHTbh PAJOM HECKONBKO AOPOXKEK, KaxXjas U3
KOTODEIX 06OpYAOBaHa aMOPTUIMPYIOLIMMH CTEHKaMH, MOXXHO

777, 77777, 777777777 7777777777. 77777 Puc. 155
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Puc. 156

OpraHM30BaTh pa3/NyHbIE BHALI COPEBHOBAaHMIl MeXay Oery-
Hami. Ilpu 3aberax Ha 6Gonee KOpOTKHE AMCTAHIMH H B DCTa-
cdere cTEHKY MOXHO YCTaHOBHTBH TOJIBKO C OFHOH CTOPOHH
IOPOXKKH.

Crenka mpegcTasisfer coGoil mepesepuyTyio II-o6pasuyio
pamy I, paBHyio mo mmupuHe Gerosoit mopoxxe. HwxaMi# Ko-
HEIl KaXZoH cTOMKM paMmbl | xpemurca B TOuke 2 K BEPXHHM
KOHIIAM KOPOTKMX CTEpXKHe#, Ha KOHIIaX KOTOPHIX HMEIOTCA
XOMYTHKH 3. MeXAy HHXHMMH KOHUAMH COOTBETCTBYIOLIMX
nap XOMyTHKOB 3 KpenATcs KoHUH 4. BokoBble CTOpPOHH pa-
MBI 4 ONMUPAIOTCA Ha Mapy KOPOTKMUX ITPOMEXYTOUHEIX peek 5.
3agaue TOPIB BEPTHKAJBHBIX ONOP 6 NMPHBapHBAIOTCA K OIOp-
HbIM 3JeMeHTaM 7/, DAacNOJIOKEHHBIM MO BHEIUHEMY Kpaio
mopoxku 8. Ilepegnne TOPUBI DTHX OMOP MPUKPENNAIOTCA K
NOJIy C TIOMOINBIO BUHTOB, BepXHAA 4acTb paMbl ONMPAETCA Ha
TEJIECKOIIMYECKHUE OMOphI 9.

Buytpu Kaxpoit pambl I umeercs rubkoe monorHo 10,
H3rOTOBJEHHOE H3 HEHJIOHAa M HATAHYTOE C NOMOIIBIO IpYy-
XKUH 11, CBepxy CTEHKHM HMMEIOT MATKHE HaKiagku [2, sammu-
malomue roJoBy 0eryHa OT BO3MOXHBIX TpaBM. BhicOTa CTeH-
k1 — 350 cM, mupuna — 240 cM. MUHMMaNbHOE PacCCTOAHME
MEXJY CTe€HKaMHM ROJ/UKHO COCTaBIAATh 12—15 M.

ITonb3ysAch PUKOIIETHPYIOMMM YCTPOMCTBOM, OETYH MOXKET
HayaThb Ger OT OZHOrO KOHLA JOPOXKM & B CTODOHY
HaxopsmeWcsa mepex HUM CTeHKM. IIpH ymape O CTEHKY OH
noxGpacHBaeTCA BBEPX, PA3BOPAUMBAET CBOE TEJO B IPOTHBO-
MOJIOXKHOM HaIpaBJICHHHM M mpojoJyixaer Ger. Eciu Ha Ropox-
K€ YCTaHOBUTb OAMH WM HECKOJBKO 0appepoB, TO B TaKOM
cIyyae MEXAY CTeHKaMH MOXHO HPOBOJMTb 3aHATHSA IO Gapb-

epHoMy Oery.
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YCTpoiCTBO NIt BHIMOJIHE-
HUA OeroBbiX  ynpajKHEHHiA.
CnocoGcTByeT MOBBIIIEHHIO
CKOpOCTH 0era 3a cyerT COKpa-
HIeHHs OIOpHOH basw oTTaa-
kusauna [209].

¥YcrpoiictBo (puc. 157) co-
CTOMT M3 y3Jia KPEIUIEHHA HO-
rd I ¥ DPYXMHHOrO MEXaHH3-
Ma, COCTOSAIIETO H3 YIPYyrux
nosoc 2, 3, KOTOpHEe He CO-
NpUMKAacaloTca Mexay coboit u
COEMHAIOTCA NPOMEXKYTOYHBI-
MH 2emeHTamMu 4. C HHXKHeH
CTOPOHHI NOJOCH 3 KpenuTcs
PE3MHOM NOJIyOBaJIbHBI BHI-
cryn 5, ofecneuyuBaommii Ka-
yaHHe ycTpoicrsa. Mexay no-
JocaMn uMmeerca 60K peryan-
POBKH HATAXEHHA IPYXHH.
Baok Bxioyaer B ceOs BHHTO-
BYIO OPYXXHMHY 6, Bpamamouyo-

Puc. 157 ci MypTy 7 u HapesHBIe
IIMIBKRK 8, 9.

V3en ] KpemneHMss HOTH BKJIIOYUAaeT B ceOA 3JIeMEHT
KPEILIEHMA TOJEHHM H DJEMEHT KpemsieHus cTons. B obomx
JIEMEHTAaX MMEIOTCA OTBEPCTHSA I HIHYDKOB, YTO NO3BOJNAET
MOATOHATh CHUCTEMY MOJA LWIAPOKMI ANAna30H HHAMBUAYAJIbHBIX
pasmepos. Oas yao6crea pasMelleHMsA HOTM y3es KpelUieHns
cTONnBl MMeeT OMOpHYI MWwiacTuHy I0, Ha KOTOpYIO CTaBHTCA
MOAOWBA CIOPTHUBHOH OOYBH.

TIpu BHIOJHEHAH OEroBHIX YNPa’XHEHHH BHICTYN 5 BHINOJ-
HAET POJIb MEPEKATHOTO IIAPHMPA, YTO MO3BOJAET IUIABHO Me-
PEBOAMTD MEPESHIO HOIY ¢ IATKM Ha HOCOK M Oonee addex-
THBHO BBHIIOJIHATH OTTAJIKMBAHAE OT ONMOPH.

YcrpoiictBo paas TpeHuposkn OeryHoB. IlpeanaznaueHo
VIl TPEHHPOBKM OEryHOB HOCPEACTBOM adpPOAMHAMHYECKOTO
000BOr0 CONMPOTHRIEHUA MJIM YCKOPSIOMIEro BO3ACHCTBUSA
[232].

¥Ycrposicteo (puc. 158, a, 6, 6, 2) MMeeT peryJuMpyemyio
CHCTEMY MPUBOAHHIX peMHeH [/, OXBaTHBAaOIIUX IPyAb CIOPT-
cMeHa M cOOpaHHBIX crepeay ¢ momompsio 3axuma 2. K pem-
HSM 3aKpervieH napyc 3 npamMoyroabHoi ¢OpMHL, CAeiaHHBIN,
HanpuMep, U3 TKaHH.

Ons pa3sBuTHA MBI 3aJHEH 4acTH HOr Mapyc ycTaHas-
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Puc. 158

JIMBAETCA € BO3MOJXKHOCTBIO CO3JAaHMsA OeryHy aspopMHaMHyue-
ckoro conpotusinennsa (puc. 158, 6, ¢). Ilpu pa3BUTHH MBILI]
nepefHed HOBEpXHOCTH OeApa CIOPTCMEH HCIOJB3YyET Mapyc
60JIBIIOr0 pa3Maxa, PacHoJIOXKHBIIMCH KaK Ha puc. 158, 2.
ITO NO3BOJNAET €My YBEJHUMTBb CKOPOCTh Oera 3a cueT yBe-
JIMYEHUA KOJMYECTBA IIAroB C COXPAHEHHEM TOM Xe aMILIUTY-
Abl ABUXKEHHH.

Ycrpoiicteo nast TpeHnpoBkH OeryHoB. CozpaeT yOniBalo-
mee CONPOTHBJIEHME BO BPEMsA CTapTOBOTO pa3roHa M o0Jer-
yaeT ABMXKeHUA cOpuHTEpa B Oere Ha guctamuum [112].

VerpoitctBo (puc. 159) cocTOMT M3 peBEpCHBHOrO 37€KT-
poasurarens I, tAroBoro GapaGana 2, peaykropa 3, aBTO-

13

Prc. 159
171



TpaHcopMmaTtopa 4, NOJABHXHO YCTAaHOBJACHHOrO Ha Baiy
anextpopsuraressa I 6apabana 5 ¢ ynopom 6 u tpocom 7 mas
coequHeHHA ¢ nosicom 8 Geryna. Ha KOHIE Baja 3JeKTpoO-
peurarens I 3akpennen mosogok 9. Tpoc 10 Tarosoro 6apaba-
Ha 2 nocpeAcTBOM 610xoB 11, 12, yCTaHOBJACHHBIX HA HaIpPaB-
asmomux I3, oGpasyer MeTNIIO, KOHIBEI KOTOPOM 3aKpeIIEHBI
Ha TArosoMm Gapabane 2. Ha nampasmsiomeit 13 ycranosmeHbl
nonsysd 16, cesasauHblii Tpocom 10 m ynpyroit ceasbo 17
¢ nosicom GeryHa 8, a Takxke AeMnUPYOIIHE OrpaHUUYMTE-
au 14, nepexiouarens 15 dnexTpoABMraTess.

Ha yuyacTke CTapTOBOrO pa3roHa CHPHMHTED HCIBITHIBAET
COMpOTHUBJICHNE, KOTOpOoe co3paaercsa asurateneM | M mosisy-
HoM I6 mpu nepemorke Tpoca 10 ¢ opHoit yacTh Gapabana
2 ga gpyrylo. Omymenne yOBIBAOIErO CONPOTHUBICHHMS HCHbI-
THIBaeTCS B pe3yJbTaTe TOr0, UTO MNPOTHBOBPALICHHME BaJia
yepe3 peAaykTop 3 mepejaeTca Ha aBTOTpaHcdopmarop 4.

ITo OKOHYAHMM Y4YacTKa CTapTOBOrO pasroHa mouasyH I6
IOCTHUraeT MecTa PacIOJIOXeHUs Tnepekmoyarensa IS5 u nepe-
KJI0YaeT HanpapjeHWe BpallieHus Baja asurarenas. Iloasyu 16
onepeXxaeT JABHJKEHHE CIPHUHTEPa U HATACMBAET YIPYIYIO
cBsa3b I7 Bnepen-sBepX. B panbHeiimeM Tpoc 7 paccaabsi-
eTCA M He CO3AaeT CONPOTHBACHUS Gery CoopTcMeHa.

YcTpoiicTBO 1A TpeHMpoBKM Oerynos. Ilossonsier B He-
TPaJMUMOHHLIX YCAOBUAX GEroBoi MOATOTOBKM COBEPIUEHCTBO-
BaTh [IBUraTeJbHbIE HABBIKM M CHOCOOCTBYET Pa3sBUTHIO (PU3H-
gyeckux kaudectB [111]. C ero moMoInbi0 MOXHO BBINOJHATH
JIBMJKEHHSA, HMHTHPYIOIIME CTAPTOBHIA pasroH u Oer mo Amuc-
TaHuMM (OpH COXpaHEHMHM CTPYKTYpH OCHOBHOIO YIpax-
HEeHHs) .

PaGora ycTpoNCTBa OCHOBaHa Ha B3aMMOJEHCTBHM JBYX
TATOBHIX OPraHOB, PAacNOJIOKEHHBIX B Hayaje M KOHLE 6eroBoi
popoxku (puc. 160). Ilpu aTOoM TArOoBHIA Opran I cosjaeT
yCUIME TIOCTOSHHON BeJMUYMHBI, IPAIOKEHHOe K Oeryny u Ha-
MPaBJIEHHOE B CTOPOHY Oera, a mpoTHBOAEHCTBYIONMI OpraH 2
CO3a€T yCWwiMe, HaNpaBJeHHOE B CTOPOHY, HPOTHBOIOJIOXK-
Hylo Gery.

TsArosble OpraHbl CAEJaHH OAHOTMIIHO B BUAe Oapaba-
HOB 3, 4 ¢ rMOKMMH CBA3sAMH J, 6 p[id COEOUHEHUS
¢ nmosicom OeryHa M BKJIIOUAIOT B cebs daekTpopsurarenau 7, 8,
BJIEKTPOMAarHuTHele Topmosa 9, 10 ¢ pwiyaramum 11, 12, p3au-
MojeicTByIoIMMHU ¢ Gapabanamu, a Takxke apToTpaHcopMma-
Topwt 13, 14. Tarosmii opran I, KpoMe TOro, MMEET IMYJbT
yOpasieHHs, a NPOTHBOAEHCTBYIOIMUil opraH 2 — peaykrop 15
M CTpaxoBOuHBIN mosc I6.

Cwia TArM 37€KTPOABUraTeNns 8 B Havyajle JBUXKEHUs 3Ha-
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Puc. 160

YNTENBbHO GOJbIIE CHJIBL, CO3XABAEMON TATOBHIM OpraHom 1.
B KoHIe CTapTOBOro pa3Gera COOTHOIIEHME CHJI M3MEHAETCH
B NPOTHUBONOJIOXKHYIO cTOopoHy. Ha ocTrasbHOM yuacTke AMc-
TAaHUMH CWIAa TATM NPOTHBOACHCTBYIOWIEr0o opraHa 2 crabwim-
3HpYETCH.

VcTpoiicTBo nisi TpeHHpOBKM B 0ere ¢ NpEenATCTBUAMH.
IT03BOJIAET OCYINECTBIAATH TPEHUPOBKY JIErKOATJETOB B 6apb-
epHOM Gere B ycioBUAX, 6JM3KNX K peasbHeM [90],

YcrpoiictBo (puc. 161) cocTOMT U3 CAEAYIOIHX OCHOBHBIX
y3J0B: pambl I, 6apabaHoB 2, TPaHCOPTEPHOI JEHTH 3, omop-
HOH IUTomanky 4, CPeACTBa JAJIA CO3MAHUA HArpPY3KH, MpensT-
CTBUH 5, DJEKTPOMArHuToOB 6, GJ0Ka YNPABAECHHS, BJIEKTPO-
JABUTATEJIA.

CpeacTBO pjIsi CO3RAHMSA HArpy3KH IPEACTaBIAsAeT c06Ooi
TapMpoBaHHbIE AMCKN 7 M pEe3HHOBBIA amMoprusarop 8, coemu-
HAWHUA TATY 9 nmocpeAcTBOM KpoHurteiHa [0 ¢ moscoM
cropTcMeHa 4 omnopoi 11,

BJyIOK ynpapjieHHS COAEPXXUT MPOrPaMMOHOCHTENb H CJe-
Asiee YCTPOHCTBO, DJIEKTPUYECKH CBA3aHHOE C BJIEKTpOMar-
HUTaMH,

Ilpu mpobGeraHuM CIOPTCMEHOM pacCCTOSHHS, ONpeneseH-
HOr'0 MpOrpamMMOHOCHTE/IEM, CAeAAIee YCTPOHCTBO MOZAET TOK
Ha 3JIEKTPOMAarHUTh, KOTOpHE OCBOOOXAAIOT OCHOBAHHMS TIpE-
narcreuil. Ilociepuue omyckamoTcs Ha TPAaHCNOPTEPHYIO JIEHTY
M JBHXYTCS BMECTe ¢ HEHM HaBcTpeuyy crnoprcmeHy. Harpysky
peryJMpyioT TapMpOBAaHHBIMU AMCKAaMH, @ TakKxe pasMmemie-
HHEM PE3MHOBOI'O aMOPTH3aTOpa MEXJY TATOH M BEPXHHUM HIH
HUJKHHUM KOHIOM KpOHMITEMHHa.
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Puc. 161

VYcTpolcTBO ANA TPEHUMPOBKHM cIpyHTepos, [Ipegna3HaveHo
U MOJEPXaHUA TYJIOBHINA M COJIOBH CHPHHTEpPAa B HY>XHOM
TIOJIOKEHHH C HauyajJia ¥ J0 KOHNa pguctaniuu [172].

Verpoiicteo (puc. 162) coctomt m3 miactuHel I, coepu-
HEHHON NOCPENCTBOM peryaupyembix diemeHroB 2, 3, 4, 5 ¢
KOJIBLIOM 6 I 3aKpeIUieHUA Ha rojyioBe croprcMmeHa. IIpyskm-
HAMME 3IeMEHTH 4, 5 MapHUPHO COEMHEHBl MEXAY cOo0OoM M
MO3BOJIAIOT KOJbLYY 06 mepeMeiiaTeCAs B BEPTHKAJBbHOM ILIOC-
KOCTH 10 OTHOIIEHMIO K IjlacTHue I,

VCTaHOBUB HEOOXOAMMBIM OOpa30M MOJIOXKEHHE MJIACTH-
HBl | OTHOCHMTENBHO KOJblia 6 M 3aKpemuB YCTPOHCTBO peM-
paAmu 7, 8, cIOpTCMEH HaumHaeT Ger, OpU HTOM rojiOBa HAXO-
ZUTCH B OMpPEAESICHHOM IOJIOKEHUN OTHOCHTEJBHO TYJIOBHILA.

VCTPOICTBO C MpeojoleHMeM CONMpOTHBIEHUA B Oere.
IlpeguHasHadeHo AN Pa3BUTUS CKOPOCTHO-CHJIOBBIX KadecTB
cnenudpUUEeCKUX IPYNI MBI JerkoatyieTos [96].

Ilpucnocobnenne I ansA ycxopenus NepeJBHXKEHUsS 3a-
KpEIUIeHO Ha mosce 2 CHOPTCMEHA M BBHIIIOJIHEHO B BHAE IMap-
HMDHBIX MEXaHu3MOB 3,4, CBA3AHHBIX MEXAY cO0oil ympyram
3JIEMEHTOM 5, OJHA U3 CTOPOH 6, 7 KOTOpPBHIX HMMeEET Kperuie-
RMsA 8 and Hor M masm 9 (puc. 163, a).

Ilepex cTapToM CHOOPTCMEH 3aKpeIuisieT YCTPOMCTBO Ha
nosice 2 U HOraX, yCTAHABJMBAsA NPA HTOM BEJIHYHHY He0OXo-
JMMOIi Harpys3kd NOCpeACcTBOM (pHMKcalm OAHOM M3 CTOpPOH
napaJuiesiorpaMMHoro mexaumsma 3, 4 B masax 9. Ilopsux-
HOCTb JAeTaneil XKOHCTPYKUIHMH He OrpaHHYMBaeT €CTeCTBEHHOM
aMIINTYAbl JBUOKEHMi, NP DTOM COXpaHAeTCA BHICOKasd
CTENEHb CONPSKEHHOCTHM C OCHOBHBIM COPEBHOBaTEJIbHBIM
ynpaxsennem (puc. 163, 6).

YCTpOiiCTBO AJIA TPEHHUPOBKH CripuHTEpOoB. IIpenna3raueHo
ZJisl COBEPIICHCTBOBAHMA TEXHMKM HHM3KOIO CTapTa M pa3BUTHSA
MBI, B YCJAOBHAX COpEeBHOBaTeNbHOro ymnpaxXHeuwms [119].

YcrpoiictBo (puc. 164) cocrout u3 ocHoBaHus I ¢ Kxoaox-
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Kamu 2 71 HU3KOro CTapTa M Hampasiasomed 3 co cpeacTBoM
JJIA CO3JaHNA HAarpy3kd Ha Kopmyc cnoprcMena. Hampasnsmo-
mas 3 MOXET M3MEHATh YroJi HAakKJOHA K OCHOBaHMIO I ¢
MOMOWBIO CTOHKM 4, 3aKPEIUIEHHOW Ha OJHOM M3 €€ KOHIOB.
Cpeactso mjisl CO3AaHMA HArpy3KM TIPEACTaBAfAET coBOOi Te-
JIEXKY J, HECYmYIO INOANPYXWHEHHblE 3aIUIEYHKH 6 U TOp-
MO3 7, KHHEMAaTH4YeCKM CBA3aHHHIH c Tenexkoir 5. Ha
NPOTHBOIIOJIOKHOM KOHIIE HANpaBJIAOILEA MMEETCS CKOC A
OTOpaCHBaHHA TEJEKKH BBEDX.

CnopTcMeH YCTaHaB/IMBAET KOJOAKH 2 B yaoOHOE NnoJoXKe-
HHE¢ H GUKCHDYET HAampaBiafiomyio 3 MO YIrJIoM K OCHOBa-
Huio 1. Tlocne NPUHATHA TONOXEHHS HHU3KOrO CTapTa Ha IUle-
Y €My YCTAHAaBJMBAIOTCH MOANPYXXMHEHHHE 3arUIeYdKku o0,
HauvHasa Geropbie [BMXKEHHS, CIOOPTCMEH BHINPAMIAETCA C
HArpy3Koil, ysnekasa 3a coboil Tenexky 5. B koHeuHo#l case
cTapTa TeJ€XKa ROXORMT OO KOHIA Hampasasouwei [, H
cKoC oTGpachiBaeT ee BBepX. CIOPTCMEH TakMM oO6pa3oM
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0CBOBOXJAETCA OT HArpy3KH
n Gexur Ge3 cBA3M C YCTpPOM-
CTBOM.

TpeHUPOBOYHOE  YCTPOii-
CTBO NSl Ppa3sBUTUA CHIIBI
MbI, YCTpPOHCTBO C CHCTe-
MO# 6JIOKOB IIpefHAa3HAYEHO
MUt CHELHaNbHOA CHJIOBOH
TPEHHPOBKYM  OeryHOB-CIPUH-
TEpOB pa3/MYHOA KBa/MbH-
kaupu ¥ Bo3pacta (B. E. Ba-
CIOK).

VcrpoiictBo  (puc.  165)
COCTOMT H3 OcHoBaHHA I,
ONOpHBIX IUIOLWIAfOK 2 pjad
HOT M HanpasiIaloimx 3 ¢ YCTAHOBJCHHOH BHYTDHM TeJIEK-
Kol 4, coefHeHHON TpocoM 5 uepes GiouHyl0 cucremy 6 ¢
HabopoM MexaHHYecKHX Irpy3oB 7. Tejexka 4 nMeeT IOABHXK-
Hyl0 B BePTHKAJbHOM HanpapjeHMH pamKy 8 ¢ ¢uxcaropa-
MU 9 paa maeud.

B 3aBHCHMOCTH OT HHAMBHAYAJbHBIX OCOGEHHOCTEH TpEHH-
PYIOIIMIAiCA yCTaHABJMBAeT ONOpHble IUIOWAAKA 2 B YAOGHYIO
maa ceba mnosy. IlomsuxHyio pamy 8 ¢ dukcaropamu 9
TEJECKOTIMYECKH 3aKpeIvisieT B Tejexke 4 Ha ypOBHE IUIeY.
C mnavajoMm aBuKeHHH Tenexka 4 mnepejsuraercsa Blepen-
BBEPX II0 HANpPaBAAOWMM 3 ¥ MOC/e MOJIHOTO BHINPAMJIEHMSA
TYJIOBUIIA [OA AEHCTBHEM Ipy3a OTKaThlBaeTcs Hasall, BO3-
Bpalliasg CIOPTCMEHa B HCXOJHOE IMOJIOJKEHHE.

Ycrpoiicteo ana Gera Tpycunoil Ha Mecre. IIpenHasHayeHO
A pas’BuUTHA O6meldl BBIHOCIMBOCTH CIOPTCMEHOB; MOXKET

Puc. 164

Puc. 165
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3aKPEIUIATbCA HAa CTEHE M OTKHUJABIBATHCA HA MOJ Y CTEHH B
pabouyee nonoxenne [224].

VYcerpoiictBo  (puc. 166) mnpeacrasasier coGoit monaywmo
META/LUTHYECKYI0 ONMOPHYIO paMy I, Ha KOTOPYIO YKJIaALIBaeTCHA
MaT 2 M3 DJIaCTHYHOTO MaTepuasia, YAePXUBAaeMbIi NpyXHHAa-
MH 3 B LEHTPaJbHOM OTBEPCTHH B BEPXHEH CTEHKE OMOPHOM
pambl. Onoprnaa pama I MOXeT NOAHMMATBHCH K YKpEIUIeH-
HOMY Ha CTE€HEe KOXYXy 4 IOCPEACTBOM COEAMHHNTEJJHLHOIO
aneMenTa J. K Bepxse#l creHke KoXyxa 4 HPOYHO NPHKpEN-
JieHa PYKOATKa 6, Ha KOTOPOH YCTaHOBJEH YNpaBiseMblii HH-
TEerpasibHbIA JAaTYMK ¢ HUGPOBHIM HHAMKATOPOM IS H3Me-
PeHHA YAaCTOTH CEPAEYHBIX COKpPALEHUH.

YcTpolcTBO HMeeT Takxe TaiiMep 8 M CYETYUK IOACKO-
KOB 9, KOTODBIH 3JIEKTPUYECKM COEJMHEH C [JaTYMKOM, pac-
MOJOXKEHHEIM B onopHoii pame I. CO CYETYNKOM MOACKOKOB 9
COeMHEH WHIMKATOp paccToAnMsa [0, mokashBamomMit pac-
CTOSIHHE B METpaX, DKBHBAJICHTHOE MPOAEJIAHHOM pabore
(IOACYATHIBAETCA KOJUYECTBO KOJeOaHMit MaTa 2).

Korma Ger Tpycuod 3akOHYEH, CHOPTCMEH OIpEJE/AET
MOJIYYEHHYIO MM Harpy3Ky NHo mokasaHusM npubopa. ITocae
Toro miatdgopMa ] NOAHMMAETCA ¢ NMOJa M 3aNUpaeTcad B
KOXyXe 4 nnsA XpaHeHWd.

Puc. 166

177



TIpucnocobiennie Onsi oGyYeHMA TeXHMKE NBWKEHWI PYK
npu Gere. CrnocoGcTByeT pPa3BUTHIO KOOPAMHALMOHHBIX CITO-
coGHOCTeH crnoprcMeHa npH Gere, cOBEPUIEHCTBOBAHMIO TEXHH-
KK asuxenwit [158].

Hpucnocobnaenne (puc. 167) BrilouaeT B ceGs MWIMHADH-
yeckHit BOPOTHHMK I, uepes OTBEpCTHE KOTOPOrO MPOMYyIieH
mHYp 2, MMEOmMiA Ha KOHUIAX nermm 3 aad pyk. [duamerp
OTBEpCTHA BOPOTHHMKa 25 MM, fnvHAa mHypa — 1 M.

Bo Bpemsa Gera npucnocofieHre MOANEPXUBAET pyKH Gery-
Ha M HampasaseT HMX ABHXEHHME B HANDaBJICHUM <«BlEpef-
BBepx». IIpu 9TOM BeC YK MEepefaeTcA Ha BEPXHIOK MOJOBHHY
Tena, ¥ OeryH, TakuM OOpa3oM, YAEPKHBAET CBOE TYJIOBHUILIE
B TIPABHJIBHOM I1010KeHHH. KpoMe TOro, 3HauMTeNbHO yyu-
[IAETCHA PABHOBECHE 334 CUET YCTPAHEHH: IONEPEYHOro ABHXKe-
HHS PYK Nepef TeaoM GeryHa. DTO cHOCOOCTByeT CHATHIO Ha-
NpPSAXEHUS MBI M CHAXEHWIO MOTEPH DHEPruu.

Puc. 167 Puc. 168

YcerpoiicTBo Ins yKpenjieHus Ml Hor. IlozBosnser Boc-
NMPOM3BOAMTb ABMJKEHHsI HOr mpHM xoxabbe Ha sbkax [194].

YcrpoiicTtBo (puc. 168) cocToHT N3 MEeTaUIMYECKOTO OCHO-
BanuAa I M pByX Hanpasasiomux 2, 3, Ha XOTOPHIX yCTaHOBJIE-
HH POJIMKHM, HecyImue MOABHXKHBIE KapeTku 4, 5 ¢ mnosepx-
HOCTBIO M3 C)XKHMMaeMoro marepuasa. Ha ocHoBanuu I 3axpen-
JfieTCA pPEe3NuHOBasA NPOKJaAxa ToamuHod or 3 mo 10 mm
(B 3aBHCHMOCTHM OT 3a/iaBa€MOro CONPOTHBJICHMS IIPH Mnepe-
ABHXXEHWH N0 Hed po/MKOB). PaccrosHne MeXAy HampasJisio-
IMMMH PEryJUpyeTcs COeAUHUTEIbHBIM cpeficTBOM 6. s nox-
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JICpXXaHHUS pABHOBECHA CIIOPTCMEHa IpPEeAyCMOTpEHH Iec-
Tel 7, 8 ¢ HaKOHEUHMKAMH.

CrnoprcMeH, pPa3MECTHBUINCH Ha YCTPOMCTBE, BBIIOJHAET
JBHMOKEHHMSI HOTaMM, repemeiiasi B MPOTHBOIONOKHbBIE CTOPOHHB
KapeTku 4, 5. Tak Kak pOJIMKHM KapeTOK MMOTPYKAaKTCH B pe3-
HOBHIE INPOKJIAAKM OCHOBaHus I, ycwiue, Heobxoxumoe s
mepeMelleHus KaXI0i 3 KapeToK, yBeJIHuUMBaercs, obecmneuu-
Basg TakuM 06pa3oM GOJbHIYIO WHTEHCHMBHOCTH HATPY3KM IIpH
BBLIIOJTHEHHM YIPaKHEHUA. 3a cUeT mepeHoca HEeHTpa TIXKECTH
TeNa ¢ OAHOW HOTM Ha APYIYI0 COMNPOTHBJIEHHE [BUXKEHHIO
B pa3iMuHble $a3bl MOXKET U3MEHSTHCH.

TpeHaxep — UMMTATOD JIBVIKeHMH JbDKHMKOB. IlpenHa-
3HaueH [/ TPEHWPOBKHM CEpAEYHO-COCYAMCTOH CHUCTEMBI Iy~
TEM WMHWUTAOUHA [OBAXKEHHH JBIKHHKA C JOIOJHUTEIbHOMN
Harpy3Ko#M Ha pyku M Horm [174].

YcrpoiictBo (puc. 169) coctour ©3 3aKperIeHHBIX Ha
OCHOBaHMM [ BEPTHKAJIbHBIX CTOEK 2, 3 M YCTAaHOBJIEHHBIX
noa yrjioM K HUMM Hanpasiasommnx 4. OcuoBanuwe I umeer
NPOTHBOIIYMHOE IOKPBITHE 5 M HanpasasiomWue 6 a5 mepe-
MEIIEHUsA B HUX IIATGOPM, Ha KOTOPBHIX 3aKPEIUIAIOTCH HOTH
crioprcMeHa. C HMXXHEH CTODOHBI MOBEPXHOCTH IL1aTdopMer 7
Ha ocAX 8 3aKpemseHbl macTMaccoseie ponukd 9. Ha mepen-
Heil W 3agHell uyacTsax ocHoBamusi I ycrauopsensl 6noku 10
misa npomyckanmusi Tpoca II. B mepexnHeii yacTm ocHoBaHuA [
pachoNOoXeH y3€eJ TOPMOKeHuA [2, BKAOYAIomuii npyxuny 13,
3aTAXHYIO pyuky 14 m TopMosHble PpMKHMOHHBIE OUCKM (Ha
pHCYHKe He nokasansl). CBo6oauble KOHUB Tpoca 11 3akpen-
JIeHBI HA TOPMO3HBIX JUCKaX, a caM Tpoc I ormbaet 6a0ku 10,
HaMaThIBaeTCs Ha y3ex TOpMOXXeHus I2 u coeguHsieTCS ¢
HUXKHeH noBepxHocTbio Iuatdopm 7. Ha Hanpasasiommux 4
YCTaHOBJIEHBI MOJABMIKHbIE KapeTku 5, nMeromue pykostku 16
M TopMO3 17 pyIsi N3MeHeHNsl CUJIBI TPEHUSA pH TIepeBUKEHIH
Kaperok I15.

DYHKIUMOHUPYET YCTPOWCTBO craeaywommm obGpazoMm. Pas-
MECTHB Ha 1uaTdopMax 7 HOrM M B3MABLIMCH 33 PYKOATKH 16,
CIOPTCMEH nepeMemiaer oaHy IardopMmy 7 Hasan, a Apy-
ryo — Brepeja. OJHOBPEMEHHO ¢ 3THM OH IE€PEABUTAET pyKa-
MH KapeTku IS5, mMuTHpys TakuMm oOGpasoMm OGer Ha JIBIXKax.

YCTpoicTBO ANl TPEHMPOBKHM JbDKHMKOB. [IpenHasnaueno
JUis TPEHMPOBKM JIbI)KHMKOB, B YaCTHOCTH ISl HMHTaLMHA
6era no nepeceueHHod mectHoctH [161].

Ycrpoiticteo (puc. 170) cocTouT M3 COoeMHEHHBIX MEXIY
coboit Hanpapnsiowmx I, 2, Ha paGoueil MOBEPXHOCTH KOTO-
pBIX CBOOOAHO YCTAaHOBJAEH 3aMKHYTHI 3/7€MEHT 3 TpEeHHA.
Ilnargopmer 4, 5 cBOGOAHO MEpEMEMIAIOTCSA 110 HAINpPaBAAIO-
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muM /, 2 B nepefHe3afHEM HaNpaBJIeHUH JO CONPHKOCHOBE-
HHA ¢ orpaHuunTensmu 6, 7. Ilox Hanpasasiomumu I, 2 pac-
MOJIOJKEHO OCHOBaHME 8 C MOANPYXHHEHHHIMHM BepIUHHaMH 9,
10 nns pasMelenus JBIXHBIX nasok I1.

PasmecTuBmmch Ha mnnatdopmax 4, 5 M B3ABIUIKCH 3a
ABDKHBIE NaJkKu [1, NABDKHUK OCYIIECTBAAET [BHIKCHHUA,
aHaJIOTMYHble [BHXKEHMAM IpH Oere mo mepeceuyeHHON MeCT-
HocTH. I1pn sToM mnatgopmst 4, 5 nepemMeIaloTcs, ¥ BMeCTe €
HUMH lepeMellaeTcss W 3aMKHYTHUA 2yeMeHT 3, cospaBas
HEOOXOAMMYIO HArpysKky.

YCTpoiiCTBO 1A TPEHHUPOBKU JbDKHUKOB. IlpemnasHayeHo
AJisi IPOBEIEHUA Y4eOHO-TPEHHPOBOUHBIX 3aHATHIL MO JIKIKHO-
MY CHOOPTY, a TakXe [Jifi TeCTHpPOBaHMA paboTocnocob-
HOCTH CHOPTCMEHOB B JaGopaTopHbix yciaosuax [7].
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Pue, 170

Vcrpo#ictBo (puc. 171) cocrour M3 pambl I, CMOHTHpO-
BaHHBIX Ha HeH AOPOXeK 2, Teaexek 3, 4 ¢ KPEIUIEHHEM JIA
06yBH, KOTOpbie MOTYT COBEPIIATH BO3BPATHO-MOCTYNATE/ILEBIE
JBHKEHHsA. MexaHN3M CO3JaHMs HArpy3Kd BKJIKOYaeT B cebs
MaxOBHK H TOPMO3, KOTOPBIM CJIYXXHT THApOHAcoC J. Maxopuk
CBfi3aH C TeJexkKaMH 3, 4 MOCPeACTBOM 3aMKHYTHIX I'MOKHUX
3JIEMEHTOB 6, OXBAaTHIBAIOHUX 3Be30uKM 7. ONOpHBIE AOPOXK-
K¢ 2 OXBaThBAOT 6apabaubl 8, 9, YCTAHOBJIEHHEIE NOABHKHO
Ui PEeryJIMpOBaHMS HAaTSIKEHHMS JOPOXKH 2 ¢ MOMOINBIO
pactaxex 10.

B ycrpolicTBe uMeercs perucTpupywomuit npubop 11,
amopTu3aTtop I2 ¢ TpocukoM I3 u mosic 14 pans cnopTcMeHa,

CnoprcMeH, pa3MECTUBIIMCH Ha TeleXkax 3, 4 U mpucrer-
HYB nosic I4, HauMHaeT BBLIIOJHATH ABH)XEHHUS, aHAJOTHUYHbIC
JBHMJKEHMIO JIBDKHMKA. JIMHaMUYecKyue XapaKTEePUCTHKH OTTas-
KHMBaHHUSA DErMCTPUPYIOTCS npuGopom 11, a BeMYHHA HArpy3KH
3alaeTCA B 3aBUCHMOCTHM OT TPEeHHPOBOUHOM IIPOrpaMMBEI.

FAN Puc. 171
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IIporpaMMHBIii HMHTATOp IJAA JBDKHHKOB. Ilpeanasnaden
JJISl BHPABOTKH HABHKOB IO BHIIOJHEHMIO JABHIKCHMM JIBIKHH-
KoB mpu cnycke [162].

Vcrpo#icreo (puc. 172) npeacraBnsier co00H HaKJIOHHYIO
IJIOCKOCTDh I ¢ YCTAHOBJIEHHEIMM HAa HEHM MOBOPOTHBIMH JIbIXKa-
MM 2, 3, Kaxzaas U3 KOTOPbIX MMeeT Ha OJHOM KOHIIe CPEACTBO
JJIA CKOJIbXEHUA 4, a ApYroi KOHeI| PAaclO/IOXKeH Ha MOJBHXK-
HO#M mapHUpHO# onope J, 6. Kapetku 7, 8 mo3BoaAsAIOT KaXAOHK
JBIXKE TOBOPAUYMBATBLCA IO KPHMBOH M3 OJHOro KOHIA ILJIOCKOC-
4 ] B Apyro# mo 3apaHee 3agaHHO# mporpamme. Ha mnockoc-
TH HMEIOTCH OTBEpPCTHS 9 pjIsA pa3sMCIICHMs B HHX HAaKO-
HEUYHMKA JBDKHOM nanku 0.

BeTaB Ha JBIKHM, CIOPTCMEH HAUMHAET BHIMOJHATD ABHXE-
HHsSI, MEHSAsl YroJ HaKJOHAa M CKOPOCTb MEpeJBUXKEHHSA, HMH-
THpPY# ABM)KCHHsA IIPH cycKe. YIPaXKHEHHs HAYMHAIOT C IPOC-
THIX [BMXEHHH M IIOCTENEHHO YCJOXXHAIOT, NPHYEM KaxXaoe
JBHXXEHHE BHIIIOJHAECTCA JIETKO M PUTMHYHO.

YVCTpOMCTBO N5 KOHTPOAA NPAaBUALHOCTH BHIGOpa JbBIK-
HbIX OOTHHOK. KOHTpO/MbP OCYLIECTBAAETCSA NMPH INOMOINM [ABYX
OCHOBHBIX [BHXKE€HHMHA, B KOTOpHX IPHHMMAIOT YYacTHE JIO-
IBIXKKA B naTku [247].

YcrpoiicTBo (puc. 173) BRIIOYAIOT B ce0s YCTaHOBJICHHHIE
Ha OCHOBaHMM I TENECKONMUYECKME BEPTHKAJIbHHIE CTOHKM 2,

Puc. 172
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CnHpaJibHBIE IPYXHHH 3, 4, rarT-
dopmel 5, 6 U Kpernenus 7 ans
JBDKHBIX GoTMHOK. HHXHHE BHT-
KM TpyXHH 3, 4 COEQHHEHBl C
ocHoBanneM [ mpH moMolM 3a-
XKUMOB 8, 9, oOecrmeunBarommx
BpalllaTeJbHBIE JBHXXKEHHA IIpy-
XKHH B TOPU3OHTAJBLHOM ILIOC-
KOCTH.

3aKpenus JIBIXKHBIE OOTHHKHM
Ha mwardopMax 5, 6 n orperyau-
pOBaB MOJIOKEHHE BEPTHKAJBHBIX
CTOEK 2, CHOPTCMEH OCYIUECTBJA-
€T [ONEepEMEHHBIE IBUXKECHHUSA JIO-
JBIDKEK M ISTOK HOr, MMHUTHPYA
JBDKHYIO xoap0y. Ilpu atom cpa-
3y K€ MOJXXHO OIpejae]uThb, Ipa-
BHJIbHO BHIODaHH OGOTMHKHM MJIH
HET. Puc. 173

YCTpOICTBO IJA TPEHHPOBKH
JLIKHMKOB. I103BOIAET BOCIPON3BOAUTD €CTECTBEHHBIE IBHXKE-
HMA TOPDHOJBDKHHMKOB C OJHOBPEMEHHBIM pPa3BUTHEM CHWIbI
MBIOIL, HOT, cHMHHM M pyk [227]. OpHiM M3 npeHMyHIECTB
TPEHaxXepa SABNACTCA BO3MOXXHOCTb HCIOJB30BAHUS €ro IMpH
OoOyYeHHM [leTell U HAYMHAIOIMMX CIOPTCMEHOB.

Ycrpoiicteo (puc. 174) mmeer anactiuunbie Tarn I, mpomy-
HmIeHHBIE 4epe3 oTBepcTHA 2 mofAca 3, pacHoJIOXEHHOro Ha Te-
Jae cnoprcMeHa. KOHUEBI TArM coeguHEHH C IUIomMaakoi 4 o
pasmemenus Hor. Ha cBOGOAHBIX KOHUAX /MACTHYHHX TAr I
MMEIOTCA PY4Ykd 5. BepxHAs HOBEpPXHOCTD IUIOMagKu 4 Iuroc-
Kasd, a HMKHAA — BHIIYKJas. CHOPTCMEH, 3aKpemudB Ha Teje
nosic 3, Geperca 3a pyuyku 5 M HAuMHAET BHIIOJHATL TE MM
MHBIE [IBUXXEHHMA JBDKHUKA. Ilpn crmGaHum Hor miomapaxa 4
HAKJIOHACTCA, @ 3JacCTH4HbE TATH | HATAIMBAIOTCS, TEM ca-
MBIM 00€CIeYMBAETCS HArpy3Ka Ha MBINIBL TOJEHH, CTOIbI,
CIIMHH M PYK CIOPTCMEHa.

IlepeHoCcs BeC TO Ha OFHY, TO Ha APYIYIO HOTY, CIODTCMEH
MOJXKET TIOBTOPUTh BECh JMANa3OH [ABHIKEHHH rOpPHOJBIKHHKA,
chOyckamouerocs ¢ BepmuHbl. KpoMe TOro, yCHIMBaeTca TOHYC
MBILIL ¥ CHHMJKAIOTCS 60JieBble OLYHMICHHMs, BO3HUKAIOMME, KaK
MPaBWIO, TIOCJIE TNIEPBBIX AHEH KaTaHMsA Ha JbDXKax.

OBnageHue TEXHHUKON OTHEJBHBIX [ABMIKCHMH 3aBUCHT OT
cTeneHN (PpH3MYECKON NOArOTOBIEHHOCTH JIBDKHHKAa M 3amaca
€ro ABUraTe/JbHBIX HABHKOB.

Tpenaxep Aas pa3BuTHA MblIOY JbDKHMKA. IIpeapna3HaueH

3
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Puc. 174

AN pasBHTHA CHJIBI MBIOIL, CTYMHEH, JIOABIKEK, KOJIEHEH H
JAPYTUX MBI HOT, YYacTBYIOIMX BO BpallaTeJbHbIX ABHIKE-
HuAX abDkHMKA [187). OHO MoXeT GBITE HCNOJB3OBAHO M /1A
HMHUTaliMM BCEBO3MOXHBIX IIPHEMOB MaHeBpHpOBaHMA (Cia-
JIOMHblE IIOBOPOTH], TEPEKPECTHBIA Iar, MapasuleJibHbIA Oer).

Verpolicteo (puc. 175) cOCTOMT H3 YCTAHOBACHHHIX Ha
ocHoBaHMH ] moBopoTHBEIX IIaTOpM 2, 3, CBA3AHHBIX MEXAY
coboit pyXuHaMH 4, C PacHOJOKEHHBIMM Ha HMX Kadaloliy-
MHCH B Pa3/IMYHEIX IUIOCKOCTAX ONOpaMH J i pasMeNeHHs
Hor AbKHHKA. Ha ocHoBanmu ! mmerorcs oTBepctus 6, B KO-
TOpHI€ BCTaBJIAIOTCA HAKOHEYHUKM JIBDKHBIX TIAJIOK.

VCcTaHOBMB HOTM Ha OmoOpax J, CIOPTCMEH HAyMHAaeT BHI-
NOJIHATD T€ WM HHBlE ABUXKEHUsA, OJM3KHME TIO CTPYKTYpe K
COpPEBHOBATEJLHOMY YHOpa)kHeHHIO. IIpH TOM OH IBITaeTcA
pa3BepuyTh IWwiaTdopMbl 2, 3 OTHOCHUTEJIBHO CBOMX OCEH, B TO
BpeMA KaK NMPYXHUHH M KAyaloWMecs ONOpH J NpernsaTCTBYIOT
STOMY mpoleccy.

VYcerpoiicreo Ay orpaGoOTKM TeXHMKH MNaBaHusA, OGecme-
YUBaeT OMOpPY M NAacCCHMBHOE yAep’KaHue IUIOBLla Ha BOAE C IO-
MOIIBIO KOJIBLEOOPA3HOro MOMIaBKa, CHA0KEHHOro NPHUBSA3BIO,
M OPOJOJBHOIO NMOIUIaBKa, MOAAEPKHBAIOMIEr0 roJioBy CHOpT-
cmeHa [140].

VerpoitctBo (puc. 176) BkiioyaeT B ceOfi NPOAOJIBHBILMN
MOMIaBOK I, COCAMHEHHDIN Yepe3 CBA3b 2 ¢ KOJAbLEOOpa3HBIM
NOILUIAaBKOM J, 3aKperyieHHBIM Ha TaJMHU IWIOBIA NPH IOMOILH
peMHA 4 ¢ npsAXKOH 5. B momiaBok 3 BMOHTHPOBAaH KOJIBLEBOR
3aXuM 6, KOTOpHIi ¢UKCUpyeT HEIUIOHOBYIO TATy 7, coepgM-
HEHHYIO ¢ ymkoM & pe3mHoBoro Matra 9. Huxusasa cropoHa
maTa 9 ocHameHa mpucockaMu /0, IPUKPEIVISIOINUMH MaT KO
OHy 6acceifHa WM BaHHBI,
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Puc. 175

Puc. 176
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Pasbepuuurtenpubiit Tpoc Il 3akperieH OJHHM KOHIOM K
IwaBalomemy mMaugy I2, a gpyrum — K Kpal pPe3HHOBOrO Ma-
ta 9. C moMOMmBIO 3TOH CHCTEMB MaT MOJKHO OCBOOOXJATb OT
gHa Gacceiina.

(DYHKIHOHANBHO YHMBEPCANBHLIA IMapHuUp, 0O0pa30BaHHBIMA
KOJIbIIEBBIM 3a)KHMOM 6 M TSroi 7, JaeT IUIOBLY cBOOOAY ABH-
JXEHHIi BOKpYr BCEX TpeX OcCeH, T. €. BpalleHHs, ABHIKECHHA
BIEpEN M B CTOPOHY. Iln0oBel MOXET IUIBITH JIOOBIM CTHIEM
H OpH XENaHHAH OBICTPO OCBOGOXAAETCA OT COCHUHEHMS C He-
NOABHMXHOM omopoit 9.

Ona ysenuueHUs Harpy3KM Ha PYKH M HOTH OJHOBPEMEHHO
HaAEeBalOTCA IUIaBHUKM., MX HMCHIONb30BaHME MOBHILIAET I'HAPO-
JTMHAMHYECKOE TOPMOJXKEHHE, UCIBITHIBAEMOE CIIOPTCMEHOM BO
BpeMsl TPEHHPOBKH.

YcrpoiicTBo aas o0ydYeHMs IUIOBUOB TEXHHMKE IOBOPOTOB.
IpepnasnaueHo A1A 0OydeHMsA IJIOBIOB MOBOPOTaM 0Ge3 BOABI
y crenxu Oacceitna [77].

Vcrpoiicteo (puc. 177) mpencTapisier coGO0il BHIIOJIHEHHOE
B BHAE paMBl OCHOBaHHMEe [ ¢ GOKOBHIMH KPHBOJIMHEHBIMH
onopamu. Ha paMe IIapHMpPHO YCTaHOBJIEHO CPEACTBO 2 JJIA
yAepXKaHus IUIOBIA, MMEIOIIEee JXXECTKMH OBOPOTHHIA 6aHgax.
OcHoBanue ] MOXET KayaTbCA B HanpaBJeHWH INepeMelleHHs
IUIOBIIa M MMEeT Ha KOHI@aX aMOpPTU3aTopH 3, NPOTHB
KOTOPHIX YCTAHOBJICHB pPEeryJMpyeMble omope 4 I OTTAJIKH-
BaHUA.

HaxsnouuB ocHoBanue I, TpeHEp IOMOIAeT IUIOBLY BBECTH
Te0 B OaHpmaxX 2 M 3acCTErHyTh NOSCHOM peMeHb. 3aTeM
TpeHep HaKJIOHAET OCHOBaHMe [ Brnepel [0 COINPHKOCHOBE-
HHs aMOpTH3aTopoB 3 ¢ omopoii 4. TakuM 06pa3oM MMHUTHPY-
eTcfi HaIBB K Gopry Gacceitna. [lanee TpeHep mojaeTr TeJo
CHOPTCMEHa B CTOPOHY IOBOPOTa AO NMPHHATHSR MM IOJOXKEHUS
Ha 6oky. Ilpu oTOM cnopTcMeH crubaeT HOTH B KOJICHAX, yCTa-
HaBIMBas CTYNHM Ha omopax 4.
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Puc. 178 PT777 7777707777770 777 7770777777 7707777,

Y6eauBmMCh B IPABHU/IBHOCTH BINOJHEHHS BTOW YacTH YII-
paXHEHUs], MEPEXOASAT K 3aBeplueHAI0 NMOoBopoTa. CIIOPTCMEH
MOJaeT PYKy BIeped H, OTTAJIKMBAajACh HOraMH OT OIIOp H
OJHOBPEMEHHO ITOBOpPAuYMBasi TEJO A0 TOPH3OHTAJIBHOrO IO-
JIOKeHUs (JMIOM BHH3), HMHTHPYET OTTaJKMBaHHE OT GOpTH-
ka GacceiiHa M cKonbkeHHe B BOpe. IlepeBUXEHHE €ro ocCy-
IECTRIAETCA 3a CYET BO3BPAIUEHHS paMbl B HCXOJHOE IT0JIO-
KEHUe.

YcTpoHCTBO MPOCTO MO KOHCTPYKUMH M IIO3BOJIAET IyTEM
TECHOTO KOHTAKTa TPeHepa U CIOPTCMEHa YCKOPHTBH MPOLECC
obyueHns, oTpaGaThiBas MOBOPOTHI IO YAacTAM M B ILEJIOM.

YCTpOMCTBO IJIsI TPEHUPOBKHM ILIOBHOB. ITo3BONIAET COBEp-
HIEHCTBOBATh KOOPAMHALMIO ABHXEHHH PYK M HOr IpH IL1aBa-
HMM pa3HHIMM cTHAAMH [55].

YcrpoiicrBo (puc. 178) cocrour u3 ocHoBanus I, HampaBs-
JIAIOIMX 2 M TesIeXKKH 3, CBA3AHHOM C OCHOBaHMEM [ IpyXu-
Hoit 4. Ilepen TeneXKO# PACIOJIOKEHbI KOHIEBHIE BHIK/IIOYA-
TEeJX 5, DIEKTPUYECKU CBA3AHHbIE C CHTHAJBHBIMH JJIEMEHTA-
MHu 6. Cpeactsa 7, 8 pad co3gaHus HAarpy3Kd Ha PYKH M HOTH
BHIITOJTHEHE B BUJE LEHTPOOEIKHBIX PETYJIATOPOB C TATOBHIMH
muypamu 9, 10.

CnoprcMeH pa3memaeTcsa Ha Tejaexke I, 3axBaThIBaeT py-
KaMH ¥ HOraMH TATOBhle WIHYPH 9, 10 n coBepmiaeT uMu rped-
KOBBHI€ IBUKEHMS.

IIpu TpeHWpOBKEe B IUIaBaHMU GpPaccoM CIOPTCMEH OTpa-
GaTBIBaeT TEXHHKY COIJIACOBAHHHIX [BM)XEHMH PYKaMH H HO-
ramu. Teynexka, mpeofiosieBast CONPOTUBJACHUE MPYXKUHBI 4,
nmepeMelnaeTcsa BIEPE] U B3aMMOJAEHCTBYET CO IITOKOM KOJIb-
LEBOT'O BHIKJIIOUATENA J, BCIEACTBHE YEro 3aropaeTcs WIH rac-
HET CHMT'HAJbHEIA 3jeMeHT 6. Jlasee CIOPTCMEH JOJDKEH COBEp-
IUTh rpebOK HOramMW, He BHIBOAH TENEXKY 3 U3 KOHTAKTa C
KOHIIEBBIM BBHIKJIIOYATENEM J, O 4eM CBHMAETEJBCTBYET pabora
CUTHJIBHOrO JI€eMeHTa 6.
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BeJHMUYHHY MPEOHOJICBAEMEBIX IUIOBIIOM YCHJIMH DPEryJHUpYIOT
rnepeMenIeHHeM KOHIEBOro BEIKJIIOYaTeNs J BAOJIL OCHOBaHHA.
VcTpoicTBO PEKOMEHAYETCH HMCIOJb30BaTh B TPEHHUPOBKE
KaK HOBHYKOB, TaK H KBaJIM(PHIHMPOBAHHHX CIOPTCMEHOB.
VcrpoiicTBO IS TPEHUPOBKU HOr InoBuos. Ilossoaser
OnicTpee BHIPAGOTATh TMOKOCTb CYCTABOB JUIfA NPHAAHHAA 3BEHb-
fIM HOT ONTHUMAJIbHOTO MOJIOKEHHs, 0OecrneunBalonero BHICO-
Kuil 3¢deKT nopmueobpa3HOro OTTaJKUBaHMA OT BOAm [72].
Verpoiicreo (puc. 179) cocTronT M3 omopel /| ¥ CTOWKH 2,
Ha KOTOpO#M 3aKpemneH nOsicHOM pemenb 3 ¢ Mydrtoi 4,
nepeMealomenca BIQAb CTOMKHM 2, pand ¢ukcanum Tena
cnoprcmeHa. Ilepem crofikoit 2 Ha omope J ycTaHOBJIEHA

Puc. 179 5

PYKOSITKa 5 M aMOpTH3aTOp, MMEIOLIMH ONOpHyIO MydTy 6,
B KaHaJx KOTOpo# cBoGogHO BcTammeH mnazen 7. Mydra 6
MOJXET IIOBODAaYMBATbCA M BEPTHUKAJbHO MEpeMEMATbCcH B
nansue 7, MMEIOLIEM pe3bby ¢ peryaupoBo4HO# raikoi 8.
Ha onopuyio MydTy 6 ¥ nanen 7 Haca)XeHa aMOpPTU3aLMOHHAA
npykuHa 9 cxarusl.

YcTpoiteTBO uMeeT ABe nyrooGpasHeie Hanpapamomue 10,
HA KOTOPHIX pas3MelleHH npoymuHel J] FropH30HTaJbHOM
mranrk ]2, coepunennnle mapuumpoMm I3 omopuoi Mydrh 6
amoprtnzaropa. Ha xaxpoit mranre /2 CMOHTHpOBaHa ILIAT-
dopma 14 piasm HOr, NMepeMeUjAIOLAACH BAOJb MTAaHrH I2 n
NOBOpPAaYNBAIOIAACA BMECTe ¢ HEH.
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TpeHHpOBKa Ha JaHHOM YCTPOWCTBE 3aKJIIOYAETCA B MHO-
FOKPaTHBIX NPHCEJAHMAX NPH Pa3JAMYHBIX MOJOXKEHHAX CTYI-
HEeH HOI' C aMOPTH3AaLMOHHBIMH [BMJKEHHUSMM TeJa B KOHIIE
Ka’X/Ioro IpucefaHus.

IIpn KaXXgOM IpHCeJaHMM IUIOBEL CTPEMHUTCA PpacIoJo-
XUTh Gefpa, TOJIEHH U CTOMH TaK, KaK JTOr0 TpebyeT Iuia-
paHne ctuieM 6pacc. IIpn JOCTHKEHMH TENOM KpaiHe#d HMX-
HEHd TOYKM NpyXHHa 9 aMOPDTM3aropa B CHJIy YBeJIMUMBAIO-
piefica Harpy3KM Ha OmnopHyio MydTty 6 cxumaerca. Mydra 6
CKOJIB3UT O NaJblly 7, BMeCTe C Hedl BHHM3 MOJAIOTCHA BHYT-
penHue Topusl mTaHr I2 u mwiargopmbl I4 BHYTpPEHHNMHM
YacCTsIMH, T/I€ PacnojoXeHh nATKH. Ilepenmuue yacTH muar-
dopmel 14, rae NOMeWAIOTCS HaNbUbl CTON, (PUKCHPYIOTCS
Ha Hanpapasiomux /0, U NO3TOMY CTOMNBI ellle JaJblle OTBO-
JIATCA B CTODOHBI-BBEPX, YBEJHYUBAS C Ka’KIbIM ITPHCEJaHUEM
3TOT YyroJa CIHOaHMA B CTOPOHY CYNUHAIMH.

OpnospemenHo maardopma I4 mnoBopauMBaeTcss BOKDYT
NpOAOJIBHONM ocH wiTaHrd /2, m yros crubaHUs TOAEHOCTONHOTO
U KOJICHHOTO CYCTaBOB YBE/IHUYHBAaeTCA M B STOM IepeAHe3aj-
HEM HAIPaBJCHHH.

ITocsne 3aBeplueHMsl NpHCEJaHWA I[JIOBELl, ONMMpasch Ha
PYKOATKY J, mogHMMaeTcs BBEpX, YMEHbIIash HAarpy3Ky Ha Ho-
T, ¥ BHINpAMAAET HUX, YMEHbmIasi BO3JEeHCTBHe Ha matdop-
My I4. Ilpyxuna 9 amopTu3aTopa 0cBOGOXIAETCA M BO3Bpa-
1[aeT aMOPTU3AaTOP B MCXOJIHOE IOJIOJKEHHE.

Jms Toro urobn B mpouecce OTpabGoOTKHM AeHCTBHI coxpa-
HATDb IPaBWIbHbIE YIJVIBI B CYCTaBaX HOr M NOSICHHULE, CIYXHUT
cToiika 2 M 3aKpelJIeHHbIH Ha Hell MOJBIXKHO MOSICHOM pe-
MeHb 3. 1 B NCXOAHOM, H B 3aKJIIOYUTENBHOM IOJOKEHHH DTH
3JIEMEHTHI YJEPXKHBAIOT IOJIOKEHHE Tejla CHOPTCMEHa, Y4eM M
JOCTHraeTcs COXpaHeHHWe IPaBIIBHOTO NOJOXKEHHS HOr IO
OTHOIIEHHUIO K TYJIOBHILLY.

YcrpoiicTBO I TPEHMPOBKM Iuiosnor [115].

YcrpoiictBo (puc. 180) co-
CTOMT HU3 YCTAaHOBJIEHHOHW Ha
HaKJIOHHOH Hampapasomei [
TeJIeXKH 2 ¥ MapHUPHO CMOH-
THPOBAHHOM Ha HeH miatdop-
mbl 3. Ilmatdopma 3 moxer
MOBOPAaYMBATBCS B BEPTHKAb-
HOM IJIOCKOCTH H (¢uKkcupo-
BaTbCA IO/,  OMNpEJeSeHHbIM
YyIJIOM HAKIOHA K TOPHU30HTY
TOCPEeACTBOM pelyara 4.
B Bepxue#t yacTH HampapisoO-
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mei 3aKpemnsieH rHOKMil 2JIeMeHT 5 ¢ PYKOSITKOM, a B HHMJKHEH
yacTH — aMopTH3aTop 6 ¢ GpacseroM 7 mepeMeHHOH MaccHl.
Ilns cTpaxOBKM CIOpPTCMEHa Ha miaaTdopMe HMEITCH NpH-
pA3Hbe pemHu 8. Ilepen TpemupoBkoii miaatdopmy 3 ycraHas-
JMBAIOT MO/, YrJIOM HAaKJOHA K TFOPH30HTY, COOTBETCTBYIONMM
MOJIOKEHMIO Tesja B ¢pa3e 3axBaTa BOALI NPH IJaBaHUU. ILro-
Bell JIOXHUTCA CIHHON Ha IuIaTOpMy K NMPHUCTETHBACTCA pPeM-
HsMu 8. OpHOMi pyKoOH ¢ MOMOmBIO TMOKOrO 2JeMeHTa J
H PYKOSATKM CHOPTCMEH YAEpXHMBaeT ceGs Ha HaNpaBiAIOLIEH,
ApenATCTBYS MEPEMEIIEeHUIO TeAe)KKH BHH3. Ha npyryio pyky
B 00J1aCTH JIOKTEBOrO CyCTaBa HajieBaeTcs Opacyer 7.

Ip¥ BHRIOJHEHWH YNPaXKHEHHs IUIOBEl| MOCBUIAET DPYKY
¢ 6pacnerom 7 U3 3agHEro MOJOXEHHUA BIEPEA-BBEPX, KaK MPH
IUIABAHHH. B KOHIE DNPOHOCA aMOpPTU3aTOp 6 OKa3LIBaeT
TOpMO3silee AeidCTBHE Ha DYKy ILIOBIA.

YcTpoicTBO ANA TPEHHPOBKH HOT nmuoBuos. ITo3soaser Boc-
NPOM3BOJMTh NAMHAMMKY YCWIMHA HOT IUIOBLOB NpH rpebke M
3aHOCE, MMUTHDYA peaibHbIE YCIOBUS HarpyxeHus Mumu [73].

B ycranoeke (puc. 181, @) Ha ocHoBammm [ 3akpeiuieHa
BepTHKaJIbHasA CTOiKa 2 ¢ 06oiMoIl 3, uepe3 KOTOPYIO MPOXOAHUT
ropn3oHTanbHasi och 4. Ha KOHIax ocn pacmosoXeHbl AByILUie-
ge phiyard J, HecyuiMe Ha OQHOM ILIeYe rpysel 6, a Ha ApYy-
roM — 2JIEMEHT 7 JJIf pa3MELIeHHs CTOIL

IMepneHanKyasapHo OcH 4 YCTaHOBJICHH 3aMKHYTHIC HaNpaB-
Asomue 8 ¢ napasuieibHHIMA GOKOBEIMM cTopoHaMH. OxHa U3
cTopod uMeeT komup 9 (puc. 181, 6) pnsA U3MEHEeHMs HArpy3KH
rpeOKOBOYO /IBMXXEHUsE U MOy KHHEeHHbie TosKatesm 10. Jdpyras
6GokoBasi CTOpOHa IpHMMBbiKaeT K Komupy [I, AHO KOTOpOroO
HMeeT MOABbEM M CKOC. MeXay KOmMpoM M JOPOXKOH pacno-
JoxeHa meperopogka [2, paspensiomas MX B CpefHEH 4YacTH
Hanpasnsiomen 8.

CnopTcMeH JIOKHUTCA IpyApIo Ha JIeKaK, HaieBaeT Ha CTONbI
HOT MATKME 2JIEMEHTH M paboTaeT HOraMH, Kak MpH I1aBaHHH
kponeMm. C JHBHXEHUEM CTONBl rpeGKOBOM HOTHM BHM3-HA3aj
TonKarenb 10 mpuKUMaeTcss KO AHY Konupa Il M, HCHBITHIBasA
TOPMO3HOE CONPOTHBJIEHHE, NIEPEMENIAETCA B CTOPOHY KPYTH3-
b, ITo Mepe ABH)KEHHA TOJKATENs K KOHIYy Hampasasiome# 8
Harpy3Kka BO3pacTaeT, a 3aTeM NPH BLIXOAE TOJKATeJsd Ha «LUla-
TO» KPHUBHM3HBI COXpPaHAE€TCA M BHOBb B KOHILIC KONHMpa Pe3KO
nmajgaer. JTa CWla TPEHMA U INepejaeTcs depe3 ABYILICUMH phI-
yar 5 Ha HOry 1wioBna. OH omrynmiaer Harpy3ky M IpeofoJIeBaeT
BO3HMKaomee conporusienne. IIpy 3aBepmeHUN «aKTHBHOTO»
ABUXEHUS MASITHUK TNOJ, JEHCTBMEM rpy3a JBUXETCA B oOpar-
HYIO CTOPOHY M CHOCOOCTBYET MOAbEMY HOTH B MCXOAHOE JUIs
rpebka mosoXeHue.
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Puc. 181

HU3MeHeHMe CONPOTHMBICHHMA B MPOLECCE JBHIKEHHS HOraMu
WAECHTHYHO COMPOTHBJICHHIO BOJALI NPH aHAJIOIMYHOM JIBHIKe-
HHM B IUTaBaHHH KpPOJIEM. JTO IOJIOXKMTENBbHOE CBOHCTBO Tpe-
HaXepa NO3BOMAET PEKOMEHAOBAThH €ro Aas OOyueHHs HOBHU-
KOB, TaK KaK C €ro MOMOIIbI0 MOXHO ONpPOGOBATH JBHIKEHHS
U npuoGpecTH B YCIOBUSAX CYIM HEOOXOAMMbIE YMEHHS H
HaBBIKH,

VCTpoiicTBO Ui TPeHMPOBKM ILIOBIOB-Gpaccucros. Ilo-
3BOJISACT ITOBBICUTH KayeCTBO MOATOTOBKM CIIOPTCMEHOB B ILIa-
BaHWM, NpUOAMIKasl YCNIOBHS TPEHMPOBKM HOr K COpEBHOBa-
TeJbHBIM JABMXXEHMsAM [68].

YcrpoitictBo (puc. 182) cOCTOMT H3 CMOHTHpPOBaHHHX Ha
onope I rnargopMul 2 pid pasMemeHUA [UIOBLA ¥ TPyOGUaToi
Hamnpapasomeii 3, cBsi3aHHON ¢ omopoi I mOCpeACTBOM KpOH-
mreiHa 4. O6oiiMa 5 NMOABWXHO 3aKpEILUICHa Ha HANpaBJISAIO-
mieH 3 ¥ MMeeT KOPOMEICJIO 6, MOA3yHbl 7 ¥ KOIMPH TPaeKTOPHH
ABrKeHMss Hor 8. Ha mosnsyHax 7 mAapHMpPHO YCTaHOBJIEHH
LMJIHHApHYECKHE Jepxarenyd Hor 9. CpeAcTBOM Insd CO3JaHUA
Harpy3kHy siBjsieTcs NOANpPYXMHEHHHHA xomup 10, 3akperuieH-
HH BAOJb TpyOuaToi Hampasnsomel 3.

Ilnosen, n0XuTCA Ha mwiaTdopMy IpyAabplo, pasMemaer
CTYIIHM HOr B AepKaTeqax 9 ¥ coBepmiaeT HOFaMM LMKJIHYe-
CKMe JABMIKEHMS, aHAJIOFMYHble NpH IJaBaHum cTHiaeM Opacc.

PaGoTy ycTpOHCTBA MOJHO NOAPA3AE/HUTH HA TPH OCHOB-
Hule ¢a3p: MOATArNBaHUE, OTTAJIKMBaHME M may3y. B mepsoit
¢ase wioBel WIaBHO CrubaeT HOrM B Ta300€APEHHBIX U KOJICH-
HHIX CyCTaBaX M IOATATHBAET MX K Ta3y TyJoBMmA. B sTOMH
¢daze cpeacTBo AnA CO3MAHUS Harpy3Kd OTkIodaercs. Bo BTO-
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poit ¢dase cpeacTBO A CO3JAHMA HArpPy3KH BKJIKYAETCA H
CO3[aeT YBEIMUYMBAIOMIEECS CONPOTHUBJACHHE IBHXCHHUIO HOT
mwiopua. B Tperbedl ¢dasze crompl HOr BO3BpPAIAIOTCA B IIPO-
JOJIBHOE MO OTHOINEHWIO K KOPIYCY IUIOBIA NOJIOXKEHME.

YcTpoitcTBO 11 TPEHHPOBKM HOr MmaoBuos. ObecrneunsaeT
MOJHOE paccnabieHde HOT MOCae rpeOKOBOrO ABHIKEHMA H
croco6CTBYET UIABHOMY TIEPEXOAY OT pacciabieHus K Harpys-
K€ HOT' B Ipoliecce MJIMTeJBbHON TpeHMpoBku [66].

VYcrpoiicreo (puc. 183) cocroMT M3 YCTAHOBACHHOM HA
onope I mepememaemoil CTONKM 2 C JepXXaTeJsIMH HOT 3 H
CpeACTBa ISl CO3JAHMST HArpy3KM Ha HOIM.

CpeZicTBO AJiA CO3aHNA HATPY3KM COCTOMT M3 3aKpeILICH-
HBIX Ha OOIEeN ocy 4 JABYIJIEUMX pbIYaros, Ha OJHOM IUTede J
KaX/I0ro M3 KOTODHIX pa3MelleH C BO3MOJKHOCTBIO mepeme-
[IeHMS BIOJIb HETO rpy3 6, a HA ApYyroM 7 — aepxKareab HOr 3.
JiBynieude pHIYard MMEXT CpeacTBa UX (UKcauuM OT GOKo-
BOI'0 CMEILEHHS, BHIOJHEHHbIE B BHAE IPYXHWH C PEryJMpo-
BOYHBIMH DJJIEMEHTaMH.
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IL1oBew JOXKUTCSA Ha OIOpY, NOMEIIAeT CTOIBI HOT B AEp-
JKaTeau U AeHCTBYeT KakK IpHU 3ambise. C IMepPBbIM ABHKEHHEM
HOTH MasfiTHMK BBIBOJMTCS M3 PaBHOBECHs M IOCJE 3aBepiie-
HMA rpebka HOJ AEHCTBMEM TpPABHTALMH JBHXXETCH BIEpe/-
BBEDPX, B PE3y/JIbTAaTE Yero HOra ILJIOBIA MMOJHUMAETCH IAaCCUBHO
BbIIIlE UCXOZHOTO IOJIOXEHUA I HaYasa CIeAyIomero rpebka.
Korpa MasiTHMK HauMHaeT NMajaTh B Hadajle BTOPOro ABHXKE-
HusA, rpeber BHOOAHAET rpe0OK BIOTOHKY YXOJAAIIEMY BHH3
wieuwy 7. CHavasa OH He HCIBITHIBAET CONPOTHBJIEHHS HOTE,
KaKk ¥ B Havaje rpebka B BOJE, HO B IOCIEAYIONEM, KOrjaa
MAasiITHUK IIPOXOAUT BEPTHUKAJIBHO M TEPAET CKOPOCTb HA NOAB-
eMe BBEPX, COIPOTHBJICHHE YCHIMBAaeTCs, Harpy3ka OIIyIIaeT-
csl OosiblIe, YeM M JOCTHTaeTCA YCHIMBAIOmEecH K KOHIY
rpe6KoBOe JBUXKEHHE,

AHajloruuHseIM 00pa30M AeHCTBYET YCTPOMCTBO AJIA APYroi
poru. I1OCKO/IBKY HOrM paboTalOT MONMEPEMEHHO, TO IMONEpe-
MEHHO MEePeMEIaloTCA M MasTHUKH, CO3JAIONINe Harpysky
Ha HOIH.

YcTpoiicTRBO N4 00yueHNA NPbIKKAM B BOAY - DPPEeKTHBHO
Ay OOyueHHMs TEXHHKE NPLUKKOB B BOAY HETeH, yMEIOMMX
1aBaTh, HO HE YMEIOOIUX MpEIraTh B BOAY CO CTapPTOBHIX
tymOouex [106]. Ucnonb3oBaHMe €ro BHOCHT WIPOBOM 2Jie-
MEHT B IIpOLECC TPEHMPOBKM (CKOJBbXEHHE C TOpPKH), YTO
CHOCOGCTBYET ObICTPOMY YCBOEHHMK CTAPTOBBIX ABUXXEHMIE IIy-
TEM MMHTAI¥H PEasIbHBIX YCJOBMI MPBIKKA.

YcrpoiictBo (puc. 184, @) cocTOMT M3 yCTAaHOBJIEHHOW Ha
6opty I GacceifHa HAKJOHHOM pamul 2, B Hampapisioomx 3
KOTOPO¥ PacmoJIOXKEHO JIoXe 4 IS IUIOBLa, NepeaBHraioliee-
Cs BAOJIb €€ MPOAOJBHOM OCH M (HUKCHpYIOIeecs B BEPXHEM
MOJIOJKEHUHM. BHYTpH JIOXKe CBA3aHO C paMOil poJMKaMH 5 U
ynpyruM anemeHToMm 6 (puc. 184, 6). B BepxHeit yacTu j0Xa

Puc. 183
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Puc. 184

UMEETCS PEeryJUpyeMblii ynop 7 s HOr M PYKOATKH & BO3-
BpaTa.

ITepen TpeHHMPOBKON paMy yCTAHABJMBAIOT IOJ, ONpeJeseH-
HBIM YIJIOM K OacceiiHy, ynop AJsi HOr 3aKpelyisioT B COOT-
BETCTBMHM C POCTOM IUIOBLA, @ CaMo JioxXe (DMKCUPYIOT Ha paMe
B KpailHeM BepxHeM IojsoxeHuM. Jloxxe cMauuBalOT BOAOH,
IUIOBEL] JIOXKHUTCS Ha HEero, ymupasiCb IPpAMBIMM HOraMH B YIIOP,
a majablpl pyK pacnmosnaraer Ha ImactuHe 9. Tlpu Haxume
PyYKaMM Ha IUIaCTMHY OHa I[TOBOpauMBaeTCs M NepeMeliaer
tary 10 n puuar 11, ocBoboxpas zamenxy 12 or pamsl. Ilog
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ZeWCTBHEM YCWIHS YIOPYroro 3J€MEHTa JIOKE BMECTE CO
CTIIOPTCMEHOM IepeMellaeTcs BAOAb paMbl. JJOCTUIHYB OrpaHH-
yureasa 13, noXxe ocTaHABJAMBAETCSA, a IUJIOBEL] COCKaJb3bIBaeT
C HEro B BOLY.

Ycrpoiicteo gas oOyyenms rmnasanmio. IlpeaHazHaueHO
st 0OyuYeHMs TOBOPOTAM IIPM ILIABAHMH pa3/JMYHBIME CIO-
cobamu [78].

Ycrpoiicteo (puc. 185) cocromt wu3 miaaByueii II-oGpas-
HOM pambl ] ¢ 3aKpeIUICHHBIMM Ha HEH MEepeaHMMHU 2 M 3aJHM-
Mu 3 nomnaskaMu-aMoptusaropamu. Uepes nomnaskyu 2, 3 npo-
[yLleHa 3JacTHYHas TAra 4, CBA3aHHAA NOACHHIM 5 M Halem-
PEHHbBIM 6 peMHSIMHM, CAYKALMMM [AJs NOAJEPXKKH IUIOBLA.
Ha pame I 3aKperuieH Takxe NpPUBOAHOH Tpoc 7.

Puc. 185

IToBOPOT BLIMNOMHAETCA B HAKJIOHHOHK OOKOBOH IJIOCKOCTH
C OAHOBPEMEHHBIM BpAILEHWEM Teja CIIOPTCMEHa BOKPYr IIpo-
JOJBHON M monepeyHoit ocei. TpeHep mpH 3TOM 3ajaeT CKO-
pOCTb HAIIBIBA C HOMOINBIO Tpoca 7 M 3TUM OOecrneuyMBaeT
COOTBETCTBME CKOPOCTH HAILIbiBA M OLICTPOTHI MOBOpoTa. OpH-
€HTUPOBATHCA CHOPTCMEHY I[IOMOTAalOT MNOIJIABKM-aMOPTH3aTO-
pbl U OOKOBbIE YACTH DPaMbl, KOTODbHIE BHLIKpAIIEHHl B SIPKHi
BET.

BaxHO B HayaJbHBIA nepuon OoOydyeHMs yaepKaTb IIOBLA
Yy CTEHKM M [Jake MpHXaTh €ro K HeH Jiad Jydiero
KOHTaKTa ¢ Onopo# mpu moBopoTte. Hiast aTOro TpeHep MOAHM-
MaeT NepeAHIO YacThb YCTPOMCTBa M YAEPXMBaeT €ro y 6op-
THKa OacceifHa Ha BpeMs BBHIIOJHEHHs [OBOPOTA, a MPU OTTaJ-
KMBAaHHU ONYCKAaeT YCTPOWCTBO MM TNPUIAEPXKHUBAET €ro, TeM
caMbiM elle 0onblie yBeJMYMBAsi HArpy3Ky Ha HOTH ILIOBLA.

YCTpOoiCTBO ANsi TPECHUPOBKU ILIOBUOB. Ilo3Bosser Boc-

7* 195



MMPOM3BOAMTL PeajibHBIl XapakTep W3MEHEHHS CKOPOCTH Iepe-
MEINEHUS CIIOPTCMEHA B 3aBUCHMOCTH OT rpe6koBoro ycu-
qus [40].

YcrpoitictBo (puc. 186) cOCTOMT M3 HArpy30o4HOrO CPEACT-
Ba 1 B BUe KOHMUYECKOrO Te€ja BpAIIEHWA, Pa3MEILEHHOI'O
B BOJIOEME M CBA3AHHOI'O C €r0 AHOM IIOCPEACTBOM aMOpPTH3a-
topa 2. TAHywuit Tpoc 3 ¢ PYKOATKAMH COEAUHEH C BEPIMMHOMN
KOHHYECKOTO TeJa BpalieHMs M OOKOBOH €ro CTOPOHOM.

IlnoBen, HaXOAACHh Ha CyIie, 3aXBaTbIBAET PYKOATKH TpO-
ca 3 un BoHIoNHRET rpeOkoBeie ABuKeHus (puc. 212). Ilog
JECACTBUEM MPIUIOKEHHOIO YCHMJIMA IUIOBIAa KOHHYECKOE Te-
ao 1 pasBopaumBaeTCAa M CO3[aeT MAaKCHMaJibHOE CONPOTHB-
JleHHue mnepeMeleHnio. BesmMuMHA Harpysku OnpeaeasacTcs
MHAENEBBIM CEUCHMEM TeNa BpallleHHA, CKOPDOCTBIO €ro Imepe-
MEUEHns B BOIE M CHJIOM CONPOTMBJICHMSA amopTu3aTopa 2.

YCTpoOiCTBO 1A TPEHWpPOBKU IUIOBLOB. IIpenHa3HaueHO
1A O6yuYeHMsA ¥ TPEHMPOBKHM ILIOBUOB Pa3/IMUHO# KBamu(Hu-
kanuu {71].

Ycrpoiticteo (puc. 187) cocrour m3 pambl I, Ha KOTOpOH
CMOHTHpOBaHa omnopa 2 1A IUIOBIA, CPeACTBO 3 CO3AaHUA

Puc. 186
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Puc. 187

Harpy3ku A pyK M CPeAcTBO 4 CO3JaHUsA HArpy3Ku /IS HOT.
CpencTso 3 cO3maHNA Harpy3KM A1 PYK COCTOMT M3 OITAaHIHA J,
NOANPYXKMHEHHOH B BEPTHKAJbHOM HaNpamIeHMH IIpYXXHHA-
Mu 6. Ha mranre 5 pasmemen nonsyn 7 ¢ 6aokom 8. Ion-
3yH 7 mNOANpYyXWHEH npyXxuHod 9. Ha NpOTHBONOJIOKHOM
KOHIIe IITAHTH 5 ycTaHOBJIEHA 0GoiMa TpocoBoro Topmosa 10,
M 9Ta 4YacThb WMTAHrM J NOANPYXHHEHA B3aUMHO MepHeHIH-
Ky/aapubiMd npyxuHamd I1. Ha 6eckoneunoMm tpoce 12 ume-
eTcs 3axBaT I3 pnsA KUCTH cnOpTCMeEHa.

CpenctBo 4 co3gaHMA Harpy3KH [ HOT UMeeT KOJIbLe-
obpa3nyo pamy I4, koTopas MOXeET MNepeMeliaTbcs B 00e
CTOPOHBI IO OKPY>XHOCTH M IOAIPYXWHEHAa NpyXHHamu I35,
INpyxuns 15 3akpemwiensl B o6oitmax 16 II-oGpasHoro
KpoHWTeHHa I7, HAKJIOH KOTOPOTO PEryJHpPYeTCH 3a>KHMHBI-
mu BuHTamu I8. Ha pame I4 3akpermieHsl ¢ MOMOMIBIO mpy-
KuUH 19 pgBe mapel 610k0oB 20, OXBayeHHBIX BGECKOHEUHBIM
tpocom 21. Ha KaXpgoM Tpoce YCTaHOBJIEHBI 3JUIMICOOOpas-
Hble fepxatean 22 ¢ MATKUM IOKPBITHEM BHYTDH A IOMe-
IiCHUA CTONKI HOT.

PacnonoxmnBmuchk Ha onope 2, pa3MeCTHB CTYIIHH HOT B
BJUIMICOO00pasHBIX fepxaTenax 22, a akTUBHYI0 PYKy — Ha
saxBare I3, ioBel MOXeT OTpabaThHIBATb TEXHUKY ABHXEHHIH
PYK H HOF OTAEJIbHO MJIH COIrJIaCOBaHHBIE ABHXKEHHUSA DYK M HOF.
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IIpu sTOM ocymiecTBiasieTcs nepeMeunieHue 3axsata I3 u pep-
xarend 22, yTO CcO3JaeT HArpy3ky Ha COOTBETCTBYIOMIME
MBILUTBL,

VCTpOiCTBO pNs TPeHUPOBKH I110BHOB., IIpegnasHaueHo
JUI TPEHMPOBKH ILIOBLOB crniocobom Batrepdnsit [67].

VcrpoiictBo (puc. 188) npexacrapnsier cofoit pasmerluen-
Hble HAa paMe | BepTHkanbHble CTOMKHM 2, 3 M omopy 4 c 3a-
KpPEIUIEHHOM Ha He# rutatdopmoit 5 n pemuamu 6. Ilnardop-
Ma 5 BHINOJHEHA B BUJE JABYIUIEUEro phblyara, oCh 7 IOBOPOTa
KOTOpOro NepHEeHAMKYJISPDHA MPOAOJBLHOH ocHM ycTpodcTsa, a
ero IUIeYM NOANpPY KHMHEHbl npyxuHamu 8. Ha peptHkanbHOM
cTOMKEe 2 MMEIOTCA MOANPYXXUHEHHble NewM 9 s pasMenie-
HHSA B HUX CTON, a Ha BEPTUKaJIbHOU CTOHKe 3 — MOANpYyXH-
HeHHBle 3axBaThl [0 pjia pyK ILIOBLA.

|
]

Q
L=-4
w

5

Puc. 188

PasmecTnBumch Ha maatdopme 5 M 3aKpEeNnuB CTONH HOT
B nernAax 9, a pykum B 3axBatax I, IUIOBEH, OCYILECTBISAET
OBUXKEHUS, aHAJIOTUYHBIE MABMIKEHHAM INpH IUVIABAHUM CIOCO-
oM Barrepdnsii.

TIp¥ MCHO/MB30BAaHMH YCTPOMCTBA OTPaGaTHIBAETCS HABBIK
LIEJIOCTHOIO ABMKEHMS PYK, HOI M TYJOBHMIIA M Pa3BUBAIOTCA
CHJIa, BBIHOCJIMBOCTD M Apyrue ¢u3nyecKue KayecTna.

VcTpoiicTBO 1ast OOyYeHHSI W TPEHUPOBKH ILIOBLOB,
TlpegnasnayeHo asisi oOyuyeHHMs Ha Cynie HEJIOCTHOMY HCIOJ-
HEHMIO IBUUKEHMIl, NPUCYIUMX CTH/HO IL1aBaHMsA «Bpaccy, M uX
TpeaupoBKu [11].

YcrpoitctBo (puc. 189) cocToMT M3 CMOHTHPOBAHHBIX B
ocHOoBaHMM I ropusoHTanbHOH MiraTdopMmbl 2 I pa3Melle-
HUA CIOPTCMEHa, pAacloNioXeHHBIX mnepepa Tiaardgopmoi 2
pykosaTok 3. CpeacrBo CBA3M DPYKOATOK ¢ Iuatgopmoir 2
npeActapaseT coBoit Apymwieynit peyar 4, ock 5§ KOTOpOro
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Puc. 189

TOPH30HTA/IbHA, C POJMKaMH 6 Ha OJHOM U3 €ro IUieY s
KOHTakTa ¢ miaardopmoit 2. Ipyroe maedo peiyara 4 COCTO-
MT M3 J[BYX IWIApHHPHO CBS3aHHBIX MeXJAy co0oil uacrei,
ofHa 7 M3 KOTOPHIX HeCeT PYKOATKM 3 M CBf3aHa ¢ OCHOBA-
HueM I mocpeacTBOM yHpyroro 3jeMeHTa 8.

Ilnatdopma 2 cocraBHas, nepefHsAs ee 4acTb 9 cBsA3aHa
¢ 3agHed yacTho 10 mwapHUpHO. YCTPOMCTBO MMEET CPENCTBO
UL CO3JaHMs Harpy3KHM Ha HOTH, MNpEeACTaBIsAlomee coboi
MOANpY)XUHEHHble phivaru /1, yCTAaHOB/JEHHBIE IOJ YIJIOM K
ocHoBaunio / ¥ Hecymme ymopwl I2 pas HOT.

CriopTcMeH JIOXHUTCS Ha matdopMmy 2, pacnosnarasi rpyab
Ha ee MOABMJ)KHOM 4yacTH 9, HOTM yCTaHABJIMBAaeT Ha ymopax I2
M BBHITSACABAET MX, a pyKaMmu OepeTcsA 3a PyKOATKH 3.

Tlpu BHINOJHEHMH NepBoil ¢a3wl rpebka COOPTCMEH He-
CKOJIBKO Pa3BOAMT PYKH M IlepeMemiaeT pykosaTKH 3. Bo Bro-
poit ¢paze rpebka CIOPTCMEH COBEpIIAET JBHXKEHHE PYKaMH
BHU3, NIPEOJIOJICBasl CONPOTHBIICHME ynpyroro asiemenTta 8. Ilo-
CpeACTBOM phiyara 4 uYacTh mwiaT™popMel 9 IpUNOZHMMAaETCH,
YTO MMUTHPYET BHIXOJ TYJIOBHIIA CIIOPTCMEHA M3 BOJBL.

B TpeTweit (paze rpedOka CIOPTCMEH CBOAMT KHCTH PYK M
IIOBOPAuYMBAET PYKOATKH 3. 3aTeM OCYLIECTBJASAET MOATATHUBA~
HHE HOT.

YcTpoicTBo noBamaeT 3¢ PeKTUBHOCTD TPEHUPOBKH ILIOB-
L[OB Ha Cylle IYTeM PaCUIMPeHHMA AMANa3OHa OTPadaThIBaeMBIX
HAaBbIKOB.

IIpucniocoOneHne 1A yaepxanus peGeHka B Boge. Yc-
TPOMCTBO MOXeET ObITh UCIOJB30BAHO /I OOJIETueHHs ILIaBa-
HUSA JeTeil myTeM MOAREPXXKHM TOJOBHM M Teja pebeHKa B
Boge [23].

Ipucnocobsenne (puc. 190) umeer wanouky I U3 MsAr-
KOTO TEKCTHMJILHOTO MaTepHasa ¢ KapMaHaMM 2, pPacIOJIOXKeH-
HbIMM IO KpasiM JIMLIEBOH CTOpPOHBI Ianouku I. B kapmaHwbl
2 BKJIAABIBAIOTCS CMEHHblIE MOIJIABKM 3, HAaIpMMep H3 IMeHO-
maacta. lllanmouka / ¢ nomnapkaMu 3 3aKpEIUISETCA Ha roJioBe
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2 C TIOMOLIBIO PEryJIHpPYeMoro o

3 IJIMHE COEeIHHHTENIbHOrO 3JIe-
7 MeHTa 4, MMEIMEro psj Ine-

I ‘\W Tenb 5, HafeBaeMHX Ha Myro-
| = @ BALH 6. I{1a oGecreuyeHns Oo-

F e = TOJHUTEIBHOM TIO/IEPXKKH pe-

OeHKa B BOJE H YIpPaBIEHHA €r0

rnepeMenieHHeM MMEIOTCA M0-

BOAKH 7, COEXMHEHHEIE MEXY

co6oit GasaHcupoM 8, perysim-

Puc. 190 PYEMBIM TI0 JJIHHE TOBOAKA 7.

B 3aBHCHMMOCTH OT BHINOJ-

HSIEMBIX YNpa’kKHEHWH TpeGyeTcs Kak ocCeBas, TaK M yrjaosas

0anaHCUpOBKa peOeHKa, uYTo o00ecrneuMBaeTcs TOABHIKHLIM
KpeIvleHHeM MOBOAKOB /7 Ha mianouke I,

YcTpoicTBO GisA rpynnoBoro ofyvenwst rnasauuio. Ipen-
Ha3HAYEHO AUl OOYYEHHsS IUIOBLIOB TEXHHKE CIIOPTHBHOIO ILIa-
Banusa [94].

VYcrpoitcteo (puc. 191) mMmeer cMoHTHpOBaHHHIE B Gacceii-
He ] miatdopMbl 2 sl 3aKpEIUIEHWST HAa HM3 IUIOBLIOB, CPEA-
CTBO A/If KOHTPOJIA BHIIOJHSEMBIX ABUKEHMIA, NyabT 3 ynpas-
JieHHsl, IPOrpaMMHBIA GJIOK 4, 3BYKOBbi€ MHAMKATOpH 5 M Je-

Pre. 191
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MOHCTPAlMOHHOe Tabs0 6 A1 moKasa HpPaBMIBHO BBHINIOJHSA-
€MBbIX IBHKEHWI.

CpencTBoM /I KOHTPOJA BBINOTHAEMBIX IBHIKEHUH CJIy-
KaT CMOHTHMPOBAHHbIE OJZHH HaJ APYrMM pAAL IIAPHUPHO
COeAMHEHHBIX MEXAY coboi 3epkan 7,8. OouH u3 BHIXOZOB
nyiabra (3) YOpaBIeHMs COEAMHEH C BXOAOM IPOrpaMMHOrO
610ka 4, Apyroi — co 3BYKOBHIMH MHAMKaTOopaMH 5. Hivkumit
pan 3epkan (8) pa3MemedH B Boae, a BepxHui (7) — Hap
Bogoit. OfHH U3 BHIXOZOB MporpaMMHoOro 61oka (4) coemuHeH
¢ J[AeMOHCTPALMOHHBIM Tabmo 6, a Apyroi — ¢ 3epKanamu
BepXHero paga 7.

I110BUBL, BHAA Ha AEMOHCTPALMOHHOM Tab;10 6 MPaBHJILHO
BBINIOJIHAEMBIE IBUJKEHHA, KONMPYIOT HX, OAHOBPEMEHHO Ha-
6yI0masn MpU STOM BHINMOJHEHME CBOMX ABMIKEHMH B 3epKanax
7 n 8. I3MeHAs yros HakJIOHA 3epKaj / BEPXHero psaja, MoOX-
HO HAaOMIOJATh B HUX ABMJKEHMHA pas3IHUYHBIX dYacTed Tesa
IUIOBLIA, CPABHHUBAasI MX C ABMKEHMSMH Ha AEMOHCTPALMOHHOM
Tabs0 6 ¥ BHOCA HEOGXOAMMYIO KOPpEKLHIO.

VcTpoiicTBO il TPEHMPOBKHU OaiinapoynmkoB. [IpeaHasHa-
YEeHO I TPEHMPOBKH rpebuos Ha cyme [76]. OHo maer Bo3-
MOJXHOCTb Oosiee GbICTPO M MpPaBWILHO (POPMHMPOBATH HABHIKM
rpe6/M u paspuBaThb Tpebyemble (PUIMYECKUE KAYECTBA.

YcrpoitctBo (puc. 192) umeer ocHoBaHMe I, HA KOTOPOM C
NIOMOINBIO LIAPHUPOB 2 3aKpeIUieHa MojABecKa 3, KOTopas MO~
XeT KauaTbcAd B 60KOoBOM Hampasnennmn. Ha nopsecke 3 3a-
KpeIUIEHO CHAeHbe 4, mepeMellaeMoe B IPOJOJIbHOM Halpasie-
HHH, M KPOHWTEHH S5 C peryjupyeMbiM ymopoM 6 IJjsi HOTI.
CYMMETPUYHO TIPOJOJBHOM OCH YCTPONUCTBA PACIMOJIOKEHDI
3aMKHYTble Hampapaswinue 7 piaa secaa 8. Hampasnsiomme 7
HMMEIOT KpPYIJIOE MOIMEepPeYHOe CeYeHWe W 3aKpellleHbl Ha IOA-~

73 6
X
et

Puc., 192 Puc. 193
201



pecke 3 ¢ MOMOWNBIO mepeaHeit M 3agneét T-06pa3HBIX CTOEK
9. Ha HMXHMX KOHIAX HAIpaBAsAomuX 7 CBOOOAHO YCTaHOB-
JIEHbl TpPYXHHHble 37eMeHTh [0 ¢ orpanmumrensmu 11, 12.

PasMecTHBILNCh Ha cHAeHbe 4 M 3aXBAaTHB PYKaMH BeCJO
8, rpebel HauMHaeT BHIIOJHATL ABUXKEHMA, AHAJOTHUHBIE
rpebJe.

IIpyXuHHble 31eMeHTH 10 mpHM 3TOM CO3HAIOT Heobxomu-
MYIO Harpy3ky. YCTpPOMCTBO JaeT HampasieHHE Becay 8 He
TOJBKO IPH 3ariayOJeHHM M HPOBOIKE, HO M INPH H3BJCUYCHUH
€ro M3 BOZbI M 3aHOCE.

Verpoiticteo mas Tpenuposku rpebuos. Ilpemnaznaueno
JUIS TPEHUPOBKM OaiilapOYHMKOB U KaHOMCTOB Ha cyme [65].

Ycrposicteo (puc. 193) cocTOMT M3 PacHOIOXEHHBIX Ha
ocHopauny I cupenbst 2, ynopos 3 Ui HOT, CpeACTBA MMHTa-
MM CONPOTHUBJICHUA BOXHOH Cpepbl, IIPEACTaBIAIOIIEro coboit
Hanpap/iomue 4, 5, 6, pa3MeIlEHHEIE 110 00EUM CTOPOHAaM OT
CHZieHbS 2 M HMMeIOLMe TPH y4YacTKa, KpailHMe U3 KOTOPBIX
pPacIoyIOKeHBI IOJ YIVIOM K OCHOBaHMIO [, U rpysa 7, pasme-
HIEHHOr0 Ha Hanpasagomux 4, 5, 6. UMeercsa Takxke Becao 8.
T'pys 7 upencraenser co0oif OAUH WIM HECKOJBLKO IIOJIBIX
IIApOB, 3aIIOJIHEHHBIX XHUIKOCTBIO WIM CBHITYYHM MaTEpPHaJIOM.

T'pebew, pa3MEeCTHBIINCh HA CHAEHbe 2, HauMHaeT paboTaTh
BecsioM 8, Kak B peanbHoit rpebse. Ilpu 3TOM rpy3 7 pasrons-
eTcA B JBUXEHMHM MEXJIY HanpasIfsiomuMu 4, 5, 6 u nogaercs
¢ Npapoil CTOPOHBI Ha JIEBYIO, YeM U 00ecleuMBaeTcCA CO3za-
HME HarpyskH. PacrosioxeHue KpailHUX y4aCTKOB HampasJ/is-
omux 4, 5, 6 10g YIJIOM K OCHOBAHUIO I CIYXHUT IS ralleHus
CKOpPOCTH ABYKEHUS miapa 7 crnepeayd — I OCTAHOBKH €ro u
CKaThIBAaHMA Ha3al, a c3agy — JJISI TOPMOJXKEHHUSA €ro C LeJIbio
nopbieHns 3 PeKTa 3aXJIeCTHIBAIOINETO YCHINS CIIOPTCMEHA.,

VYcerpolicrso AJis TPEHHUPOBKH CroprcMeHoB, Ilpennasna-
YeHO JJIS CIELMAJbHON TPEHMPOBKH TPeOIOB, NMPHOIHKEHHOM
IO YCJOBHSIM K TPEHHPOBKe Ha Boge [151].

YcrpoiictBo (puc. 194) cocrout M3 YCTaHOBJIEHHBIX Ha
onope I nanpapnsomux 2, 3, nOABUXHOIO cuieHbd 4, map-
HHPHO CMOHTHpOBaHHON pambl 5. Ha ocu mapHupa 6 3akpern-
JIEHO BecJIO 7, CBOOGOIHBIN KOHEL, KOTOPOr0 HMEeT PYKOATKY &,
CBA3aHHYIO MOCPEACTBOM TSArH 9 C HArpy304HBIM NPHCIIOCOO-
JIEHMEM, BKJIIOUAIONMM XpanoBoii Mmexanu3Mm. Ha pame 5 ycra-
HOBJIEHH onopbl it Hor IO u masenb 11 pajs NpomycKaHUs
yepe3 Hee TATH 9. YCTPONCTBO TaKKe MMEET CYETUHK KOJIM-
YeCcTBa MOBOPOTOB Becja 7.

PasMecTHBUINCH Ha CHAEHbe 4 M YCTAaHOBUB HOT'M Ha OIO-
pax 10, cnopTCMeH, B3ABIIHMCh 3a PYKOATKY 8, HAUMHAET IOBO-
paumBaTh Beciao /. Cuzenbe 4 mepeMelnaeTcs BIepes IO Ha-
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10 Puc. 194

MpaBNAKINUM 2, 3, KaK B PEalbHbIX YCJIOBUAX rpebad, a Ha-
FPY304YHOE INPHCIOCOG/ICHUE CO3KaeT HeOGXONMMYIO HAarpysky
Ha MBINIpBI COOPTCMEHA, KOTOPYI0 MOJXXHO MEHSATb B 3aBHUCH-
MOCTH OT 3ajad. Hamnuue cyeTunmka BHINOJIHEHHBIX AEiCTBHIA
mO3BOJIAET CTPOTO RO3UPOBATH HArPY3KY.

YHuBepcanbHbI TpeHaxep mias rpeOuos. ITpennasznaueH
AN PasBUTHUA CHIBL M BRIHOCJMBOCTH MBIUIL, BHIIOJHAIOIAX
OCHOBHYIO HAarpy3Ky IIpH JBUKECHUAX B aKafeMHUYECKOit rpebie
[211].

YerpoitictBo (puc. 195) comepXut 3akperieHHOe Ha paMe
1 cupenbe 2, ponMKH 3 KOTOpPOro pa3MelleHbl B HaNpaBls-
omux 4. Ha pame I pacrmosioxeHsl MOBOPOTHBIE HEAAMM 5 H
H30THYThIE pHIYard 6 ¢ PYKOATKaMM 7, WAPHUPHO COEAMHEH-
Hbie CO IUTOKaMHM &8 MOpmHE# HAarpy3OUHBIX LMJIHMHADPOB 9.
Mexnay nmepansmu 5 Ha pame ] 3aKkpeIuieH TakKe IPYKHHHBIA
taiimep 10 pnas OTcueTa BpPEMEHHM BBIOJHEHHS [ABHKEHHI,
Pama I umeer onopy B Buae nepexnaguubl 11 ¢ HageTHIMH Ha
ee CBOOOJHBIE KOHIBI PE3MHOBHIMM HaKOHEUHHKaMu 12.

DYHKIMOHUPYET YCTPOMCTBO caenyiommMm obpasoMm. Cropr-
CMEH pa3MellaeTcsi Ha CHAECHbe 2, YCTaHaBIMBAeT HOIM Ha

Puc. 195
203




neaansax 5, 6epeT B pPyKd PYKOATKH 7 HU3OrHYTHIX pHIYaroB 6
M HauMHAaeT BHIIOJHATb rpeOkosble AsuxeHus. [Ipu moBopote
pBI9aroB 6 mocjeAHMe MPHBOAAT B ABHJKEHHE MITOKM 8 mopiu-
Hell HArpY304YHHIX LMJIMHAPOB 9, M cuAeHbe 2 mMepeMellaeTcA
BMECTE CO CIOPTCMEHOM B 3aAHII0 4acTh pambl I. Taxum
00pa3oM CIIOPTCMEH Pa3BMBAET CHIY OTAE/BHBIX I'PYNI MBILIL]
H OTpaGaThIBAET HAaBBIKM, HEOOXOAMMBIE MpPH BBITOJIHEHNUH
rpe6KoB.

CralOHapHBI TpeHaXep JANA TPEHMPOBKH rpeluoB.
IpeanassHaded aas uMHTanun rpebam [157].

Ycrpoiicreo (puc. 196) BrmiouaeT B cebs ycTaHOBJIEHHBIE
Ha pame | DOABMIKHOE CHAEHbe 2, MOBOPOTHYIO IUIOIIAAKY 3
JJIs1 HOT M 3aKpeIvieHHOoe Ha cToiike 4 KoJeco J co 3Be3A0ukoi
6 uemnuoii nepegaun 7. Ha oasoMm KoHue uend 8§ 3akperuieHa
pyuka 9. Insa co3maHuA BO3AYIIHOro CONPOTHBJICHMA NpPH pa-
fore Ha Konece 5 MO paAMycaM YCTaHOBJIeHb JjonactH I10.
HMmeerca takxke taxomerp Il m mexanuam I2 posspaTa Ko-
Jeca.

CropTcMeH CaauTcs Ha cujieHbe 2, GepeTcs 3a pyuky 9 u
HAUYMHAET BHINOJIHATb IPeOKOBLIE ABUXEHUA. IIpn 3TOM KOJIEco
packpyumBaeTcs, a Jjonactd I0 co3maloT BO3AYHIHOE COIpPO-
tuBnenre. TakuMm o6pazoM cuaeHbe 2 mnepemelnaercia. Bos-
BpaTHHA MexaHu3M /2 xoJieca BO3BpallaeT Lielb 8 B HCXOAHOE
[IOJIOXKEHHeE.

TpeHakep OTHOCHUTCA K THIIY CONPSIKEHHOTO BO3AEHCTBHA.
Ero npumMeneHne ImO3BOJIAET CaMOCTOATENbHO TPEHNPOBATh
TeXHUKY rpe6Gan. PeKOMEHAYETCs MCIOAb30BATh B TPEHHUPOBKE
JIOHBIX CHOpPTCMEHOB, OCOGEHHO Ha 3Talle HavaJbHOHM MOAro-
TOBKH.

VerpoiicTBo O TpeHMpoBKM rpeOuoB. IlpeanazunaueHo
/i o6yueHns X TPEHUPOBKM rpebuos Ha cyme [70].

Prue. 196
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Yerpoiicteo (puc. 197) BrAWOYaeT B CeOSA YCTAHOBIEHHBIE
Ha pame ] mopBMXHOE CHAEHbe 2, ynopsl 3 I HOT, KpOH-
mredH 4 ¢ MapHUPHO 3aKPEIUICHHBIMH BecIaMu 5, Harpysou-
HBIA MexaHu3M 6, xonup 7 fiid Becen J, MOABHIXHOM CTEPXEHb
8 ¢ orpanuumreneM xouxa 9. Illapuup I0 mOJIpYXWHEH MIpy-
KuHamu 11, a xonup 7 YCTAHOBJEH C BO3MOJXXHOCTHIO B3aUMO-
JeHcTBUA C orpaHduureseM xoza 9. Harpy3ouHeIM Mexa-
HU3MOM 6 ABISETCA TUAPOLMIMHID.

I'peben, HAXOAACH HA MOABHIKHOM CHAACHbE 2 M YIUpAACh
HOraMM B ynopsl 3, Beciamu 5 BLIONHSET IpeOKOBBIE ABHXKE-
Husl. CxeMa rpe6ka BKJIIOUAET B CEOSA 2JEMEHTHl «IIOJTOTOBKHY,
«3axBaTa», <«IPOBOAHHKU». CONPOTHBJICHHE CO3JAET HArpy-
304HBIA MEXaHN3M 6, a IPABWILHOMY BHIIIOJHEHUIO TPe6KOBOroO
IBHXEHHUS CHOCOOCTBYIOT npyXuHbl 1] u xomup 7.

C nomompio TpeHa)kepa NPOUCXOAUT YCBOEHHME Bcex ¢a3
IBHJKEHAsI PYKaMH B aKaJleMHuecKoii rpebse, a Takxe coraa-
COBaHME IBM)XEHHMH PYK M HOI. YHHMBEPCAJILHOCTb YCTPOMCTBa
MO3BOJIAET UCMHOJBb30BAaTh €r0 B TPEHUPOBKE KaK HOBHYKOB, TaK
M BBICOKOKBaMM(UUUPOBAHHEIX CIOPTCMEHOB.

YcrpolicTBo piaa TpeHMpoBKM rpeOuoB. IIpegnasznaueHo
/1 OOYUEeHHMs U TPEHMPOBKM OalifiapOUYHMKOB M KaHOMCTOB Ha
cymwe [64].
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VerpokictBo (puc. 198, a) cocToMT M3 pacmonoXeHHBIX Ha
ocHoBauuu I cuaenns 2, ynopos 3 A HOT, CPEACTBa MMHTA-
LMK COMPOTHUBJIEHHS BOIHOM Cpelbl, HMEIOLETO MapajLie/bHbIe
Hanpasasomue 4, 5 1o 06euM CTOPOHaM OT CHAeHbsA 2, U Bec-
na 6. Hanpapnsiomas 4 mnpeacTaBaser coOOd HracTHUHYIO
Tpy6y, 3aMOJHEHHYIO JKHAKOCTHIO, CMOHTUPDOBAHHYIO MO TeEpH-
MeTpy OcHoBaHHMA I M MMEIOILYIO APOCCENbHYIO 3aCJOHKY 7,
YCTAHOBJIEHHYIO HAIpOTHB ynopoB 3 jaast Hor. Hampasasomas
5 cocrouT M3 ABYX uyacTell, OgHAa U3 KOTOPLIX B MECTe BBOAA
BeCJla MMEET KPHMBOJMHEWHBIA yuacTok, obpasyroumi ¢ sna-
cTHyHOM TpyGoit 4 3a30p MEPEMEHHON BEJMUMHBL, DacTUYHAA
Tpy6a 4 cBA3aHa ¢ ocHoBaHueM I mocpeacTBoM omop 8.

T'peGer| capuTcs Ha cHaeHbe 2, yOMPAETCS HOTaMH B YIODHI
3 ¥ HayuMHAET BBLINOJHATD BECJIOM 6 rpeOKOBLIE ABHUXKEHHS.
TIpu npoBoAKe NMPaBOH «IOMNACTBHIO» BecJa 6 APEBKO JIOXKHUTCA
Ha HaNpaBiAomyo 4 B KpaifHeM NepeHEBEPXHEM MOJIO)KEHHH,
aMOPTH3HMpYETCs B HEH M 3aTeM CKOJB3UT IO 3a30Dy CHavaja
CBEpXy BHH3-Ha3aj, MMUTHpYs 3ariybJeHue JomacTed Beca
6 B BOAY, a 3aTeM IpPsAMO-Ha3aj, BBHINOJHAA HEMOCPEACTBEHHO
«TIpoBOAKY». [/l yNaBJMBAHMA BEC/Ia B HAYAJE «3ariay0/eHus»
Hampasasowe 4, 5 obpasyior Buiaky (puc. 198, 6), rae 3asop
yBejuueH. 3aTeM MO Mepe [ABUXEHHUA BecJa 6 Hasaja 3TOT
3a30p CyXKaercs, YTO M CO3[AaeT Harpysky. Perynupys 3asop
MEXAY Hampasafomumu 4, 5, a 3aTeM TaKXE BEJMYMHY OT-
BEPCTHSA APOCCENBHOM 3aCHOHKH 7, MOXKHO JAOOUTHCA PeasnbHOM
JHHAMMKHM HArpy3KH, KOTOpas BMAOM3MEHSACTCA MpH pasjni-
HOH yacTOTE rpeOKOBLIX ABHJKEHHUIL

Ycrpolictso i TpeHHpPOBKM rpebmoB. IIpemHasHaueHO
JUIS TPEHHPOBKM M 0Oy4eHHs 6alilapOYHMKOB M KaHOMCTOB Ha
cyme [69].

YctpoiicTBo (puc. 199) pritouaer B ce0s yCTaHOBJIEHHbIE
Ha pame ] mapHUpHOe cHAeHbe 2, ONOPY AJA HOTr 3, OMOpHI
4 nna nonacteil Becna, Tpoc 6 ¢ MPOTHMBOBECOM J, POJHK 7,
KPHMBOJMHENHYIO HAaNpapiasiouyldc 8 TOPMO3HOTO 3JIEMEHTa,
pasBeTBAAOMYIOCA nocepesune. Ha Tpoce 6 3aKperuieHsl Taj-
pensl 9, punamoMmetp 10, amopTusupylomue npyxuHol I1 m
MeXaHHYeCKuit cueTunk 12,

Tlepex TpPeHMPOBKOH CIOPTCMEH YCTaHABIMBaeT CHAEHbE 2
¥ onopy 3 aaa HOT B TpeOyeMoe MOJIOXeHHe, UCXOAs H3 POCTa,
yao6cTBa O3Bl M aMIUTATYAB rpebka. Cupenve 2 M onopa aas
HOr 3 He MEpPeMeIaloTcs MPOAOJBHO, HO MX BpalaTE/IbHOE
IBUXXCHHE COXPAHAETCA, YeM M OobecrmeyuBaeTCs TPEHHUPOBKA
crnoprcMeHa B OanaHCHpOBKE.

CrnoprcMeH pasMemiaeTcsi Ha CHACHbe 2, yCTaHaB/IMBAeT
HOTH HA OMOpe 3 M HAUMHAET BLINOJHATHL IPeOKOBHIE JBHIKE-
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o Puc. 198 Puc. 199

HUA B COCTOSHMM GanaHCHPOBKM, MCHOJb3YSA HacTOsAwuMe Oaii-
JapouHble Becsia. IIpy 5TOM OH 3axBaThIBaeT JIONACTBHIO OLODY
4 n ocymecTsnsgeT rpebok. Ycuane OT pyxH CIOPTCMEHa Iepe-
JaeTcs 4yepes BECJIO Ha omopy 4, a oT Hee — Ha Tpoc 6, KOTO-
pHIl, nepeMelasich Haszad (10 Kpyry cjeBa HampaBo), yBJe-
KaeT 3a coboit posuk 7.

ITepeMemasch cHayasa 10 TOPU3OHTAJIbHONW YaCTH HampaB-
Jasmomei 8 TOpMO3HOro djIeMeHTa, POMK 7 MEPEXOTUT 3aTeM B
BEpXHee OTBETBJIEHHE KPHMBOJHMHEHHOH Hanpasiasoomei 8, mo-
CKOJIBKY TOJIbKO B DTOM HalpaBJeHMM OH MOXET IBUIraTbCs
GecrpernsaTCTBEHHO.,

Hanee posmk 7 pBUraercs Mo HaKJIOHHOW 4acTH HalpaBisf-
romei 8, Bce 6OsbIlle OTKJIOHAACH OT TOPU3OHTAJBHOTO Ha-
[PaBAeHMs W HAaTATHBasg Tpoc 6. Cuna TpeHHUA IIPH DTOM
HapacTaeT OT MHHUMaJbHOH [JO MaKCHMajNbHOU BeJIUYHHBIL.
B mnocnepseit yactm Hampasisomeid 8 pomuk 7 CKOJB3UT
BHU3, NPUOIMKAACH K TOPU3OHTANBHON ILIOCKOCTH Tpoca 6, U
TeM caMbiM ocsabiser ero. IIpoUCXOOUT CHUXKEHUE CHIBI Tpe-
HHUA H, CJIef0BaTEJbHO, YMEHbIIAETCH CONPOTHBJICHUE IlepeMe-
IeHUIO Tpoca J M omops 4.

ABanornysbie ABMXKEHHUS B IPOTMBOIIOJIOXXHOM HAaIlpaBje-
HMH mpoucxofsAr npu rpebke apyroit pyxoi. Ilpm kaxmom
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rpebke gunamMomeTpoM I( perucTpupyercs mnpuwiaraemas rpe6-
oM Ha Becao cuna. YHciao rpeGKOBbIX ABMJKEHHH PerHCTpH-
pyeTcs Ha IIKajie MeXaHMUYeCKOro cueTyka /2.

IIpuMeHeHnne ycTpoicTBa NMO3BOJISET KPYIVIOTOAMYHO IIPO-~
BOAUTb CHENMAJU3MPOBAHHYIO TPEHUPOBKY OaMIapOYHHUKOB H
KAHOMCTOB HE3aBUCUMO OT HaJMuyHsA TpeOKOBBIX OacceiiHOB U
TIOTOOHBIX YCJIOBHIA.

VCTpoiicTBO AMA TPEHHUPOBKH 0aiilapoYHUKOB. Y CTPOMCTBO
HECJOXHO B H3TOTOBJCHMH H MOXET ObITh HCIIOJIb30BaHO B
TPEHHpPOBKE rpeGUoB NpH O0TpaloOTKe NEPEeBOPOTOB B BOAHOM
cjajoMe U BogHOM Typu3Mme [61].

Verpoiictso (puc. 200) mpexacrtasnser coboit maker Oaii-
mapku I, ycraHoBiaeHHBIA Ha mepemHed (2) u 3apueir (3)
omopax, BHIIOJHEHHBIX B BHUAE BOTHYTHIX AYrooOpazHbIX Ha-
NPaBAAILHKX, [OBOPAaYMBAKILMXCA MOCPEACTBOM IUCKOB 4.
B pykax y rpebna HaxomuTcs BecJO J, JIOIACTH KOTOPOro
CBfA3aHbl YIPYTUMH TAraMH 6 ¢ MEPeIHUM OUCKOM.

CnopTcMeH pacrosiaraeTci Ha CHueHbe 7, 3aKkpeluvisercs
CTPaXOBOUHHMH DEMHSMH 8 M COBEpILAET rpeOKOBBHE JBUKE-
HUS BECJIOM, IpeojoJieBasi CONPOTHBIEHHE yNpyrux tar. Ipu
pa3syuMBaHUU TEPEBEPTHIBAHUSA TPEHUPYIOIMIACA MepeMemaer
TAXECTb Teja BJAEBO WJH BIpPaBO M MaJaer BHU3 TIOJIOBOH,
cTapasfch Hocje MageHUs 3a CYeT MHEPIUMU U NpPH IIOMOIIM
YOPYIrMX THAC BEDHYTHCA B HCXOAHOE I[IOJIOXKEHHE C Jpyrou
CTOPOHB! JIOAKH.

Csa3b JIODAacTH BeC/Jla C OUCKOM IIOMOraeT CIOPTCMEHY

Puc. 200 3
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[MOBOPAYMBATBCH M HMHTUPYET
Onopy BecJia 0 BOAY A/ BHXO-
Ja B BEPTHUKAJbHOE IIOJIO-
XKeHue,

YCTpOMCTBO OTHOCHTCH K
TpeHa)xepaM  COIIPSKEHHOrO
BO3JEHCTBHA, HOO B Ipouecce
o6yueHUs M COBEPIIEHCTBOBa-
HUA crnenudnyecKHX JBUra-
TEJIbHEIX HABBIKOB TIPOMCXOAUT
pa3sBUTHE CHIOBHIX KAauyecTs.

YcTpOHCTBO Hisi TPEeHHPOB-
KH rpeOLOB-KaHOMCTOB. IIpen-
Ha3HAyYeHO [/l TPEHHWPOBKHM
OTHENBHBIX TPYIN MBILIL rped-
LIOB B YCJOBHAX HMX II€pe/iBH- Puc. 201
XKeHus, Hanpumep 1o Jay [79].

YctpoitctBo (puc. 201) mpepcrasisier coboil cMOHTHpO-
BaHHYIO Ha onopax minatdopmy I, moaymxy 2, MMHUTHPYIOIUH
Gopr nopku Opyc 3, secao 4 u ynopH ans Hor 5. Becso BH-
MOJIHEHO B BMAE TPYOKHM ¢ DYKOATKOH, B KOTODPYIO IOMemieH
cTepxeHb. CTepXeHb HMMeeT Ha OINOPHOM KOHIe IIApHUD,
COEAMHEHHbIH C BWIKOH, MOZE/MPYIOMEH JIONACTh BeCJa.

CrnoprcmeH Geper Becso 4, CTAHOBATCHA KOJIEHOM Ha IIO-
AyIKYy 2, a Apyroil — Ha ymop 5 u paboTaeT TaK, Kax NpH
rpebae. Ilpu 3axsaTe Jbfa 1A rpebxa BHJIKA, HMHTHDYIOMAsA
JIONIacTh BeC]a, YCTAHABIMBAaeTCA Ha Je[ IEePIeHAUKY/IAPHO
HaTPABICHUIO OBUXEHHS, H ee 3yObs BOH3aIOTCA B Jex. Bo
BpeMs BBIUIOJHEHHMSA rpebKa CTepKHeBaf NMPYXKMHA CKMUMAETCH
eme Gonbme, obecmeunpas IyrooOpPasHOCTb TPACKTOPHMH JIBH-
JKEHHMs BeCJa B BEPTHUKAJbHOH ILIOCKOCTH. JLOBOPOT yCTpoO¥i-
CTBa B JBHM)KCHHMM OCYIUIECTBIAAETCA 3a CUET IIOBOPOTA PYKO-
AITKH BecsJa B TpeOyeMyl0 CTOPOHY BOKDYT €ro MpOZOJbHOM
OCH, a TaKXe INYTEM BO3ACHCTBHUA CTep)XHEd Ha HMHTHPY-
ouwmii 60pr noaKH Gpyc.

YCTPOMCTBO AN TPEHHUPOBKM BeJIOCHUIEeqUCTOB. ITo3BOMIAET
TPEHMPOBATb CHJIIy M CKOpPOCTb mepanupoBauns [114].

VYcrpoiictBo (puc. 202) npencrasnsier coboit pamy I Beno-
cunesa ¢ neganaMM 2, CBA3aHHBIMM depe3 IepefaTOYHbIN
MeXxaHu3M 3 CO CpeACTBOM [/l CO3LAHMA HArpy3KH, BBHI-
TIOJHEHHBIM B BHAE WLEHTPOOGEKHOro peryasaTopa 4 CO CheM-
HbIMM rpy3aMM 5 Ha phiuarax 6. IlepemaTouHsiit mMexaHusm 3
HMEET LENHyIo nepegauy 7, Baax 8 ¥ KOHMYECKHE IIECTEPHH.

B 3aBHCHMMOCTM OT NOArOTOBJICHHOCTH BEJIOCHIEAMCTAa HA
pbivarax 6 ycTaHaBIMBAIOT I'PY3H 5 TakoOil Macchl, YTOOBI mMpH
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Puc. 202

JOCTH)KEHHUH BEJOCHIIEAMCTOM TMpPEAECAbHBX 3HaueHHH CcBoOel
CHJIBL M CKOPOCTH DPblyard 6 ¢ rpy3aMu 5 pacxommwiuch Obl Ha
yroa Menbmie 180°. Ilpu mOCTHIKEHMM 3HAYEHHA yIVIa PaBHOTO
180° peryastop 4 paGoTaeT KaKk MaxOBUK ¢ HEKOTOPBHIM HHep-
IHOHHBIM YCTPOMCTBOM. B MOMEHT HpeKpalleH!Us MeHaJupoBa-
HUsL Ipy3Hl emie 00/JafgaloT HEKOTOPHIM 3allacOM aKKYMYyJH-
pOBaHHOM# MexaHWYecKOW SHepruy, uYTO MO3BOJAET TPEHUPO-
BaTh CKOpOCTHOM ¢akTop. Ilocse HeoOXOAMMOI ITepeABILKA
paGora BejOCUIEIUCTA MPOXOAUT YXKE B HOBOM DPEXUME —
HENpPEephIBHOrO IUIABHOTO M3MEHEHHUSA CHJIBI U CKOPOCTH B CTO-
POHY YBEJIMYEHHUA.

LlenTpofeXHbIN peryasarop obecrneunBaeT 00IerdyeHHOE Me-
JaJupoBaHMe, KOrAa IpU JOCTHIKEHHH CIOOPTCMEHOM MaKCH-
MaJIbHbIX YCHIMHA BKAIOYAIOTCA JOIOJHUTEbHBIC CHJIbL, 3aCTaB-
JIAIOIIME YBEJINYMBATE CKOPOCTbL MEAaIMpOBAHMUSA.
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3.2. TPEHAYKEPHbLIE YCTPORCTBA ANA COBEPLUEHCTBOBAHMSA
TEXHMKK B CKOPOCTHO-CHUITOBLIX BUOAX CNOPTA

YcTpoiicTBO A TPEHMPOBKM MeTaTeleit MoJjora. Ilpen-
Ha3HAYeHO JyIA OOy4YeHHs TEeXHHUKE ABHXKCHMH MeTaTesell Mo-
aota [59].

YerpoiictBo (puc. 203) cocTOMT U3 YCTAaHOBJECHHBIX Ha ro-
PHM30OHTaNBHBEIX HampaBaAwmWux [ OPUBOAHBIX  TeJje-
Xek 2. OpHa M3 TeaexXek 2 HeCeT BEPTHKAJIBHO YCTAHOBJIEH-
HYIO BTYJIKY 3 cO IITOKOM 4 M MOJIOT J C TPOCOM 0, HMEIOLIUM
PYKOSITKY.

MoyoT J BLHINOJNHEH B BMJE CMEHHOrO IpPy3a M pa3MelleH
B MOJIOCTH KOJBLA 7, Ha BHYTPEHHEH CTOPOHE KOTOPOTO HMe-
eTCs KOJbLEBasA Npope3sb A1 Mpoxofaa Tpoca 6 monora. Koap-
10 7 MOXXET M3MEHATh HakKJOH K Hanpasasiowed I, Ilpusop,
8 TeneXKH CBA3aH ¢ OJOKOM YNpaBJEHMS M permcrpauun 9.
Tenexku 2 coefuHeHbl ¢ BajioM npuBoga 8 TpocoM 10. Ins
PErucTpallMM MapaMeTpPOB ABHIKCHHS MOJIOTa J Ha KOJbLEe 7
pa3MmemicHH ¢oToanemeHTH I, cBsAi3aHHBIE C WHAUKATOPOM.

Ilepea TPEHMPOBKO# YCTaHABIHBAIOT TPEOYEMYIO BHICOTY M

Puc. 203
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Puc. 204

HaKJIOH KO/bla 7. 3aTeM CIIOPTCMEH HAYMHAET BpallaTh MOJIOT
5, CKOpOCTBH BpallleHHsi KoToporo ¢pukcupyercs ¢dorossemMeH-
tamu Il m uapukaropom. Ilpum MeraHuMm c mnepeMelleHHEM
TeaeXKH 2 To Hampapamommm I uyepes Gnok 9 ocymecTsis-
€TCA yIpaBjieHHe CKOPOCTBhIO mepeMelneHust Koibna 7. Ilpwm
STOM TIO BeCy CHapsia M ero CKOPOCTH BO3MOJXHO BHICUMTATh
YCJIOBHYIO JAJbHOCTD IIOJIEeTa.

VerpoiicTBo A TpeHMPOBKH MeraTenett myicka. Ilpennas-
HAYeHO A1 COBEPINEHCTBOBAHUA TeXHUKHM (HHAJIBHOTO YCH-
JMsA B METAHMHM JHUCKA B YCJAOBHAX HOPMAJBbHOH M NOBHIIIEHHON
BecTHOYIApHO# Harpy3ku [74].

VerpoiictBo (puc. 204) cocrour u3 mnardopmel I pna
pasMeleHns CIOPTCMEHa, CMOHTHPOBAHHOM ¢ pamoi 2 Kpu-
BOJIMHENHON Hampasnswomei 3, coorBercTByomein no ¢dopme
TPaeKTOPHHU NEepeMellleHus AUcKa 4 M yCTAaHOBJIEHHOH Ha pame
HAKJIOHHO K OCH ee IOBopora. [IMCK pnsA MeTaHus CBA3aH C
Hampamasiomei nopogkoM 5. Ha koHile HampapasAwmen pac-
MOJIOXKEH yaapnuBaTenb 6 aucka. B mvikHeH wactm niatdop-
Mbl I Haxopurcs 6apabaH 7 ¢ 3aKpeIUIEHHONM HAa HEM JIEHTOY-
HOM TAroi 8, MMeromer Ha CBOOOAHOM KOHIE PYKOATKY 9 M
TopMo3HOe npucnocobnenue I0. BuyTtpm kpyra, oGpasoBan-
HOIrO KOJBLEBBIM mOpyyHeM IJ, HaXOAMTCA CTPaXOBOYHBIH
nosic 12, cBA3aHHBIA C HOpPYYHEM SJACTHYHBIMM DPacCTsIXKKaMH
13.

Ha ycTpoiicTBE BO3MOJXHBI ABa PeXHUMa paboTH: MeTaHHe
6e3 BpalleHus M MeTaHue C BpaiiendeM mwiatdopmbl. Mera-
uue Ges BpalieHus MIaTdOpMbl BEIIOAHSAETCH TaK, KaK IPH-
HATO MeTaTh AKMCK ¢ Mecta. Ilpn 3TOM CBOGOALY mepeMelleHus
CHOpTCMEHa BOKPYT KOJBIEBOro MOPYYHSA 00ecneyuBaroT ssac-
TUYHBIE PACTSXKKH. s OoTpaGoTKU HaBbiKa BHIIYCKa AMCKa B
yCnoBuAX BeCTUOYIATOPHONH Harpysku IuatdopMa mpeasapu-~
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TEJbHO BpallaeTCA MO 4YacOBOH CTpeJKe — [0 TeX Iop, MoKa
JICHTOYHAsi TATA HE HaMoTaeTcs Ha Oapaban. Tpenep mo ro-
TOBHOCTH CIIODTCMEHA TSHET PYKOATKY Ha ce0s, NpUBOAA BO
BpameHHe IutatgopMy. Ilpum 3aBepmieHMM BpauieHus ILIaT-
¢dopMa OCTaHABJIMBAETCS B TAaKOM IOJIOXKEHHH, KOTOpOe Tpe-
OyeTcsi pJjisi METaHMsl. B DTOT MOMEHT CIIOPTCMEH BBIIYCKAaeT
CHapsp,.

YCTpoMCTBO 1S TPEeHMPOBKM MeTaTteseil gucKa. IIpepnas-
HaY€HO JJIsl COBEPIICHCTBOBAaHUA TEXHHMUECKOr0 MacTepCTBa
MeTaTeJed AMCKa, B YaCTHOCTH YJIYYMICHUSI KOOPAMHAL{UK JIBH-
xenu#i [62].

YcrpoiictBo (puc. 205) coctouT M3 ocHoBaHMS I, CMOHTH-
POBAHHOIO Ha HEM JucKa 2, IUIacTHHBI 3 [OepeMeHHOW
INUPHHBL C I1a30M 4 Ha Y3KOM KOHIUE, AMHAMOMETDP 5 M 3BYKO-
Bble CHFHaJIM3aTOpPH 6,7, pacnosioXeHHble HA TUacTHHe. OcHo-
BaHMe / CBA3aHO MWIADHMPOM &8 C Y3KOH YacThiO IUIACTHHBI 3 U
HeceT PeMeHb 9 s 3aKpeIvieHMsl Ha Mpejivieybe AUCK000na,
a JUCK 2 yCTaHOBJIEH NEPHEHAVKYJIAPHO OCHOBaHMIO [ B masy
4 wiacTHHH 3.

Jducko0on 3aKkpemsieT Ha pPyKe YCTPOHMCTBO M Oepercs
pYKOH 3a pgucKk 2, Kak OpH MeTaHuM. Bo BpeMs IBUXKEHHUS
BO3JIyX OKa3bIBa€T CONPOTHBJEHHME Ha IJacTHHy 3, KOTOpas,
npub/MKasich K OCHOBAaHMKO I, CXHMMAET MPyXHHY AHHAMO-
meTpa J. IIpy 5TOM AMHaMOMETD NOKAa3bIBaeT CHJIY COIPOTHB-
JIEHMs1 BO3AYIIHOM Cpenbl, BBIpa’XEHHYI0O B KHUJOrpaMMax, a
CHMIHAIM3aTOPHl J, 6 U3RAIOT 3BYKOBOM CUrHaj, PUKCUPYIOIIHIA
U3MeHeHne yckopeHMs. Ilocne BBIMOMHEHHsI YOpaKHEHHS
CIIOPTCMEH MMEET BO3MOJXXHOCTb CHATH 3apUKCHPOBaHHBIH OT-

Puc. 205
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CYeT AMHAMOMETpPa H IPOAHaJIM3HPOBATh €TI0 BMECTE CO 3BYKO-
BHIM CHTHAJIOM M MBIIIEYHBIMM OLIYINCHHUSAMH.

VYcTpoiicTBO 1N TPEeHHPOBKM KombeMeratendeil. Ilpennas-
HaYeHO /i BBIIOJHEHNA DhIBKA IIPH METAHHH KOIbA U MOXET
6bITh MCHOJL30BAHO B IMOArOTOBKE KaK CPEACTBO CONPAXKEH-
HOTrO Pa3BUTUA CKOPOCTHO-CHUJIOBBIX KAYeCTB M TEXHUKH JBHU-
xKeHuit cmoprcmena [80].

VerpoiictBo  (puc. 206) mnpeacraBageT coboit Mopenb
KOIbsA I, YCTAHOBJICHHYIO Ha OMOPHOM CTpeXXHe 2 M HECYUIYIO
CPEACTBO [UIA CO3AAHMA Harpy3kd. Omnopueli cTepxeHb 2
CKOJIB3UT MO BEPTUKANbHON Hampasiasomeit 3. Ha crepxue 2
3aKpelUieH Komup 4, OrpaHWYMTENb — MSATKMA map 5 ¥ racs-
mas npyxuHa 6. ONOpHEIA CTepXeHb 2 CBA3aH KapaGHHOM
7 ¢ BepTHKaJIbHOH Hanpapasiome# 3, 3aKpelieHHOH Ha OCHO-
BaHuH 8.

CHopTCMEH ABUTaeT PYKOH MOJE/Nb KONbs TO CTEPIKHIO 2,
YCKOp#AA ero NMpoABMKEHHe. B Havane ynpa>XHEHHA CONPOTHEB-
JieHMe MEepeIBHKEHMIO He3HauuTeabHoe. Ilo mMepe mpopasuxe-
HU Moaem I BIONL CTep)KHA CONPOTHBJIEHHE BO3pacTaeT.
ITocne nmepexopa Ha Komup 4 CONPOTHMBJICHHE PE3KO Najaer, ¥
pyKa CBOGOAHO ABHMIXKETCH Blepel Mo MHepuuu. Ecau cmopr-
CMEH He BBHIIYCKaeT MOJEJb M3 PYKH, OHa OCTAHABIMBAETCHA
MpYXHUHOU 6 M ymopoM J. B aToM ciyyae JocTUraercs pesKuH
mepenaj Harpy3kd, YTO XapaKTepHO I PEaJbHHIX YCJIOBUM
MeTaHust Komnbs. I1ocse BEIOIHEHNA PHIBKOBOH TArHM Mopenb 1
BO3BpAIIAETCA B MCXOAHOE IOJIOJKEHHE.

Pe30HaHCHBIA TpeHaXXep Ui NMPBIryHOB ¢ mecToM. ITo3so-
NAET BHIETUTH AJisl M30MPATENbHOrO COBEPHIICHCTBOBAHMA OT-
JeNbHble DJIEMEHTHl OMMOPHOH YacTH NpbIXKKA, HANmpuMep pas-
rubanue, OTXXKUMaHUE M NpeoAoNeHre mwiankn [25].

YcerposictBo (puc. 207) coCTOMT M3 YCTaHOBJICHHOA Ha
croiixax I TaHKM 2 M DPa3sMEIEHHOro Mepef, IUIOCKOCTBIO
CTOEK HaKJIOHHOro ocHosaHus 3. Ha ocHoBaHMHM pacmoJioXeHa
MOABYUKHAA KapeTKa 4, CBA3aHHAs yepe3 TPOCOGIOYHYIO CHC-

Puc. 206
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Puc. 207

TeMy J ¢ npuBogoM 6. B BepxHeill yacTH KapeTKH yCTAHOBJIEHA
mwiatdopMa 7, NpeaCTaBAAOmAn coboil MOAKHUAHYIO OOCKY, C
OJHOM CTOPOHBI KOTOPOI MMEIOTCH KOHLEBHIE BBHIKJIIOUATENH &,
DJIEKTPAYECKH CBA3AHHBIE C MPHUBOAOM.

IMonp3y1oTcA YCTPOMCTBOM chaeayiomuM obpaszom. Cropr-
CMeH pacnoJiaraeTcs Ha miatdopMe CIIMHOHM K CToHKaM. 3aTeM
OH JAejaeT KYBBIPOK Ha3aJ C NEPEMEIIEHUEM BHOJb AOCKH C
NOCNEeAYIOIINM MPEOJOJIEHHEM IUIaHKH,

Ilpu mepBOM ABHXEHMH CIOPTCMEHA CpabaThIBAIOT KOHIle-
Bble BBIKJIIOYATEJM, BCJIEACTBUE 4YETO BKJIIOYACTCH IPHUBOA, U
KapeTKe COOOINAETCA MMIIYJIbC ABHXEHHS BBEPX MO OCHOBa-
HUI0. Ycuiaus, ACHCTBYIOIIME Ha JOCKY, CYMMHDYIOTCS M yBe-
aMyuBaloT ee u3rulb. B dasze OTKUMAaHUA M OTTAJKMBAHHSA
CIIOPTCMEH JONOJIHMTE/NbHO ITOy4yaeT HaKOIJIEHHYIO DHEPTUIO
JockU Anfl dPEGEeKTUBHOTO NpPeoAOJIeHNs IUIaHKH,

Hcnonb3yss pe3oHAaHCHBIE CBOMCTBA OIOPH M OMOMEXaHHM-
4eCKOro ammapaTa CIOPTCMEHa, AOOMBAIOTCA COBEPIIEHCTBO-
BaHUS TOCJEAOBATEJBHOCTH HANpsSUKEHMA M pacciabneHus
MBILIH B CTPYKTYP€ CHOPTHBHOIO YIPaXHEHUA.

YcTpoHcTBO AJsi TPEHMPOBKM NpPLITYHOB ¢ mectoM. Ilpen-
Ha3HAa4yeHO 1A COBEPILEHCTBOBAHMS TEXHHMKHU NPBbIXKA C LIeC-
TOM NHpPH 3HAYUTEJbHOM MNOBBIIEHWH xBata [89]. IlosBosser
TaK)Xe BBHIIOJHATD OOJbIIOE KOJMYECTBO TNPHLIKKOB Ha Ipe-
JeJbHBIX BBICOTaX B OAHOM TPEHMPOBOYHOM 3aHATHH Ge3 cy-
IECTBEHHBIX 3aTpaT HHU3MYECKON U HEPBHON SHEPrUHU.

CocraBHbIMH 4YacTaMu ycTpoiicTBa (puc. 208) sBnslorcA:
YCTaHOBJICHHAasA Ha CToHKax I ropM3oOHTaJbHAafA IUIaHKA 2,
CTPaxOBOYHBIH DJIEMEHT 3 M COEAMHEHHOE C mEeCTOM 4 CpPeacTBO
B TDOJHATHA LIECTa, KOTOPBIM CJIYXXHT TPOCOBIOYHAA cHC-
TeéMa J C IPUBOAOM, B KOTOPbIH BXOJAT IOCJEZOBATEIbHO
coeuHEeHHble MeXAY coboit 6apaban 6 ¢ sneKTpPOTOPMO30OM 7,
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Puc. 208 %

3JIEKTPOJBUTATENb &, NYAbT ynpasieHuss 9 M TpOrpaMMHBIH
610k 10.

VYerpoiicTBo MMeer NoABMXKHYI0 miatdopmy I u xopmyc
nnsa mecra 12. Tpoc pasBeTBasAeTCs, OJHA BeTBb COEIMHEHA C
cepeauuoi miecta 4, Apyras — uepe3 610k I3 ¢ moaBuxHOM
mnatdopmoit I1. Ipyrod xoHen Tpoca coefuHeH ¢ 6apa-
6anom 6.

Ilpu BKJIOYEHMM 3eKTpoABurartens 8 Gapaban HaMaThlBa-
€T TpOC, KOTOpHI TAHET mecT 4 M NOABHIXKHYIO mnatdopmy
11. CnoprcMen npubAMIKAeTCA K CTOMKeE, BBITOJHSAET IPBIXKOK
M Npu3eMJseTcs Ha CTPaxOBOUHBIA dJeMeHT 3.

KOMIIJIEKC TPEHaXEPHBIX YCTPOICTB AN OOyYeHHs TeXHM-
Ke JBVDKEHWI U pa3sBUTHA CIHENUANbHBIX (PHIHIECKMX KayecTB
NPLIrYHOB ¢ mecToM. IIpeaHasHaueH A BHINOJHEHHUA yNpax-
HEHMIii, BK/IIOYAIOIIMX [IBUKEHHUS, XapaKTEPHBIC AJiA ONOPHOM
YACTH NPBIXKKA ¢ LWECTOM, H MOXET ObITh HCHOJb30BaH B MOA-
roTOBKE IOHBIX CIIOPTCMEHOB C HEOCTATOYHBIM yPDOBHEM pas3-
BUTHS CleUMaJibHBIX CHIOBBIX KauecTs (I'. 3. BpusuHckuit).
B xommiekc BXOAAT:

1. COnervaiomee TpeHaxkepHoe YycTpoiicTBo. Ilozposser
IOHBIM MPBITYHAM ¢ LIECTOM BBHIOJHATH M3 BHCA HA KOJbUAX
MaxoM BIlepef, BHIXOJ, B CTOWKY Ha pyKax.

VerpoitctBo (puc. 209) mmeeT rHMHacTH4YecKue KoJbua I,
JOHXY 2, Tpoc 3, cucTeMy O670KOB 4, MHepUHMOHHbIi AUHA-
MOMETp J, pesie BpeMeHH 6, KOHTAaKTHOE yCTPOHCTBO 7, CBETO-
BO# MHAuMKaTop 8.

CnopTcMeH, 3akpendB Ha Iosice JOHXY 2, MPUHUMAET HC-
XO/IHO€ MOJIOXKEHHE BHC Ha KoablaX. CBOOOAHBIN KOHEL Tpoca
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3 nepeOpormmeH npu 3TOM uepe3s 610xH 4 M HaXOAUTCA B pyKax
y TpeHepa WM mnaprtHepa. Ilocie mnpeaBapuTeNIBHOrO pas-
MaxWBaHMUs BBIMOJHSIETCA MaxX BIEPEA-BBEPX, U B MOMEHT
[NPOXOXXIEHUs HOT MNPHIYHa JUHUM BEPTHKAIM cpabaThBaeT
KOHTAaKTHOe YCTPOMCTBO 7, BKJIOYawuiee pesne 6, 3apaHee yc-
TAHOBJIEHHOE Ha HeOBGXOAMMBI BpeMeHHOU HHTepBan. CeeTo-
BOM CHTHaJ yKa3blBaeT 3TOT UHTEPBaJL

IIpn nepexozae mpeIryHa M3 BHCa B CTOMKY Ha pDYKaX B ero
AEHCTBHA BHOCHUTCS N00AaBOUHOE YyCH/ME, NMO3BOJSIONIEE 3aBEp-
IMUTB YNpa)KHEHWEe B 3aJaHHOE BpEMSA; C IOMOIIBI0 MHEPLH-
OHHOI'O JAMHAMOMETpa J, BCTPOEHHOTO B paspelB Tpoca, 3ame-
psieTcs BeJIMYMHA BHEIIHEro J06aBOYHOrO YCHIMA.

2. OGaervaiomee TpeHaxepHoe ycrpoiicTso. [To3Bonser U3
MOJIOKEHMA BMCAa HA INepeKJaJWHe BHIMOJIHSTH MaXoM BIepes
BEIXOZ, B CTOMKY Ha pyKax C IOCJeAyIOUIMM OTTAJKWBaAHHEM YU
NMPEOAONEHHEM IUTAHKH, YCTAHOBJEHHOM BbIllE YDOBHA Iepe-
KJIaJWHHL,

Puc. 209 Puc. 210

217



YcrpoiictBo (puc. 210) cocTOMT M3 I'MMHACTHYECKOM Iepe-
kianuuel 1, joHXH 2, Tpoca 3, cucTeMHbl 00KoB 4, MHEpPLHMOH-
HOro AMHAMOMETpa 5, IaHKH 6 1A 0603HAYEHMS BLICOTHI,
TIOPOJIOHOBOM TIOAYIUKH 7.

CropTcMeH, 3aKpenuB Ha IOSC JIOHXY 2, IPMHMMAeT HC-
XOJHOE TOJIO)KEHHE — BHC Ha NepekaanuHe I. CBOOOAHDINA KO-
Hen Tpoca 3 mepeGpomuen uepes Gyoxa 4 ¥ HAXOAUTCH B PyKax
Tpenepa (wm naprHepa). ITocyse npeaBapMTENbHOrO pa3MaxM-
BaHWs BHIIOJHAETCS MaX BIepeA. B MomeHT mepexona cloprT-
CMEHA U3 BHCa B CTOMKY HA pyKaX ITapTHEP BHOCHUT B AEHCTBHA
IpbiryHa A00aBOYHOE YCHINE, HAINPaBIEHHOe NMPOTHB BEKTOpa
cuabl TaXecTd. CopTCMeH NpeofosieBaeT IUIaHKy 6, yCTaHOB-
JICHHYIO Ha 3aJaHHOI BBICOTE, M TIPU3EMJIACTCS Ha MOPOJIOHO-
BYIO MOAYyWKY 7. VHEpUMOHHHI AMHAMOMETD, BCTPOEHHBLIH B
pa3pHiB Tpoca, UKCHPYET BEJIMYHHY BHEIIHETO A0OABOYHOTO
yCHIUA.

TIpuMeHeHHe TpPEHa)XXepOB B COYETAHMH C YCTPOHMCTBAMH,
MO3BOJAAIONIMMHI [OJAY4YaTh CPOYHYI0 HHdOpManMIO O mapa-
MeTpax JBHIXEHMIi, JaeT BO3MOXXHOCTb OLeHHBAaTh (DU3UIECKOE
COCTOSIHME CIIOPTCMEHA M ONEPAaTHBHO YNPABJATb €ro JBHra-
TEJbHBIMH JIEHCTBHSMH.

TIo Mepe OCBOEHHMS CIIELMAJBbHBIX YIPAaXXHEHHUHA M pa3BHUTHA
BEYIIMX (PH3MYECKMX KAUECTB IPHIIYHOB CTENEHb OOJIErYeHus
IBU)XEHHUHA TIOCTEIIEHHO CHHUXKaercsa. IJTO JAaeT BO3MOXHOCTD
BHIMOJIHATb COPEBHOBATE/IbHOE YNPAXKHEHUE Ha 00Jiee BEICOKOM
YpPOBHE M YMEHbINIAeT BEPOATHOCTb JAJIbHCHIIMX 3HAYUTEJb-
HBIX U3MCHEHHMH B CJAOXXUBIUEHCS TEXHHUKE INPBIKKA C IIECTOM.

3. MiHepuIMOHHOE TPEHaXKepHOe YCTpoiCcTBO. C MOMOIIBIO
YCTPOHMCTBa IIPBITYH BBIMOJHAET IOATATHBaHHNE, NMOBOPOT U OT-
XHMaHHe Ha IlIecTe, MpeoaoeBass WHEPLUMIO 3alaHHbIX OTArO-
IIEeHNA ¥ COXpaHfAsA 3aJaHHOE HAIpaBJeHHE YCHJIMII M Iepe-
MeIeHUs YacTed Teja MO OTHOLIEHWIO K IIEeCTy.

YerpoiictBo (puc. 211) Briouaer B ce6s craumuy I, mox-
BMJKHYIO TEJEXKY 2, IBa OrPaHUYMTENA MepPeABrXeHus 3 ¢
aMOpTH3aTOpPaMM, IIOBOPOTHYIO IUIOIAAKY 4, TOABEUICHHYIO
HHJ)KE OCHM BpallleHHA Ha nandax, yCTaHOBJICHHBIX B IIOJAILIHII-
HMKAaX J, OrpaHMuYNTE]h MMOBOPOTA IUIOIAAKM O, NPHBs3HbIE
pemuy 7, GHKCHPYIOIME CIOPTCMEHA Ha IUIOIAAKE B 001acTH
roJIEHOCTOIHBIX CYCTaBOB, Ta3a M IrpyjaM, CHJIOBOHM y3ea §, coc-
ToAIMA U3 CHCTEeMbl OJIOKOB M HaGopa OTArolIeHuM, IiecT 9,
3aKpeIUIeHHH B IapoBoM rHesge 10.

CrnoprcMeH 3aHMMaeT Ha IUomaaxke 4 UCXOAHOE II0JOoXKe-
HUE JIeXa Ha CIIMHEe I0JIOBOH B CTOPOHY OIMOPHOro mecrta 9 u
3aKperuisieTcs peMHsaMu 7. B3sB B pyku mect 9 U ynupasch B
HEro, OH NPeOoJioJIeBaeT BEC OTAIOILNEHWH, ITOATATUBAETCH C
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Puc. 211

IIOBOPOTOM M OT)XHMMAaeTcA A0 TeX MOp, IoKa TejaexKa 2 He me-
peMecTUTCA IO cTaHuHe ] B KpaliHee JIeBO€ NONOXeHHe. Y-
PaXHEHHE IOBTOPAETCA MHOTOKPaTHO, a €ro JAJHTEJbHOCTb
3aBUCHT OT BEJHYHHBI OTArOINCHUA M 3aJad, [IOCTAaBJICHHBIX B
TPEHMPOBOYHOM YPOKE.

3.3. TPEHAYKEPHbIE YCTPOHCTBA ANA COBEPLUIEHCTBOBAHMSA
TEXHHKHM B EAMHOBOPCTBAX U CNOXHOKOOPAMHALIMOHHbIX
BUIOAX CIOPTA

YcrpoiicTBo Ans TpeHHPOBKM Gokcepos. IlozpoasieT cosep-
LIEHCTBOBATh TOYHOCTh HAHECCHHS YAAPOB M BaMIUTHYIO peak-
110 OOKCEPOB B YCJIOBMAX peallbHOro moegmuka [48].

Ycrpoiicteo (puc. 212) COCTOMT M3 mysabTa, 3JEKTPH-
YECKOro ceKyHaoMepa (Ha PUCYHKE HE IIOKa3aHH) M DKHIIH-
POBKHM crnappuHr-naptiepa. IIyapT COAEPXHT KOHTPOJIBHO-
CHTHaJIbHBIE JIaMITBl, KOHTAKTH BHIOOpA HANpaBJICHHs YAapa M
pene. DKMINHPOBKA CIAPPHHIr-IIapTHEPA BKJIOYAaeT B cebs Tpe-
HUPOBOYHHH nosic I u muieM 2 ¢ CHTHAJbHBIMH JaMmmamu 3,
YCTaHOBJIEHHBIMH B ME€CTaX, COOTBETCTBYIOIMX Haubosee ysa3-
BHMBIM TOYKaM Ha Teje CIOPTCMeEHa.

KOHCTpYKUHSA CHrHAJbHOM JaMnbl 3 MMeeT JaMmmouky 4,
KHODKY J, OIIOpPHOE OCHOBaHME § /i pacupefeseHUs yCWIMA
yAapa, CJOM yjgaporacsmero maTepuana / M HapyXHOe 3a-
OIMTHOE IOKpBHITHE 8. I MCKIIOYEHHS JIOXKHBIX cpabarbiBa-
HHH KHODKa 5 Tapupyercs MmpyxuHO#H 9.
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Puc. 212 Puc. 213

B COOTBETCTBMM C TEXHHMKO-TAKTUYECKOW CHUTyauMel Tpe-
Hep BKJIIOUaeT CUrHaJbHBIE JaMinbl 4 CIappHUHr-TIapTHepa, mo-
Ka3blBasg MeCTO HaHeceHMsA yrapa. Bokcep HaHOCHT ynap B
YKa3aHHYI0 TOYKY, 3JIEKTPOCEKyHIOMED OCTaHABJIMBAECTCA H
¢duKcupyeT BpeMs peaklMM Ha 33aJaHHYIO CHTYailuIo.

VCTpoHCTBO IS TPEHHUPOBKM OOKCepoB. YV CTpOMCTBO MMHU-
THpYeT pa3JIMuHble epeMelleHus GoKcepa Ha PUHre M COCO6-
cTByeT 3(h(}PEKTUBHOMY OBJAJEHUIO TEXHUKOW BegeHUsA OO
[60].

Vcrpoiicteo (puc. 213) cocroutr m3 ocHoBausa I u cpA-
3aHHOM ¢ HUM uepe3 geMidep 2 omopsl 3, Hecymied JIEKTPO-
apuratenb 4, coequHeHHBbIH ¢ matynamu J, 6. Illaryn 5 yepes
BTYJIKY 7 coefguHeH co crepxHeM 8 mMaHekena 9. IllatyH 6 co-
eOUHEeH C ropus3oHTasbHbIM aemmdepoMm [0. Maneken 9 npen-
cTasjisieT co0oM MHUIIEHM C YCTaHOBJEHHBIMU B X IUIOCKOCTAX
JaTuMKaMM CHJIbI M TOYHOCTU ITONAJaHM# ynapos.

IlieueBast yacTh MaHekeHa 9 BBIMOJHEHA B BUue ckoObl 11
¢ HampasagowuMu /2 Ha KOHLAX /IS pasMeElleHHMsA B HUX
NOANpPYXUMHEHHNX TpyOok I3 ¢ Gokcepckumy mepuatkamu [4.
B kaxpoit Hanpasasmomeit /2 CMOHTMPOBAaHO CpEICTBO [JiAA
B3BEJEHUA INPYXKXHUHBI, BKIIOUYAIOUIEE INOANPYXKMHEHHBIM Masei
15, coepuHeHHbIN TPOCUKOM I6 C MyABTOM YIIpaBJIEHMA.

IMpu BrIIOYEHMM DIJIeKTpoaBHrartenss 4 MaHekeH 9 mnepe-
MelnaeTcsa BBEpX-BHU3 ¥ Brepel-Ha3al. CnopTcMeH HaHOCHUT
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0 MaHEKeHY YAaphl, CHJIa H
TOYHOCTb MOMAZAHUA KOTOPHIX
perucTpupylorcs  npubopamm.
TpeHep yepe3 MyJbT ypasie-
HHUA OCYUISCTBJfAET IIepeaBH-
Xenne Tpybox I3 ¢ Gokcep-
CKMMH TlepyaTkamu [4, uMu-
THPY# BHIaj IIPOTHBHHUKA.

YcTpoicTBO NO3BOJISET
BOCNIPOM3BOAUTD  CJeAyIOIHeE
IBUKCHUA TIPOTHBHHUKA:

a) TpH ABUXEHHH MaHeKe-
Ha BBEPX € OJHOBPEMEHHBIM

BHIGpOCOM PYK¥M — HHM3KHUI
yAap cHusy;
6) Tpu ABM)XKEHHH MaHEKE-
Ha BIpPaBO-BIEBO C OZHOBpE- Puc. 244

MEHHBIM  BHIOPOCOM  pyKU —
60OKOBOI yaap;

B) NpH JABHXEHHM MaHEKEHa BIEpej-Ha3af C BblGpocom
PYKH — NpAMOH yAap JICBOH M IpaBoil;

T) IpPH CJOXHBIX NepeMelIeHHNAX MaHEX€Ha BBEPX-B CTO-
POHBI — KOMIUIEKCHBIE yAaphl (CHM3y BBEPX M BOOK).

VerpoiicTeo and TpeumpoBRHM Qokcepos. CnocobcerByer
¢$OpPMHPOBAaHHIO HABHLIKOB PAaUMOHANLHEX AUHAMHYECKHUX ACH-
cTBMIT COKCEPOB NPH MepeMeIeHnAX no omaake [50].

Ycrpoitctso (puc. 214) mpepcrasnsier coboil moaBecHO
fokcepckuit MewOK I Ha NMapaUIeJIbHBIX FOPM3OHTANbHBIX Ha-
nparnsaomux 3. Ha Hanpapiaiommux 3 yCTaHOBNEHA IMOABHX-
Has mwromaaka 4, B KOTOPOH pacloOJIOXeHBl TMPOAOJBHBIC
KeJoObl 5 M KapeTka 6 ¢ MOABEIMIEHHBIM GOKCEPCKHM MELIKOM
1. Ha mromaake 4 pasMellleHB fiBa 3JEKTpoABuUrarens 7, 8,
OAMH M3 KOTOPBIX KMHEMATHYECKH COEAMHEH C MPUBOAOM ILIO-
maaku 4, a apyroit — ¢ kapetkoil 6. dnextpoasuratenu 7, 8
COeIMHEHBI MOCPEACTBOM Kabensn 9 ¢ nyabToM ynpasaenust 10,

C NOMOIIBIO IMyJIbTAa YIOPARJICHUS TPEHEDP MepeMemaeT IIo-
maaky 4 4 xKapetky 6, B pe3yJbTaTe 4ero OOKCEPCKHH MEHIOK
1 nepeppuraerci B Da3JMYHBIX HaNpaBJCHHAX HAJ TPEHH-
POBOUHOM ILTOAAKONR HanmpoTuB Ookcepa. VI3MeHss Hampas-
JIeHHE JBUKeHNs GOKCEPCKOro MeIKa, TPEHEp BHI3BIBAeT OOK-
cepa Ha BBIIOJIHEHHE AaTAaKYIOUIUX WIM KOHTpaTaKYIOLIMX
MpHUEMOB, KOMMEHTHDPYSI METOAMYECKH PAIIMOHAIBHBIA MOPALOK
HMX BBIIOJIHCHUA,

HpucnocoOneHne 1is TpeHUPOBKH Ookcepos. Ilpennaszna-
YeHO s OTPabOTKH TEXHHKM YAAPOB B YCJAOBMAX PEaNbHOTO
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B3aMMOZENCTBAA C TIOABMJXHBIM cnappuHr-naptaepom [257].

VerpoiictBo (puc. 215) cOCTOMT U3 HEHTPAJIBHOM 4YacTH
CTEKJIOBOJIOKHUCTOM paMbl I, Napel NOABMIKHBIX GOKOBBHIX CTO-
poH 2 ¥ maphl MOJABMXKHBIX BEDXHHMX dYacTeil 3.

Pama I, 60KOBBIE H BEDXHHME CTOPOHBI 2, 3 MOKPHIBAIOTCH C
THIJIBHOM CTOPOHBI M HO IEPEIHUM KPasiM CJI0€M BOHJIOKA WM
NEHOMJIACTa, a 3aTeM O0epTHIBAIOTCH MCKYCCTBEHHOH KOJKeH.
Bec ycrpoiicta ot 4,5 g0 9 xr.

Ins HOmIEHMA W TOAAEPKKH NMPUCHOCOOJEeHHs pama cHab-
XaeTcs Napoil pyuek 4, YCTaHOBJIECHHBIX Ha GOKOBBIX YacTAX 2.
Bepxue cTOpoHB 3 cHaGXeHBl DJAaCTHUHBIMHM DEMHAMH J.
ILlenrpanbHasn 4acTb paMel I HCHOJB3yeTCsA KaK HeJb s BCeX
yOapoB MO XOpHycy, GOKOBble wacTH 2 TpeSHa3HadeHBl NS
NpefOTBPALIEHUST [POMaxa NpM HaHECEHWHM YAapoB cOOKy, a
BepXHME 4acTH 3 PACIoOJaraloTCA TaKuM o6pa3oM, 4TOGH yc-
NEeNHO IIepeXBATUTh yAApbl CHU3Y. Y3Kuit 3a30p, KOTOpBIA
HMEETCS MEXKAY BEPXHUMHU 4YacTAMHM 3, MO3BONAECT TpPEHEPY

Puc. 215
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BecTH HabiOfieHHe 3a mepyaTkaMu Ookcepa 6e3 omacHoOcTH
OJY4YUTh yAAP B rOJIOBY.

CnopTcMeH, BHICTYMAIOWIMH B KayecTBe CHappUHr-napT-
Hepa, TaK)XX€ UMEET BO3MOXXHOCTh COBEPIIEHCTBOBATh CBOE Ma-
crepctBo. OH npuolpeTaeT ONLIT HAGMIOAEHAA 34 pa3THIHBIMH
yAapaM{ U TPEHHPYET PEaKLHIO, HEOOXOAMMYIO A yXojaa OT
yAapoB, HAHOCHMBIX MO Da3/JNYHBIM y4acTKaM MpHcIocobe-
HHA.

Pa3z0uBaemass mnaHenb It TPEHMPOBKH OOEBLIX YHapoB.
Ho3sonser pa3suBaTh cuay ynapa [286].

YcrposictBo (puc. 216) cocrour u3 asyx mocok I, 2 co
CKBO3HBIMH OTBepCTHAMHU 3, 4 nna pa3MenieHUs CTHIKOBOYHBIX
BTYN0K 5. CTHIKOBOUYHAS IJIOCKOCTb 6 AOCKM I MMeeT BOTHYTYIO
dopMy, a CTEHIKOBOYHAA MJOCKOCTh AOCKU 2 — BBHINYKJIYI0. JJoc-
K4 I, 2 BHINONHEHBl U3 MOJUYPETAaHa, a CTBIKOBOUHBIE BTYJIKHM
5 — M3 1wracT™Macchl.

Puc. 216

Coenuuns nocku I, 2 Mexnay coboit mMOCpeAcTBOM CTHIKO-
BOYHBIX BTYJIOK J, CIIOPTCMEH IMPOU3BOANUT IO HUM yA2pH PYKOH
win HoroW. Ilpu omnpeneseHHOH dHEPruM yzaapa CTbIKOBOYHBIE
BTYJKH S5 paspymalwTcs, a Z0cKU I, 2 He pas3pylialoTCH, 4TO
TOBOPHUT O NMPaBIWIBHOCTH BBINOJHEHUA yaapa. Ilocne 3TOro BbI-
HIeALINe U3 CTPOA CTHIKOBOUHBIE BTYJKH J 3aMmeHAOTCA. Komu-
YEeCTBOM BTYJIOK M HX MAaTepHaJIOM MOXHO PeryJupoBaTb CHIY
ymapa.

VYcTposicTBO AN OTPAGOTKH ATAaKYOWUX H 3aIUMTHBIX Aei-
CTBUii crioprcMeHa-eguHOOOpHna. ITo3BoNAET CyLIECTBEHHO NO-
BhICUTb 3¢ dEeKTHBHOCTb TPEHMPOBKH GOPLOB BCJIEACTBUE MPO-
BeleHUs MPHEMOB U3 PAa3JIMUHBLIX IMOJIOKEHHUW IIPH MOCTOAHHOM
nepeMewmennu [32].
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VYerpoictBo (puc. 217) copep>XUT rOPU30OHTAIBHYIO AHCKO-
ByI0 WwiaTdopmy I, yCTaHOBIEHHYIO HA OCHOBAaHMH 2 C BO3MOXK-
HOCTBIO KauyaHUA ¥ IOBOPOTa OTHOCHUTENBHO BEPTUKAJBbHOU
ocH 3 ¢ noMoupio NpuBoAos 4 1 5. Ha KOPOTKOM pacCTOAHKH OT
mnatopmsel I pacnonoxed MMHUTATOP NPOTHBHUKA 6, MepeMe-
maeMblif IpUBOAOM 7/ B BEPTHKAJIBHON IIOCKOCTH. CBepxy
m1aT¢OpMBl YCTAHOBEH TPeaban 8§ — TakuM 06pa3oM, 4To ero
IEHTP TAXKECTH PacIHOJIOKEH Ha OCH 3 BpallleHUs IUIaTdhOpMEL

CrnopTcMeH pa3MellaeTcs Ha Tpeabane AMIoM K UMUTATOPY
OPOTHUBHMKA TaK, YTO €0 IEHTP TSAKECTH COBIAAAcT C OChI0 3
BpamieHuA TWaThopMbl M LEHTPOM TsXKecTH Tpeabana. CKo-
POCTb JABHUIKEHMA OEroBoi AOPOXKHA Tpembana U YIJIOBOrO
CMelleHNs IWIAaTGHOPMBI YCTAHABJUBAIOT C YYETOM YPOBHA MOJ-
FOTOBJIEHHOCTH cHoprcMeHa. UeM pasbme Gerosas AOPOXKKa
OTHOCHT CIIOPTCMEHA OT UMHMTATOpa NMPOTHUBHUKA, T€M OOIbIIM
MOMEHT MHEpLMM Ha Hero HauMHaeT AeHCTBOBaTb, CTAJIKMBasf
cnoprcMeHa ¢ Tpefbana. CHOPTCMEH CTPEMHMTCSA BEDHYTHCA B
HCXOJHOE TIOJIOKEHNE K OCH BpalleHHs MaatdopMbl u oTpaba-
THIBAET ATAKYIOLUIME M 3aIIMTHBIC ACHCTBUA C HEPEeMELIEHUAMH
MO AMCTAHLHMAM.

2L /// L 777, 224
4 2

Puc. 217
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Puc. 218

YcTpoMCcTBO ANA TPEHUPOBKH YHApHBIX ABixeHui. Ilpen-
Ha3HA4YeHO JUIA TPEHMPOBKM TEXHWKH HAHECEHUS HACTyNaTesb-
HBIX ygmapoB [272].

VerpoicTtBo (puc. 218) cocTOMT M3 3aKpeNJIEHHOH Ha OC-
HOBaHMM [ BEPTMKAHLHOH CTOMKHM 2, COEZMHEHHON ¢ AByMHA
YOPYTMMH U30rHyThIMM JepikaTtenamu 3, 4. Ha BepxHux KoHpax
JepiKaTeseil pacnoJIOXKeHsl pa3HOBUAHbBIE moxymkH S5, 6. IIpo-
KJIaAKM 7 06eCcneunBalOT pasMUHble HATIPAXEHUSA, C KOTOPBIMH
OCYUIECTBJISIETCA yHap.

Ilpy BEINOJHEHHHM HACTYyNaTEJbHBEIX YAAPOB CIIOPTCMEH MO~
MepeMeHHO HaHOCHT MX B MOAYWKY J M 6, KaK 3TO MOKa3aHO
Ha DHUCYHKe.

BonuoablkHBIH TpeHaxep. IlozBonser cospmats ekt
OpLIXXKa C BOJHBI M OTPabaThIBATh COOTBETCTBYIOIMHE (bUTypHI
B BOAHOJBDKHOM crmopre [105].

YcrpoiictBo (puc. 219) COCTOMT M3 YCTaHOBJIEHHBIX Ha OC-
HOBaHMM | HAaKJIOHHOrO NPUBOJHOrO0 GECKOHEYHOro MOJOTHA 2
M BBIHOCHOH HITaHIM 3, HA KOTOPO# 3aKpeIUIeHa HaNpaB/iomas
4. Ha nanpasisiomieit pacnoJioxesa Kaperka J ¢ ¢aaom 6. Iop,
MOJIOTHOM 2 pasMemieH pesepsyap 7 ¢ Bomoil. Ilox BerBbIO
6eCKOHEUHOro MOJIOTHA 2 YCTAHOBJEHH MMHTATOPH 8 HEPOB-
HOCTE! MOBEPXHOCTH CKOJIbXXEHUSA.

CrnopTcMeH pasMelaeTcs Ha MOJIOTHE OJMXKe K ero HYXKHEMH
yacTi U Gepercs pykamu 3a ¢an 6. IoJOTHO NPUBOAUTCA B
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Puc. 219

IBHJKEHHME, U OJHOBPEMEHHO BOAA U3 pe3epByapa 7 HOCTYIAeT
Ha oBepxHocThb nonotHa 2. [Ipu 3TOM KapeTka J nepeMemaeTcs
B OOKOBBIX HAaIpaBJeHUAX IO HANPABAAIOIMIEH 4 H nepeMemaer
dan 6 co cnoprcmenom. Iepememasich Mo MOJOTHY 2, CIOPT-
CMEH Hae3XaeT Ha HEpOBHOCTH, YTO co3AaeT 3(pGeKT CKOJIb-
JKEHUS IO BOJHE OT Karepa.

YCTpoiCTBO 1A TPEHHPOBKM BOJHOJBIKHHUKOB. ITpegHazHa-
yeHO AnA OTpabGoTKM ABMKEHMH, XapaKTEpHBIX AJIs BOJHO-
JBUKHOTO ciaaaoma [128].

YcerpoitictBo (puc. 220) cocTOUT U3 3aKpEIVICHHOM Ha He-
MOABUXHOM OCHOBaHMM | BEPTHKAAbHOM CTOMKHK 2, HA HUXKHEM
KOHIIE KOTOPO# YCTaHOBJICHA IIOBOPAYMBAIOMIAsACA OCPEACTBOM
BTYJKH 3 Oayka 4, Hecyllas JBUKHBIA y3ea 5 ¥ ruapaBIndecKui
UMINHAP 6, COEAUHEHHBIA ¢ KPOHIITEHHOM 7, pa3sMeIeHHBIM
Haj Oankoit 4.

Ha BepxHeM KOHIle CTOMKH 2 yCTaHOBJIEHHI NONEpeYHHa &
¥ HEMOABUIXKHBIA KPOHIUTEHH 9, HampaBJCHHBIA B IPOTUBOINO-
JIOXXHYIO OT KpoHmTeiiHa 7 cropoHy. K kpoHmreidny 9 npukpen-
sned 6ykcupHuil kanat 10 ¢ pykosaTkoit 11 pnst XBaTa pyKaMmw.
Ha nomepeunHe &8 3axkpelUvieHbl CTPaxOBOYHasd mTaHra 12,
Kplouok I3, coefuHeHHBINH ¢ nosicoM 14, NpoAOSbHBIA 371€MEHT
15 n tpocwt 16, 17, cea3aHHbIE ¢ TOBOPOTHOM OasKoil 4.

JIBDKHBIM y3es1 §J mo3BONAET CHOPTCMEHY NOBOPauyMBaTbCA
Ha yroa 180° u BriOYaeT B ceGs BEepTUKANbHYIO BTYJAKY I8,
rOPU30HTANBHYIO ontopy 19 ¢ kpoumreiiHamu 20, 21 pa3HO# BbI-
COTHI, 00pa3yIOIMMH HAKJIOHHYIO ONIODPY A/ KpoHITeiHa 22,
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Ha KOTOPDOM YCTaHOBJIEHA IuTa 23 ¢ OOBIMHBIMM JbIXamH 24
B BogHOrOo cnajoma. JIbixu 24 MOTYT COBEPHIATH KAuaTesb-
Hble ABUXKCHHMS, KOTOpHEe AeMndupyoTca npyxusaamm 25, 26,
COeMHEHHbIMH C KpoHuiteidnamu 20, 21 u 27.

B ycrpoiicTBe MMEIOTCA TakXe CTOHNOPHBIE 3JieMeHTH 28,
OTPaHMYHMBAIOMIME CTENEHb MMOBOPOTAa JBIKHOrO y3na 5. Onas
yupaBieHUsl ABUKEHHEM y37a 5 UMeeTcs BaJ C DPOJUKAMHU
29, 30 n pviuarom 31. K 6aokam 29, 30 noacoeauHeHBl TPOCH!
32, 33 ¢ npyxunamu 34, 35, coeauHeHnnMM ¢ peiyaramu 36,
37, xoTopble, B CBOIO OYepesb, NajbuaMHu 38 COEAMHEHB C OC-
HopanueM I. MMeercda Takxke imrramra 39, koropas MOXKeT
BO3BPATHO-NIOCTYNATEAbHO NEPEMEMAThCA OTHOCUTENBHO BTYJI-
Ku 40, 3aKkpeIUIeHHO# Ha MOBOpPOTHOU Ganke 4, u B3auMozeii-
CTBOBaTb C KyJIauKOM (HE MOKa3aH), 3aKPEIUVICHHBIM Ha OCHO-
panuu 1.

DYHKIMOHUPYET YCTPOMCTBO CIEAYIOMHMM 06pa3oM. 3akpe-
MUB HOTM Ha JblXKax 24, a Kpok I3 Ha nosice 14 M B3ABDINCH
pykaMH 3a pykoATKy II, cnopTCcMeH HauMHAeT HATATHBATh

\

kY 35 34 33 39 283230 31 23 18%7

Puc. 220
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6yxcupHBIif KaHAaT W OKa3bBaTb JaBJIeHHE Ha JbiXu 24. Ilpu
STOM JIBIKH 24 nmopamTca Bnepep, npyxmuHa 34 cxumaercd, a
npyxuHa 35 cosjaer TAropoe ycwime. I'MApaBaddyecKMd 1u-
JUHAP 6 CXMMaeTCs U IepeMelliaeTcs B BEPTHKaJIbHOM HanpaB-
JICHNHM C OJHOBPEMEHHBIM NOBOPOTOM Ganku 4, 3a cuer wero
OCYIUIECTBJAETCA TOPMOXEHHE JBHXKCHMA JIHIXK 24.

IIpn panpHeiimieM ABMIKCHUH IMAPABIMYECKUH HWIMHAD Ha-
KJIOHAETCH M Toikaer Oanky 4. Ilranra 39 B ator MOMEHT
COCKaJIb3BBAET C KyJIA4KOBOHl NOBEPXHOCTH M OCBOGOXZaeT
MOBOPOTHRIN JIBIXHBIA y3esg 5 A JaJbHEHInero BpalleHHA.
Ilpyxuna 34 noJHOCTBIO PacTATMBAETCA M OO6pasyeT yCUiHe,
HeobXxoauMOe 1 NoBOpOTa JBIKM 24, X0 KOTOPOro OrpaHUYU-
BaeTCA CTONMOPHBIMU dneMeHTaMu 28. Jlanee umks ABM)KCHMM
MMOBTOPSAETCS.

VYcrpoiicreo mius TpeHdposxH ¢urypncros [113].

VYerpoiictBo (puc. 221) COCTOMT M3 CMOHTHMPDOBAaHHOM Ha
ocHopaunu ! u omope 2 nNpUBOAHOM NOBOPOTHOH maTdop-
MHl 3 pna pasmenieHns ¢purypucta. B ocHoBanuu I 3akperuieHa
CcTO¥MKa 4 ¢ IIOLWIaAKOH J I pa3MEIICHUA CTPaxXyIOMEro JIMLa.
Ha crolike 4 KOaKCHaJbHO YCTAaHOBJEHA IPHUBOAHAsL BTYJKa
6, Hecylas ABe HapaUleJbHble TOPHM3OHTAJbHBIE Pa3JABHIKHBIE
mTaHrd 7, Ha KOTOPLIX pasMemieH I'-06pasubiil KpoHmTeHH 8 ¢
6;10KaMH, yepe3 KOTOpHIE NEPEKMHYT CTPAXOBOYHBIA Tpoc 9 ¢

3,
mﬁ%
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nosicom 10 pna 3akpernedus ¢urypucra. Onopa 2 ycraHos/nena
Ha 1ITaHre 7 ¢ BO3MOJXHOCTBEIO KayaHusA BOKPYr ocu I u mepe-
MeEILEeHUs B BEPTUKANbHOM IL1ocKocT. CTOMKa 4 XecTKO coenu-
HeHa ¢ OJHOH CTOPDOHB CO CTAaHMHON 12, a ¢ ApPYro# — ¢ Wwio-
maako# 5. Ha mTanrax 7 co CTOPOHBI, 00paiicHHOM K CTaAHUHE
12, ycranosieH TopMO3HO#K ponuk 13.

YcTpoHicTBO yCTAHABIMBAECTCA Ha MOKPHITO!H JBAOM IJIOLIA/I -
Ke, NOBOpOTHAas! IwiaTdopMa yCTaHABIMBAETCS B HYXKHOM 10710~
KeHun. QUrypucT 3aHMMaeT MecTo Ha iatdopme. C noMomeo
MyJibTa YyHOpasJeHUs CTPaxyiollee JMI0, HaXOAsAIeecss Ha MJio-
IMaAKe J ¢ KPOHIITEHHOM &8, Bpamaer muargopMy ¢ pHUrypuc-
TOM [0 TeX NOp, MOKa (UrypHCT HE OKa’XeTCA FOTOBBIM K
NPBIKKY Hafl YAOOHBIM /IS 9TOrO YYaCTKOM JIeAAHOM IUIOLIAKH.
ITocsie mpbLKKa yCTPOHCTBO OCTAHABJIMBAETCH.

VCTpOHCTBO I7isi TPEHMPOBKH BCanaHKHKOB. IIpejna3HayeHO
JUIA TPEHHUPOBKHM TIPYIIII MBIIII], HECYIUMX OCHOBHYI0 Harpy3Ky
B JABUXEHHMAX COOPTCMEHA IIpM BepxoBoi e3ge [16].

YcerpoiictBo (puc. 222) COCTOMT M3 YCTAHOBJIEHHOTO HA
onope I kapkaca 2, IpeACTapIsIOLErO COOOM MaKeT YacTH JIo-
11ajM, Ha KOTOPOM 3aKPENsIeHO ceto 3 co cTpeMeHamu 4 U 1o-
BoA, J. Onopa I uepe3 niapoBoi 3eMeHT 6 CBsI3aHa CO CTOMKOMH
7, Ha KOTOpO¥ pacmoJioXeHa MoABHIXHasA Kaperka 8. B croiike 7
3akperienbl fsa 610ka 9. Yepes G6ao0ku 9 mpoxomur tpoc 10,
OMH KOHell KOTOpOro coeanHed ¢ nabopom rpysos 11, a apy-
roif — ¢ KapeTko# 8, umeromei rueyessle 3axsathl /2. Ilapo-
BOH 3siemeHT I3 cBA3BIBaeT
onopy I ¢ kpoHumreiiHoMm 14,
KOTOPbIH yepe3 IHUINHIPHI
IBoitHOTO JeHcTBMA oOpasyer
BHYTPM MakeTa Joulagy 3aMK-
HYTYIO YNPaBJAAEeMYI0 CHUCTEMY.
Kpoumreitn 14 cpA3an TAraMu
15, 16 wn JONOJHMTEIbHLIM
mwmHapoMm I7 ¢ OCHOBaHH-
em 18.

YcrpoiicTBO HMMeEeT MyJbT
ynpapjeHus, B KOTODOM yCTa-
HOBJIEH IIPHMBOJ C pachpejesu-
TEJIBHON anmnapatypou, coegu-
HEHHBI TOCpeACTBOM TpyGO-
npoBOAOB (Ha PUCYHKE HE IO-
KasaHel) € LMJIMHADAMH, NpH-
BOAAINMMHM B [JBHJKEHHE OIO- "
py 1 c makeroM Jyomajamu.

YcTpoiictBo  pYHKUUOHK~ Puc. 222
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pyer ciaenywommm obpasom. CHOpTCMEH cagutcia B ceaio 3,
MOMENIAET CTYIHA HOr B CTPeMeHa 4 M IPHUHUMAET IOJIOXKE-
HM€ KaK NpM H3roToBKe K e3/ie. TpeHep MM acCHUCTEHT ycra-
HaBAMBAIOT IUIEUEBbIe 3axBaThl /2 Ha BCafHMKE, a Ha TPOCO-
Gs0uHOM cHCTEMe — Heobxomumblil Habop rpysos 11,

IIpy BBHINOJIHEHMHM YNpPaXKHEHMH CIOPTCMEH, OMMpasich Ha
CTpeMeHa, NPUIIOAHNMAETCS U ONYCKAeTCH B Cele U IepeMe-
maeT IUIEYaMH KapeTKy 8 mo cToiike 7, co3aBasi HeoOXOaUMYIO
Harpysky Ha Meimnsl Hor. HakjJoOHAR TYJIOBHMIlE B CTOPOHB M
BIepefi-Ha3ajl, Harpy3Ky OJHOBPEMEHHO MOJYyYal0T TaKKe MBIIII-
LBl COMHBI M GpIOmHOrO Impecca.

C nysbra yrnpasjieHusi TDEHEP UMEEeT BO3MOXHOCTH MOOYe-
pPEeOHO BKIOUATh B pabOTy IMJIMHADH,, KOTODBEIE HM3MEHAIOT
nosoxenue onopsl I ¢ xapkacoMm 2 U ceioM 3 OTHOCHTEJIBHO
ocHoBaHust 8. CHOpTCMeH NpHM DTOM NepeMeIaer LEHTD TH-
JKECTH TeJia B CTOPOHY M TaKMM 00Pa30M MCIIBITHIBAET AOMOJ-
HUTEJIbHYIO HArpy3Ky Ha MBILUIBI HOT, Y4aCTBYIOIME B JBYDKeE-
HUH.

HMuTaLUs BEPXOBOH €37pl AJIsl BCaZiHMKa oBecneunBaeTCs
paGoroit nwmmuapa I7, KOTOpHA C 3afaHHOM aMIUIMTYAOH M
YacTOTOM MepefaeT Kapkacy 2 UMKIMYECKHME KOJeOaHUsA, MO-
JeNMpys TEM CaMbiM ABM)KEHUs JIODIAJM B BEPTUKANBHOM OCH
NpH NepeMEeIeHNH €€ N0 MECTHOCTH C Pa3/IMYHOH CKOPOCTBIO.

TpeHaXepHblif CTeHI <«MOMBMXXHAsA Jomanby. TpeHaxep
ofecneunBaeT MIMHTALMIO PEAILHON BEPXOBOM €3[bl M pa3BHTHE
BEAYIIMX B CTPYKTYPE CODEBHOBATEJbHHIX JABHXXEHMH rpynn
MBI, Bcaguuka [14].

VcerpoiictBo (puc. 223,a) cocTouT U3 Makera [ yiomapy c
ceanoM 2, ctpeMeHaMH 3 M 3aKpeIVIEHHHIM Ha TOJIOBE MakeTa
TpeH3eJbHBIM OroyiosbeM 4 c mosomoMm J. Maker nomaau 1
YCTAHOBJIEH Ha IUIOMAAKe 6, IO KOTOPO HAXOAATCHA ITHEBMa-~
TUYECKHE LWIMHADPH 7, COEAUHEHHbIE Yyepe3 IIapoBble OMOpHl 8
¢ ocHoBanueM 9. Ha ocHoBaHuM 9 pasMel€H 5KpaH MOHHTOpa
10 n myapr ynpasnenust 11.

Maker somapyu I (puc. 223,6) BBIMOJIHEH M3 Kapkaca 12,
CXOAHOrO0 CO CKEJIETOM JIOIIAaaH, C NOABHXHBIMH ILIONIAAKA-
mu I3 u 14. CHapyxmu kapkac 12 oO6TAHYT pe3MHOBON TKaHBIO.
IledHniil OTAE MO3BOHOYHHKA B MakeTe Jomaau I BHINOJHEH
B BHAE phivaroB 15, 16, cBA3aHHBIX MeXny coboit ocbio 17
u mmHApoM I8 uepes ocu 19. Prarm 15, 16 npu momomy
maposbix onop 20, 21 kpensarca x kapkacy /2 u K xapkacy ye-
pena 22. Kapkac yepena 22 uyepe3 maposbie onopsl 21 u nu-
JUHApPR 23 cKpeIUieH ¢ puiyaroM 15, a peluar 16 yepes mapoBbie
onopsl 24 — ¢ xapxacom [2,

YcrpoiicTBo uMeeT (Ha PUCYHKE HE ITOKAa3aHBI) 3aKpelJieH-
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0  Puc. 223

Hble Ha MaKeTe JIOLIa! TEH30- K MeXaHorpadpHuecKie JaTUHKK
M ycTaHoBjeHHble B nyabre I] 610ku HGOPMHPOBaHUS CHrHAJA,
ycwiIMTeNnd, npeobpasoBaTenb KOAa, OJIOK yHpasiaeHHs, 610K
CPaBHEHHMSI, TeHEPATOP STAJIOHHHIX CUTHAJIOB, OJIOK M3MEpEHH,
pewudpaTtop, 610K yIpasieHUs: pacnpee UTebHOM annapary-
poil LMIMHAPOB M OJIOK NMUTAHMA.

Ecau TpeHaXepHBUi CTEHA MCHONB3YEeTCS AJisi KOHTPOJIS
32 YPOBHEM CHEUMAJbHON (PM3NYECKOM NOATOTOBJEHHOCTH, TO
CHOPTCMEH 3aHMMAET MECTO B CeJJjle M NPUHMMAET 103y M3-
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TOTOBKM K BepxoBo# e3ne. Ha axpane MOHHTOpa NpOEKTUPYeET-
cs n300paxeHHe TpacchH, HaNpUMep ¢ npensaTcTBusAMHU. IIpu
3TOM LMIMHAPH 7 UMUTHUPYIOT ABUKEHNE KOHEUYHOCTEH JOmMaan
IIPH TIPBIKKE CHMHXPOHHO ¢ M300pakeHHEM DpeaslbHbIX ABHIKE-
HHU Ha 3KpaHe MoOHMTOpa. TeHszo- M MexaHorpaduueckue
JaT4MKH UKCUPYIOT paboTy pyK € MOBOAOM, TYJOBHMINA M
IIeHKeNe, KOHTaKT CO cTpeMeHaMM U ceanoMm. Tpenep Ha-
6mofaeT Ha NyJabTE NPaBWIBHOCTh MPOXOXKAEHWA Tpacchl IIO
3aJaHHON IIporpamMMe.

InsA TPEHHUPOBKM B peXHME M36MpaTEIbHOrO BO3AEHCTBUA
Ha MBINIIBL DYK M TYJIOBMINA B KOHCTPYKIMH IpPEAyCMOTPEHO
M3MEHEHUE IOJIOKEHHsl INeM Makera somaau. CnopTcMeH
MOMOMIBIO NTOBOJa BHIBOAUT INEI0 MakeTa B MCXOAHOE MOJIOXKe-
HHME M NPEOAOJEBAET NPH 3TOM YCHWIHE, 3aJaHHOE JApPOCCEJAMHU
COOTBETCTBYIOIIMX LWIMHIPOB.

TpeHaxepHbI# cTeHa nosepimaeT 3¢pGeKTHBHOCTh TPEHUPOB-
KM 33 CYeT BO3MOJXHOCTH Bbi6opa omepauuii, cnocoGcTBYIOUMX
pEIICHNIO Da3JIMYHBIX 33flaHMi, XapaKTePHHIX JJA KJaccHye-
CKMX JMCUHMILUIMH KOHHOrO clopTra.

3.4. TPEHAXXEPHbIE YCTPOUCTBA AN COBEPLUIEHCTBOBAHHA
TEXHHMKM B UIPOBbIX BUOAAX CNOPTA

YcTpOiCTBO 17l TPEHUPOBKH CNIOPTCMeHa ¢ MA4oM. Ilpen-
Ha3HAUCHO /A TPEHMPOBKHM (pyTbosmcroB [29].

Ycerpoiicteo (puc. 224) copepXKUT NPHUBOJHYIO 3aMKHYTYIO
JIEHTOYHYIO IOPOXKKY I, UMEIOLIYIO PEryaATOD N3MEHEHNA apa-
meTpoB aBuxenns 2. Ha ynpyrmx sneMenrax 3 3akpemsieH
dyT6oabHbIT MY 4, a MOAC § CnOpTCMEeHa COeAMHEH IOCpes-
CTBOM BTODPOM Iapsl YyOpyrux 3JeMeHTOB 6 ¢ omopoit 7.

Boinosinsisa Gerosble ABMKEHMA IO JIEHTOYHOH AOpoXke I,
COOPTCMEH HAaHOCHUT YZAAapel HOroi mo msauy 4, UMUTHpPYS ycC-
JIOBUSI UTPOBOH [AECATEIbLHOCTH.

TpeHakep CAMOKOHTPOJIA 1J1A Pa3BUTHA KOOPIMHALVH [BH-
KeHMit. O6seryeHHEI TpeHaXKep pearupyeT Ha B3aMMHOE IIO-
JIOXKEHME ABYX 4YacTeil Teja M CHabKaeT CHOPTCMEHa 3BYKOBOM
KoppexTupywomei naankanveid [250].

Vcerpo#crBo (puc. 225) mpepacrasaseT coboil rosoBHYIO
noBaA3Ky I C BMOHTHPDOBAHHBIM B He€ 3BYKOBBbIM OCLMJUIATO-
poM 2. ManorabapuTHblil 371eKTPUYECKM NPOBOAHMK 3 coenu-
HsIET 3BYKOBOM OCUWLIATOP C AMHAaMMKOM 4, Giaromaps KoTo-
poOMY CIIOPTCMEH MOXET MOJYYHTh 3BYKOBOH curaan. Ilneue-
Bble 2JIeKTpoAsl 5, 6 06pa3yioT KOHTAKT C DJIEKTPOAOM 7, 3a-
KPEIUICHHBIM B peryjiupyemoM 3axxume 8. BHyTpu rosioBHOj
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noBsa3ku I ycraHosie-
Ha rMOKas KpemexXHas
JeHTa 9, M3roToBJCH-
Hasd M3 XECTKOro He-
IPOBOJJAIIETO  DJIEKT-
pUYecKMi TOK TIIac-
THKa. IocpencreoM
nposojgoB 10, 11 3By-
koBo¥M ocuutATOop 2 M
IUIeYeBblE  DJIEKTPOJHI
5, 6 coemuusOTCA C
pasHbBIMM  [OJI0CaMH
G6atapeu 12. C pgpyroit
CTOPOHBI AJIEKTPOABI 5,
6 TpUKpEeIIEHBl K Ma-
Tepuany I3 c BHyTpeH- Pyc. 224
HEH IIOBEPXHOCTBIO M3
BOpcoBoil Tkamu. Cuemnswomee KpervieHne I4 mpummBaercs
K OfleXJ€e CHOPTCMEHa TaKuM 06pa3oM, 4TO JJIEKTPOABI MOXK-
HO JIerKO y6paTb, He OTCOEIUHAA MX OT rOJOBHOM TMOBA3KHM.

Koraa rosoea M ey CIOPTCMEHAa AOCTUraloT ONpeaesieH-
HOTO B3aUMHOTO I10JIOXEHHUsI BO BpeMsi 6pocka, dJeKTpuyYecKas
Lelb 3aMbIKaeTCs, M CIOPTCMEH CJBIIMIUT 3BYKOBOW CHrHAJL.
TpeHaxep MOXHO HCIOJb30BaTh A1 OOy4eHHs IOHBIX CIIOPT-
CMEHOB COTJIJaCOBaHHBIM JIBMJK€HMSAM B Pa3/IMYHBIX BUAAX CIOp-
Ta, B YaCTHOCTH B HMrpe B roiabd.

VerpoiicTBO AN TpeHuporkH ¢dyTGonaucTor. Iosposaser or-
pabaThiBaTh ONTMMaJbHOE Hanpasiaende yaapa [49].

Puc. 225
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VYcerpoiictBo (puc. 226, a) uMeeT KOHTAaKTHYIO IUomanxy I,
YCTaHOBJICHHYIO B CTBOpE (yT60abHBIX BopoT 2. Ha ocHoBaHMM
3 xonTakTHOH mwiomaakn (puc. 226, 6) MapHMPHO 3aKPETJICHH
IJI0CKOCTH 4 M 5, Mo KOTOPHIMH pa3MelleHbl AaTyuku 6 u 7.
OpHuM U3 CBOMX KOHLOB IUIOCKOCTH ONMPAIOTCA HA aMOPTHU3a-
Topbl 8. B BepXHHX yriaX BOPOT PacCIOJIOXKEHbl CHTHAJIbHBIE
gamnbl 9 W 10, BBINONHEHHBlE W3 NPOOGJECKOBBHIX MAas4YKOB
(«muranok»). CUrHasbHble JIAMIIOYKH M AATYUKH COCHUHEHBI B
[IOCJIeLOBATEIbHYIO [ellb. B 2/JeKTpUYecKoil cxeMe ycTporcrsa
(puc. 226, 8) uMeeTcsA TaKXKe UCTOYHUK mutaHusA 1 v BBHIKIIIO-
yartens 12.

IIpn pacmoyioXXeHHH BpaTapsl MOCEpefuHe BOPOT CUTHAJb-
Hble JIaMIbl He CBETATCS, YTO TOBOPUT O 6Ge3pa3NM4YHOM BBI-
6ope HampaBieHMs yHapa. Bo Bpems mepeMellleHHMs Bpartaps
Ha OJHYy H3 IUIOCKOCTEH pa3sMBIKaeTCA KOHTaKT COOTBET-
CTBYIOIIEro JAaTyuKa, M 3aropaercsd OfHa U3 JIaMIl, YKa3biBad
ONTUMAaJbHOE HampasJeHMe yaapa. Ilpu oTpaboTKe TaKOro
Ba)KHOTO IpueMa y (yTGOMCTOB OZHOBPEMEHHO COBEpUIEH-
CTBYETCA CKOPOCTb 3DMTEJBHOM peakuyu.

Y CTpOoiCTBO AJA TPEHHPOBKH CriOpTcMeHoB. IIpenna3naueHo
JUISL TPEHMpPOBKHM, Hanpumep ¢yr6onuctos [2].

VYcerpoitctBo (puc. 227) COCTOMT U3 CMOHTHPOBAHHOIO Ha
ocHOBaHMM | C BO3MOXXHOCTBIO BpalleHMsl BOKPYT BEPTHKaJib-
HO#i ocH Kopmyca 2. BHyTpu Kopryca poJoJbHO NepeMeiaeTcs
cTepxeHb 3, COETUHEHHbIH yepe3 peayKTop 4 ¢ DJIEKTpPOABU-
rateseMm J.

VnpapieHue ABUrareseM J OCYIIECTBISAETCA C HyabTa yn-
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paBienusa 6, KOTOPBIA COAEPIKHT 60K BBOJA IIPOrpaMMbl, 610K
[aMATH, 60K CpaBHEHHs, 00K KOHTPOJA OMOMOTEHIHANOB C
JaTYAKaMHM 7, YCTAHOBJEHHBIMH HAa TPEHMPYEMbIX MBIMILAX, H
OJIOK INMEKTPOCTUMYNAUMM. [ 3aIDUTEL HOT CIIOPTCMEHA OT
TpaBM Ha cTepxHe 3 pasmemneH aeMndupyommi dmeMeHT 8.
BesimunHa Harpy3Ku peryJupyeTcsi CMEHHBIMM rpy3amu 9, a na-
paMeTphl ABMIKEHUS CTEPXHA 3 U3MEpPAIOTCA JATUMKOM CKO-
pocTh.

Ins noBopora Kopnyca I UMeeTCs JOMOTHUTEIbHBII 3JIEKT-
poasuraresnb 10, KOTOPEIN Yepe3 yepBAUHYIO Imepenauy I nepe-
JaeT BpameHMe Ha aemidepbl B TMAPABANYECKOE COIPOTHB-
JICHHE.

Tlepen TpeHHpPOBKOH B 6JIOK BBOJA 3aKJAALIBAETCA MIPO-
rpaMma M3MEHEHHA YCHIMA IO IIyTH NePEeMEIIEHUA CTEPXKHA I,
BbiBozibl 6710Ka D71€KTPOCTUMY/IALMA U JATYHKA GHONOTEHIMA-
JIOB PasMeIaloT Ha Teje CIOPTCMEHA B HY)XHBIX MeECTax.

CropTcMEeH HaHOCHUT YyAap IO YIPYroMmMy 3JeMeHTy 8, mnpu
3TOM CTEp>KeHb 3 HauWHAET ABUTATHCA, U €ro IOCTYIIaTEIbHOE
JBH)KEHHe Npeofpa3yeTcsA BO BpallaTeJbHOE U MEpeAaeTcs Ha
pmBUraTenb 5, KOTOpPHIA paGoTaeT B TOPMO3HOM pexuMme. Benu-
YMHa TOPMO3HOrO MOMEHTa Ha JBUrarteixe J ompefenseTcs
3a/JaHHBIM 3aKOHOM H3MEHEHHs STOrO MOMEHTA B COOTBETCTBHH
C IpOrpaMMOM IIO IYTH JABMOKEHUA CTEPXHA 3 U BEJHUYNHOM
OHOMOTEeHUMAJIOB HA MBIIIL@X cioprcMeHa. IIpyu ogHoOl U Toi Xe
NporpamMme INpeaeabHble 3HAYCHUS YCUIUA CTEPXHA 3 MOryT
CYLIeCTBEHHO KosebaTbcA. BeauunHa 3TOro yCHiaMs onpenens-
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€TCs Pa3HOCTBIO MEX/Y YPOBHEM JOMYCTHMOrO 3Ha4YeHHs OHO-
noTeHlMana ¥ ero akTudyeckoi Benuuumnoi. Yem Gosbine 3Ta
pa3HOCTb, TeM GONbIIE AOMYCKAETCA NPUPAIEHHE TOPMO3HOTO
yeunaua, Korma npupocT OHONMOTeHIMana 3aMEMISETCH MM
CTAHOBHUTCS PaBHBIM, GJIOK 3JIEKTPOCTUMY/IALMH BHIIAET 3aMpo-
rpaMMHPOBAaHHBIH MO BEJUYMHE HMILYJIbC.

CnoprcMeH, HAHOCA yAAphl IO YOPYrOMY 2JIEMEHTY 8, Joa-
XKEH CTPOro CJEIUTb 3a TOYHOCTBIO COBNAACHHS HAIpPaBICHUSA
yCWiNsS C HAampaB/IeHHEM ABMJKEHUS TMOABUXHOIO CTEpXKHS 3.

Y cTpoiicTBO 103BOJIsIeT BHpabaThIBaTh B OPraHU3Me CIIOPT-
CMeHa BBICOKOAQ/IaNTHBHbIE CTPYKTYPHI, CIIOCOOHBIE BHIAECPKH-~
BaTb NpeAeNbHble Harpy3KH, NIPefOXPaHsAsA IIPH 3TOM OPTaHU3M
OT TpaBM.

YcrpoiicTBo a1s o0ydenus ynapam mo msavy. IIpegnasna-
4eHO 1A OOY4YeHMs ymapaM no M4y, Hanpumep yrGosmc-
ToB [236].

YcrpoiictBo (puc. 228, a) cocTouT U3 3aaCTHYHOrO peMHsA |
C DJIEMEHTOM KpeIUleHus 2 K HOTe CIIOPTCMEHa, 00ecneduBaio-
IIMM IIOJBHMIKHOCTD NasblLieB. C Apyrod cTopoHsl pemeHb I uMeet
Kapabuu 3 u Moa3yHok 4 /s 3aLeIUIEHASA BOKPYT HEMOJBHIK-
HOH OIIOpHI J.

CIIopTCMEH BBIIIOJIHAET ABHKEHUA HOTOM, MMUTHUPYSA YAApH
o MAYY, Pa3BopaumBas IPH 3TOM COOTBETCTBYIOmHUM oBpa3zom
roJIeHOCTONHbIA cycraB (puc. 228,6). Pemenbp [ BHIOJHSET
¢YHKIMIO Harpy304YHOTO DJIEMEHTa.

Ilpu ymape HOro#, OoxBau€HHON DJACTUYHBIM pEMHEM, Ha-
Irpy3Ka BO3pacTaeT II0 Mepe ero pacTAXeHus, I03TOMY BO H3-
6exanue TpaBM OTBEJEHHE HOrM Ha3aj IOCJIE YAApa AOJDKHO
ObITh [U1aBHBIM U C CONPOTHUBJICHHUEM.

YcrpoiicTeo ans tpermposku ¢yrbomicros. Ilpegnasnaye-
HO U1d pa3BuTHA ¥ DYTOOIMCTOB HABBIKOB GJOKMPOBKH COIED-
nuka [233].

YcrpoiictBo (puc. 229) coctouT n3 Kapkaca I ¥ BepTHKa/b-
HOM cTOHKM 2 ¢ nepexylagMHON 3 /1A pa3MelleHNn s Ha HEH ycTa-

Puc. 228
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Puc. 229

HOBJIEHHBIX IOJ YIJIOM ApPYr K APYTY TOPHU30HTAJBHBIX OIOP
4, 5. Ha BHyTpeHHell NMOBEPXHOCTH ONOP 3aKpEILIEHBl MOy~
KM 6 pjia ymopa ruied crioprcmena. Kapkac I cHaGxeH cMeH-
HBIMH JMCKAMH-TPY3aMH 7 U HMMeeT BO3MOXHOCTb GOKOBOTrO
M BEpPTUKAJBHOTO IepeMelIeHUs, KaK MOKa3aHO Ha pUCYHKe
NMYHKTAPHBIMA JIMHUSIMMY,

®yrGomMcT pacnosiaraer Ha IUIeYaX MOAYIIKM 6 FOPH3OH-
TanbHbIX onop 4, 5 W, HAXOAMACH Nepep, anmapaToM, HauWHaAeT
OBICTPO IEepeMelIaTbCS M3 CTOPOHBL B CTOPOHY, a TakXe Bbi-
TIOJIHAET BEPTUKAJIbHBIE [BHI)KEHUsdA, IPUNOAHUMAsA Kapkac I.

YCTpOACTBO KOHTPOJIA 33 TEXHUKOH ABMIKEHMI. Y CTpoicT-
BO OTHOCHUTCS K TpPEHa)kepaM, NMO3BOJAIOUM KOHTPOJIUPOBATH
JBUJXEHHMs, HaIpuMep pyK cnoprcmeHa [205].

Ycrpoiicteo (puc. 230, a, 6) npexacrasnsgeT coboi mapHup-
HO COeJUHEHHble W MNOANPYXHUHEHHHIE OJAMUH OTHOCHTEIbHO
ApYroro peryiupyeMbie ctepxuu I, 2, Ha cBOOOAHBIX KOHI@AX
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Puc. 230

KOTOPHIX 3aKperuieHbl peMHu 3 mid ¢UKcalliM yCTPOMCTBa Ha
PYKax HJM HOTaX CIIOpTCMEHa.

IIpu BHIOJIHEHUM, HALIPUMED, OPOCKa MsIya PyKa CHOPTCMe-
Ha OTBOAMTCSH Ha3aJl, OTHOCHTEJIbHO TYJIOBHIIA M OZHOBPEMEHHO
phinpaMasercia. B ator Moment npoucxogur (puc. 230, 6) no-
BOpoT cTepxHeil I, 2 u ¢uKcauusa UX Ha OAHOM OCeBOil JIMHHUH.
B TakoM IOJIOKEHMM OCYHIECTBIAETCH OPOCOK Msua, HpPU KO-
TOPOM JIOKOTb PYKH He crufaeTcs, 4eM M JOCTUIaeTCA BO3MOXK~
HOCTb KOHTPOJISL MPAaBWILHOCTH BBHIIOJHEHUA YNPa>KHEHWI.

Hcnonb3oBanne ycTPOMCTBa MO3BOAsieT M30eXaTb MHOIMX
rpy6nx omMO0K, BCTPEUAOIWMXCA NIpH O0YUEeHHN TEXHUKE ABU-
xenuil. Tak, HanpUMep, NPU CTPEJIbOE U3 JiyKa BaXHO AEpXaTb
PYKY BBITAHYTOM, a JIOKOTb 3a(PMKCHPOBATb B MOMEHT BHIITyCKa
CTpenbl, OCKOJbKY JaXe JIETKOe CrubaHue JIOKTA B MOMEHT
BBIITYCKa CTPEJILL BEAET K rpy6oii ommubke, BILIOTH 0 HEMONaja-
HHS B 1I€JIb.

VCTpOiCTBO [ TPEHHPOBKM TOTHOCTH OPOCKOB MsAYA B
KOJbLo. I1o3BosIsIeT BOCIIPOM3BOAUTD peasibHble YCJIOBUA WIPHI
B 6ackeTbOJI C y4eTOM BO3MOJKHHEIX CTATHYECKHX M JUHAMH-
YEeCKMX IOJIOXEHMH CIIOpTCMEeHa Ha MIPDOBOM IIOJie B COOTBET-
CTBHH C €ro pocToM M mphiryyectbio [51].

YcrpoitictBo (puc. 231) cocroutr u3 omopel I, Hecymei
KOJIbLO 2 cO MUTOM 3, YCTAHOBJIEHHBIM BHYTpH pamel 4 Ha ro-
pu3oHTaNbHONH (J5) M BepTHkanbHOU (6) ocax. Hlur 3 kune-
MAaTHYECKH CBA3aH C NPHBOAOM 7/, 3aKpEIUVICHHBIM Ha pame 4,
¥ C IpUBOAOM 8, 3aKpelUieHHBIM Ha onope I. Ilpusogmt 7, 8
yepe3 COOTBETCTBYIOIIME OrpaHMYMTENH noBopora 9, 10 coepu-
HEHBl C IyAbTOM ynpasueuus 11.
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Orpannuurend mosopota 9, I0 npexacrasasiior coGoit nBe
mapel KOHIEBBIX BHIKgIOUatesed 12, 13, CMOHTHPOBaHHHIX C
BO3MOXHOCTBIO B3aHMOJEHCTBUS ¢ TpOPHIMPOBAHHBIMH KY-
naukamu 14, 15, xoTophle 3aKpelyieHB! Ha Bajax mpusoaa 7, 8.
Ilysaet ynpasnenus 1] BxiaouaeT MCTOYHHK ITOCTOSHHOILO TOKa
¥ NepeKIIouaTeN ! MOJAPHOCTH.

IToBopoTH paMut 4 3ajaHpl orpanuunteneMm 10 B npepenax
+90°, 4TO YUHUTHIBAeT IOAXOIH CIMOPTCMEHA K KOJBLY 2 € JIO-
60ro MecTa CHOPDTMBHOM IUIOIMAJKM B PEANbHBIX YCJIOBHAX
HCPHI, a MOBOPOTHL IuTa 3 3ajaHbl orpaHuyuteneM 9 B npe-
aenax -+ 15°, 4T0 COOTBETCTBYET JIOGBHIM BO3MOXHBIM JaHHbIM
poCTa ¥ IPBIIYYECTH CIOPTCMEHa.

B MCXOAHOM MOJOXEHMM CHOPTCMEH pacliojaraeTcs Ha-
MPOTHB YCTPONCTBA M BBHIIOJHAET OpOCKM MsYa B 6ackeTOONDb-
Hoe Koabmo. TpeHep ¢ moMomplo nyabta IJ mpoM3BOOMT He-

Pue. 231



00xouMble TIOROPOTHL mMTA 3
M paMbl 4 B 3alaHHLEIX TIpeAe-
JlaX, UCXOAS M3 METOAMYECKOH
LEeecoO0pasHOCTH  TPEHHPO-
BOYHOrO TPOLECCA.

YcrpoiicTso mas oTpaloTKU
TeXHMKH OpPOCKOB MsAga B Oac-
ketOone. IlpepnazHaueHo I
TPEHHPOBKH OPOCKOB, BHIIOJ~
HsiemblX GackerbosmcraMH mpH
CO3JaHMH TIOMEX CO CTOPOHH
conepuuka [185].

¥Ycrpoiicteo  (pmc.  232)
MpeACTaBaAeT co00H YCTaHOB-
JIEHHBIE B Pa3HHIX YacTAX pas-
6opHoro kapkaca I u Ha pas-
HbIX BBICOTaX yIpyrue 3sjeMeH-
TH 2, 3, UIMUTHDYIOIHME DPYKH

Puc. 232 conepunka. Kapkac I mpen-

crapisger coboil  3aMKHYTYIO

KOHCTDYKIMIO, KOTOpasi MOJXET ObiTb JIErKO YCTaHOBJEHA B

moboM Mecte OackeTbosbHOM momanxu. Topuesble YacTH

YIpYrHX 3J€MEHTOB 2 MMEIOT 3a30p AJjs npoxopaa Gacker6o-

sucta. Bece geTanm ycTpoiicTBa 06GEpHYTHI pe3MHON MM TEHO-

1aCTOM A1 NPEeAOTBPAIeHHs TPaBM. YIIPYrocTb 3JIEMEHTOB

2, 3 co3Aa0T LMAMHADUYECKME IMPYKHHBL, PACIOJIOXEHHble

BHYTpHM HMX. JIJ1 BeileHHA MsAdYa Kapkac I MOXeET UMeTb BXO[-
HO# mpoxon.

Ilpu TpeHnpoBKe GacKeTOOJMCT, BAAAEA MAYOM, MPOXOMUT
yepe3 3a30p MeXAY YIOPYrUMM 3Je€MeHTaMH 2 BHYTPb Kap-
kaca I. Ilpu arom ympyrue 3/eMEHTH 2 MemaioT cBOOOIHOMY
MPOXOAY, YTO HMMHUTHpPYET peajsibHYI0 HIpOBYIO cHTyauuio. Bo
BpeMsA 6pocka sjieMeHThl 3, HAXOAAIIMECH HA APYroi BbICOTE,
KOHTAaKTHDPYIOT, HAalpUMep, C HHJ)KHEl YacTbi0 TyJIOBMIIA
CIIOPTCMEHA, CO3[aBasi IIPH 3TOM [OMOJHHUTEIbHOE COMPOTHB-
JIEHHE, MOJE/MPYs [MOMEXH B UIPOBBIX CHTYalMsAX.

YCTpoiicTBO IJIA TPEHHPOBKH OackeTOomcToB. Ilpennas-
HAYeHO A/ PA3BUTHs HABLIKOB BJIAZICHMsI Ms4oM B Oacker-
6one [155].

YcrpoiictBo (puc. 233) COCTOMT M3 pa3MeIleHHOro Ha Io-
JI0ii onope I peryiMpyeMoro mo BbicoTe mura 2 ¢ KOP3uHOH 3
4 BaKyymHol mpucockn 4 pas 6acxerbonbuoro msya 5. Ha
onope I 3aKkperuleH BakyyMHBI Hacoc 6, COeqUMHEHHKI Tpy6o-
nposoaoM 7 ¢ moJsoctbio omopw I. Bakyymnas npucocka 4
cBsi3aHa ¢ onopo# I nocpeAaCTBoM ro(pUpPOBAHHON 3J1aCTHYHOMN
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Puc. 233

060s0uku 8. Omopa ! IAapHUPHO YCTAHOBJEHA HAa BEPTHKANb-
HOM cToiike 9 M MoxeT ¢UKCHpOBaThcA Ha Hell. BaKyyMHRIH
Hacoc 6 pnsA MOTJIOmEHWs IIyMa pa3MemieH B Koxyxe 10 u
coeguuen KabeseM 11 ¢ MCTOYHMKOM 3JIEKTPUUECKON# SHEPIHH.
s peryaMpoBky paGoThl BaKyyMHOTO Hacoca 6 MCIOJIb3yeT-
csa peocrat 12,

YCcTaHOBHB BaKYYMHYIO OPUCOCKY 4 Ha HEO0OXOOMMOH BhHI-
COTE€ M OTPETYJMPOBAB CWJIYy NPUCACHIBAHUA, 6acKeTOOJHCT
pazmemaer B Hell Msu 5. [locne sroro 6ackeTGONHCT Bbi-
MOJIHAET, HAllpUMEpP, 3aXBaT MAYa 5 MJIH OTPHIB Msya 5 OT
npucocku 4. ITocne oTpuiBa Msiua 5 OT BaKyyMHOM mnpucOC-
ku 4 ciaepyer, Hanpumep, 6pocox mo kopaune 3. Takum 06-
pa30M OCYIIECTBJISETCHA TOJHBIH KOMILIEKC TPEeHMPOBOUYHBIX
yIpax HeHMH.

BackerGonbHOe TPEeHHPOBOYHOE YCTpOMCTBO. IlpepnazHa-
YEeHO sl YBEJNMYEHHMs] TOYHOCTH OpOCKOB Msua B Oacker-
6oabHy0 KOp3uHy [203].

YcerpoiictBo (puc. 234) npepacrapiser coboit 6ackeT60JIb-
HBIA muT | ¥ KOpP3uMHY 2, 3aKpeIUIeHHble Ha BEPTUKAJbHON
croiike 3. Ha mOBEpXHOCTH IUMTA PACIOJIOKEHA MOHTaXXKHAs
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mnactaHa 4, uMmermas Ioce-
pEAMHE BHINYKJIYIO IUIOCKOCTD.
B BepxHeld YacTH IUIACTHHBI
yCTaHOBNAECHA mapa Ayroobpas-
HBIX KPDOHUITEHHOB J, dYepe3
KOTOpPHE IEPEKHHYT IOJbIR
ctepxkenb 6. C ogHOU CTOPOHBI
CTEpXEHb COEAMHEH C TPYyXKH-
HO 7, a ¢ Apyroit K HEMYy 3a-
KpeIUIeH MAYUK-MHUIIEHb §, KO-
TOPBIA  MOJET IIPOM3BOJILHO
NnepeMeIarbca BAOJAb BEPTH-
KaJIbHOM OCH KOJIBILiA.

VcrpoiictBo  oGecneunBaeT
MIPOM3BOJbHBIA BBIOOD TOUKH,
Yepe3 KOTOPYIO JOJIXKHA IIpOM-
TH TPAaeKTOPHS IOCJIAHHOTO B
KOp3uHYy MsAuya. B MomeHT npa-

Puc. 234 BWIBHOIO NONAJaHUS MHIIEHb

OTXOAMT B CTOPOHY M IO3BO-

Jser 6ackeT60bHOMY MAYY HpO-

JIETETh CKBO3b KOJbLO. CMelieHHass MAYOM MHIICHb BO3Bpa-

aeTcs NMPY)XMHOW B MCXOJHOE IEHTPaAJIbHOE ITOJIOJKECHHE, C

TeM 4YTOOBl OGECHEUMTb HMIPOKY TOYKY TIIPHLIEIMBAHUA IS
CAEAYIOWEro 6pocka.

YCTpORCTBO AnA 00yueHHA urpe B TeHHUC. IIpeanaszHayeHo
sl OTPAabOTKH yAApoOB IO TEHHACHOMY Ms4y, a TaKxXe Jas
00yyeHHsI HABBIKY IPHHATHS MA4a, IMMOCAAHHOrO IapTHEPOM
{230].

VerpoiictBo  (puc. 235) cocTOMT M3 3aKpEIUVIEHHOH Ha
paMe I miaHkyu 2 ¥ NOJOTHA 3, racAIEro SHEPIUIO GPOLIEHHO-
ro msaya. Ha paccrosanum or pamel ! pacnoJyiokeHa IUiaHka J,
npeaHasHayeHHas AJAA OTCKOKa Msada 4. MoXXHO mnpHaaBaTh
pasynunyo ¢opMy pame I M HOJOTHY 3 M B 3aBUCHMOCTH
OT DTOro M3MEHATH TPAEKTOPHH Iojieta MsAYa 4 M CKOPOCTH
€ro nepeMeuieHns.

IIpn ymape Msiua 4 OH NONAJAaeT B HAKJIOHHBIM Y4acTOK
nojoTHa 3, CKOPOCTh MfAYa 3HAYNTEJIBHO YMEHBIIAeTCsH, U OH
110 MHEPLUH KAaTHTCA IO BEPTUKAJbHOMY YYAacTKYy NHOJOTHa 3
M ypapsercsa o niaHky 2. ITocKoJbKy ee MaTepHall HE IOTIJIO-
[aeT DHEPrMH MsYya, TO OH OTCKAaKMBaeT OT Hee, YBEJINMYMBas
CKOPOCTb [0 IepBOHauaJbHOW. Msu H3MeHAET HaIpaBICHUE
JBV)KEHHUs, yAapsercsi B IUVIAHKY 5 M OTCKaKMBAaeT K HMIPOKY.

YceTpoiicTBO 1iA  (OPMHMPOBAHMSA YHAPHBIX IBHKECHMI B
TeHHuce. IIpesHasHayeHO [ TPEHHMPOBKM TEHHUCHCTOB M
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Puc. 235

mo3BoJiAET OTpabaTHBATL ABMJKEHHA MO HAHECEHMIO yAapa Mo
00BEKTy NOJ ONpeje/eHHHM yrjoM K ropusonrty [18].

YcrpoiictBo (puc. 236,a,6) wmmeer ynpyruii sneMenr I
H3 IIOPOJIOHA YUIH DPe3HHb, CMOHTMPOBaHHBLIH Ha KpOHIUTEMH-
He 2, IIApPHHPHO 3aKpelwvieHHOM B croiike 3. Kponmreitn 2
HMeeT (PUKCATOPH MOJIOXKEHMs, MpeAcTaBaAmmme coboif pac-
mopkd 4 u 1AM 5. Ilromaap maactuael I Gosbiue miomamu
3epKajia pakeTK# 0.

B 3aBHCHMMOCTH OT pocTa CNOPTCMEHa KpOHuTeWH 2 yC-
TAaHaBIMBAIOT Ha HEOGXOAMMON BHICOTE M 3aKpEIVIAIOT TIOJ,
OnpeJie/IeHHBIM YIJIOM K MOPH30HTY NOCPEACTBOM pacmopku 4.
Yupyruii anemedt I pa3MemaoT B NO3UIUH, ONpeeseMo
BHIOM BHIIOJIHIEMOTO YyAapa: cChpaBa, CJA€Ba WM ¢ Jéra
(puc. 236, 6).

CrioprcMeH OCYWIECTBISIET YAaphl MO YIPYroMy 3JIEMEHTY
I. B MOMEHT ypapa NMOBEPXHOCTb PAaKETKH 3aHHMAET IOJO-
JKEHHe, IapaUiejIbHOe MOBEPXHOCTH IUIACTHHB 1.

YCTpOofiCTBO 1O/ TPEHHPOBKM TEHHHCHCTOB. IlosBonser
OHICTPO OBJIaJeTh TEXHMKOH NpHEMa MsYa M HPABUJIbHBIM
BbIOOpOM aMcTanuMM mepen yaapom [116].

YcrpoiictBo (puc. 237) wmnmeer omopy I, Ha KOTOpOi
3aKpervieH nepeMemjaomuics KpoHwTeiH 2 ¢ 32XuMoM 3
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TOPHU3OHTaJbHOH OChI0 4. B KpoH-
mTEHHE pacnosoXeHa ckoboobpas-
Has paMka 5, cHaGxeunas ynpy-
MMMH pacTaxkaMu 6 C 3aKpen-
JIeHHBIM Ha HMX MSA4OM 7.

ITp¥ 110JB30BAHAN YCTPOKCTBOM
KPOHIITEHH 2 YCTaHAaBJIMBAIOT Ha
CTONKE B HEOOXOAMMOM MecTe, a
paMKy 5 — Ha ocu 4 C 3afaHHBIM
YyIJIOM HakJoHa K ropm3onry. Ilo-
CJle 3TOro CHOPTCMEH OTpafaThiBa-
€T TeXHWYEeCKHe IpHeMBbl, HaHOCA
YAAapel PakeTKOW mo MaAdy. YIpy-
I'He pacTsXKH ObICTPO BO3BPALIAIOT
MAY B HCXOZHOE IIOJIOKEHME.

YCTpOMCTBO 1A TPEHUPOBKHU
GapyunTorMcroB.  Ofecneumsaet
ABTOMaTHYECKYIO MOAAYY BOJIAHOB B
Npouecce TPEHHPOBKH CHOPTCME-

HoB-6agMuHTOHMCTOB [8].
%_—-“O ﬂ’ Ycrpoiicteo (puc. 238) npen-

cTasaser co00H ropH3OHTAILHO

6 PacIIOIOKEeHHOE HETIOABHKHOE
konpuo I, ¢ HApPYyXHOH CTOPOHHI
Pic. 236 KOTOPOro Ha mapHHUpax 2 YCTaHOB-

JIeHbl M30THYyThle gnepxartean 3
BonanoB 4. ITo gmaroHamM KOJbi@a KpPENHTCA IUIACTHHA J ¢
NpPOXOAAWEH BHYTPH OCBIO, YCTAHOBJICHHOH B ABYCTOPOHHEM
nogmunenke xavammsa 7. K ocHM mnapamnesbHO IJIOCKOCTH
Konbiia I mpHKpernseH cTepxeHb 6, MPHBOJMMEIN B ABUIKEHHE
TIpMBOAOM 7.

VCTpoHcTBO MOABEMMBAECTCA HaJ MIPOBBIM IIOJIEM HA BbI-
cote 4—6 M. CTepXeHp NMPHBOAHUTCSA BO BpAIllEHHE M IOCHEA0-
BAaTEJbHO OTKJOHSAET ACp)KATeNM ¢ BOJaHAMH, B pe3yabraTe
Yero IMPOMCXOAMT MX NOCJEROBaTeNbHHIN cOpoc. 3a cuer u3-
MEHEHHs CKOPOCTH BPAILEHHA CTEPIKHA DPETYyAHUPYETCA 4acTo-
Ta NOCJEHOBATEJBHOTO IAJEHNUHA BOJAHOB HAa HIPOBYIO ILIO-
IajaKy.

YCTpOiicTBO ISl OUEHKH TAKTHMYECKOH IOArOTOBICHHOCTH
poaeitGoymcToB. IIpegnasnayeHo i M3MEPEHHS M perucrpa-
MM TAKTUYECKOH INOArOTOBJICHHOCTH BOJIEHGONIHUCTOB-CBA3YIO-
mux [103].

VerpoitctBo (puc. 239) copmepxur OJIOK 3afaHMA HIPO-
BBIX KOMOMHAUMil, CBETOBLIE MHAMKATOPHI, OJOK OLEHKH Ha-
[paB/ieHus nepefay, BKIAOYAOmuiA (OTOIEKTPHUECKHE AaT-
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Puc. 237 Puc. 238

Puc. 239

yukM ]-—3, 610K M3MepeHUs BpPEMEHHEIX IapaMeTpoB, OJ0K
pacnpefiesieHNsa U LUpponevyaTaomuid 60K,

Ilo KomaHAe ¢ myJabTa yOpaBiAeHUA BKIIOYAETCHA KaTa-
oyiabTa 4, KOTOpas BHIOpachiBaeT MsY B HAIPaBJICHUM BOJENi-
GO/MIBHON CeTKM Ha MPOTHMBOIMOJOXHYID CTOPOHY [0 BCTpEUH
cO mmTOM-oTpaxatenemM J. B IeHTpe BoOMEi6OABHON IUTO-
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NIaJK4 HaXOJNTCH BOJEHOONMCT-CBA3YIOLIMIA, Ha MaNbLAX PyK
M Ha IOJIEHM KOTOPOroO 3aKpeIUICHBl AAaTUMKM.

ITocne KacaHMs MSAYOM IMTA-OTPA’)Kareas J BRIIOYAETCHA
oxHa U3 Tpex anektpuueckux jammouex (JIj, Ja, JI3), pacmo-
JIOJKEHHBIX Ha OJHOM CTOpPOHE ILIOWAZKHM C BOJIeH60aMCTOM-
cpasyiomuM, CoycTs HEKOTOpOoe BpeMs BKJIIOYACTCSA OAHA M3
Tpex nammouex (JI4, JIs, JIg), KoTOphble MMHTHPYIOT MOJIOXKE-
HME OJOKMPYIOIIETO HMrpoOKa, HAXOAAUIErocs Ha IPOTHUBOINO-
JIOXXHOH CTOPDOHE CETKH.

C MoMeHTa BKJIOUEHHA OmHOW u3 Tpex Jjaammouexk (Jli,
JIs, JIs) ¢ moMomplo 00Ka M3MEPEHHA BPeMEHHBIX MMapameT-
pPOB HauMHaeTCA H3MepeHWe BPEMEHW MPHUHATHS peuleHus,
KOTOpO€ 3aKaHYMBaeTCsA NpH cpabaThIBAHWM AATYMKA, pa3Me-
IEHHOTO Ha rojieHM BoJelbomicTa-cBasyomero. ITocae kaca-
HUA MAYOM JATUMKA, PacCIOJIOKEHHOr0 Ha MNanblax pykK
BOJIEHOOMMCTA-CBA3YIONIETO, HAa Ta0Ja0 BHICBEYHMBAETCA MO-
TOpPHOE M KPHUTHUYECKOE BpeMs, 0 KOTOPOMY OLIEHMBaeTcs
TaKTHUYECKAf MOATOTOBJIEHHOCTb BOJIEHOONMUCTOB.

Msu nocJjie NpOXOXKAEHUS MOAS OZHOro U3 AatyukoB I—3
MoNafaeT B Mara3uH KaTamyJabThl M BHIOpacklBaeTcsi CHOBa.
BuoBp nmopmaerca curHaa «Ilyck!», M 070K 3afaHUs COCTaBAAET
HOBYIO UTPOBYI0 KOMOMHAUMIO. B pyYHOM peXuMe ¢ ITOMOLIBIO
KHOMOYHOr'O IEepeKJIIoYaTeNsl TpeHep BbIOUpaeT OAHy M3 AEBsA-
TH MIPOBLIX KOMOMHAUMil W, MaHUIYIUpysA KHomkaMu «Ilyck»
n «C6poc», MOXET MOBTOPATH DTY KOMOMHALUNIO MHOrOKPATHO.,

YCrpoiicTBo AN TPEHMPOBKH ¢ MA4oM. CrocoGcreyer
MOBBIMIEHNI0 3D PEKTUBHOCTH TPEHMPOBKH HYTEM YBEIHYEHHS
IMana3oHa HalpaBJeHHN OTCKOKa Msuya [21].

YcrpoitictBo (puc. 240)
COCTOMT W3 OCHOBaHMA I ¢
OMOpOH, BHITOJHEHHOH B BH-~
Je peryJupyeMoi mo AJuHe
croiiku 2, Hecymel V-00-
pasublif kpoHmTeHH 3. Ha
S 0 KOHL@X KpoHmTeiHoB 3 yc-
\ \ TaHOBIEHAa paMa 4 Cc HaTA-
HYTOH ceTkOil J, MMelonied
2~ BO3MOXHOCTh IIOBOPOTa Ha
FOpM30HTaNbHBIX OCAX 6.
1 | duxcarop pambl BBINOJHEH
1) B BHAE TATH 7, a MPUBOJA, CO-
CTOMT ¥3 [BYX MIAPHHUPHO
YCTAHOBJIEHHBIX PYKOATOK 8
M CEeKTOpHHIX mKan 9. Py-
Puc. 240 KOATKM CBA3aHBl COOTBET-
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CTBEHHO C DaMoOH U BepIUIMHON KpOHINTeHHa uyepe3 TATH 7/ H
10. Pama coegMHEeHa ¢ KDOHINTEWHOM HPYXKHHOH, a KpOH~-
IITeHH — €O CTOMKOH yNpyruM CpeACTBOM A BO3BpATa €ro
B MCXOJHOE NOJIOXKEHUE (Ha PUCYHKE HE IOKAa3aHBI).

CnopTcMeH pacrnojiaraeTcs nepes paMoil Ha pacCTOSHUM
2—5 M or Hee. TpeHep HOBOPOTOM DYKOATOK 8 IIPUBOIMT
paMy B JBH)KEHHE, H3MEHAA YTroJ ee HaKJOHA B JBYX B3aUMHO
NMEPNEeHAMKYJAPHBIX [UIOCKOCTAX HYyTeM H3MEHECHUA HaTAXe-
HUA TAr 7 ¥ I0 wiM TOJBKO B ONHOM TJIOCKOCTH (B 3aBH-
CHMOCTHM OT 3aJay TPEHHPOBKM M CTelleHH IIOArOTOBJIECHHOCTH
cnoprcMena). IlocienHuit xe mocbutaeT Msiu B CeTKy M OTpa-
GaTelBaeT mpMeM MsAYa, KOTOPOMY YCTPOMCTBO NpHAaeT HEO-
JKUI@HHOE HalpaBJIeHHe OTCKOKa.

YCTpoiiCTBO BJA MTphl MM TPEHHpOBKHM. ITpegHa3HaueHO
1A TPEHUPOBKM CIOPTCMEHOB M MOXKET OBbITh HCHOJB3OBAaHO
s urpel. OHO crocOBCTBYET BOCHHTAHHIO M COBEPLIEHCTBO-
BaHUIO CrneuyPUYHOTO «UYBCTBA YCHMJIMA» U TOYHOCTH ABHXKE-
Hu [156].

VcrpoiictBo (puc. 241) mmeer o6bekr I, mo KoTopoMy
HaHOCUTCS YAAp M KOTOPHIH MOXET HMETb Pa3inuyHylo dopmy,
HanpuMep MaAYa. OObekT I 3aKpervieH NMOCPEACTBOM YIPYroro
3JeMeHTa 2 Ha OCHOBaHMM 3 M CBSI3aH C PETUCTPUPYIOIUMHM
3JeMeHTaMHu 4, KOTOphie ONpEeAe/AT CHIY yJAapa WM Ipa-
BWIBHOCTb €ro BhOJHeHus. Ilocre Hanecenms ymapa o0b-
ekT I Bo3BpamaeTcAd moOA JelCTBMEM YOPYroro 3JeMeHTa 2
B IIEPBOHaYaJIbHOE IIOJIOKEHHeE.

YCTpOHCTBO IJisl TPEHMPOBKH Wrpokos B roibdy. IIpemua-
3HaYeHO A/ OTPABOTKM TEXHHKH JBHUXKEHHH IIPaBHJIBHOTO
3amaxa, HanpuMmep npu urpe B roabd (K. Mumunep, X. Jloy-
PeHc).

 EROEIE LI AT B LA

— 5 Puc. 241
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Puc. 242

YcrpoiictBo (puc. 242,a, 6) cocrour M3 ocHoBaHuda I, Te-
JeCKONMYECKOH CTOWKM 2 ¢ M30THYTOW HampasJfmoen 3, pe-
ryaMpyeMoro KperuleHUs 4 U IIOBOPOTHOTO KyJjaka J, Ha
KOTOPOM C NOMOMIBIO INOALIMIIHHKOB KpenurcA crynudua o.
Ha crynuue 3akpenneno 1wiedo Kpusommmna 7/ ¢ ¢uKcaro-
PoM 8 nosoXKeHUsA roJOBbI UTPOKA M MAPHUPHOE KpeIieHue 9
mexanusma IO HanpaBjeHHsA OBUXKEHUA DyKu. Prluar xpuso-
muna 7/ uMeeT NMOABMXKHBIE 3axBaThl [/ U TMapy Hanpas/sio-
mux 61ouxkos I2. T'ubkue tpocukn I3 mpoxopar uepes 6Jiou-
K4, obOecrneunBas B3auMOJEUCTBUE 3IJIEMEHTOB YCTpOMCTBa,

IIpy TpPEeHHMPOBKE CIIOPTCMEH CHadaJjia NPUHHMAET TAaKyIo
CTOIKY, KaK IM0Ka3aHo Ha puc. 242,a. 3areM OH NOBOpPAYH-
BaeTcA B MOJOKEHME Jjis 3amaxa c3azgu (puc. 242,6) n mpo-
U3BOAWUT yAap, IIpU KOTOPOM €ro TeJj0 IOBOPAYMBaeTCA B
NpPOTUBONOJIOXKHYIO CTOPOHY. B npoliecce BHIMOJHEHUA ynpax-
HEHMI COBEPLICHCTBYETCH BHMUMaHWe M ¢opMupyercs mnpa-
BHJIBHBIA HaBBIK yAapa mo Msgy.

Inaea 4
TPEHAMEPb! U TPEHUPOBOUYHBIE YCTPOUCTBA
ANg BOCCTAHOBJIEHUA PABOTOCNOCOBHOCTH
CMOPTCMEHOB

CoBpeMeHHasl CHCTeMa CHOPDTHBHOW TPEHMPOBKM CO3/aBa-
Jach Ha TIPOTsXeHHH Oojee crta Jsier. OgHako Bcerma ompe-
JleJIAIOIKMM B HeN ObUIO MOBBIIIEHME TPEHHPOBOYHBIX HArpy-
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30K, UTo xe KacaeTcs BOMPOCOB BOCCTAHOBJICHUS, TO O HHX
6o BOBce 3abuiBanu, JMOO yAENSNMH UM OUYEHb Majo BHHU-
MaHu4.

Bcerga cregyeT TOMHUTB 0 TOM, 4ro pabora m BoccTa-
HOBJICHME NPEJCTaBAAIOT COOO0M eIMHCTBO NMPOTHUBOMOJOKHOC-
Ted, KOTOpPOE€ M COCTABJAET OCHOBY TPEHHDOBOYHOTO IpO-
necca. Masectuole coetckue ¢usuonorn A. H. Kpecrtophu-
koB, H. B. 3umxnn, B. C. ®apdens Bcerga oTMeyanu 3TO
€IMHCTBO, CUNTas PabOTy M BOCCTAHOBJEHUE PABHBIMH CTOPO-
HAaMH CIIOPTMBHO# TpeHMpoBkHM. OJHAaKO Ha NPAKTHKE BOCCTa-
HOBJICHUIO HE€ BCerja yAeJAJOCh NOJXKHOE€ BHHMMAaHHE.

ITocToAHHOE MOBBINIEHHE AOCTHIKEHUI B pa3/MUHBIX BHUAAX
CIOpTa COMPOBOXKJAETCH 3HAUMTENbHBLIM [OBBILIEHHEM O00B-
€MOB M HMHTEHCHMBHOCTM TPEHHMPOBOUHBIX Harpy3ok. Ceiuac
MHOI'ME CIOPTCMEHHBl TPEeHHpYIOTCcs no 2—3 pa3a B [A€Hb Ha
NPOTHAXEHUH JJIMTEJbHBIX MNPOMEXYTKOB BpeMeHM. B 3ToM
ciayyae Ha OpraHHU3M CIOPTCMEHa JIOXKMTCA OrpoMHasl Ha-
rpyska. Kax 6bl HM GBLIM BEJHMKU pPE3EPBHbIE BO3MOXKHOCTH
oprasMsMa, OHH Bce Xe He OecmpepenvHnl. M He ciayuwaitno
MO3TOMY B I€PHOJ IOBBIMIEHHBIX HArpy30K 4Yalue I10ABISIOTCS
HapylleHUsl B [AEATEJIbHOCTH OTIAENbHBIX CHCTEM OpraHu3Ma,
TPaBMBbl OMOPHO-JABHUraTeNbHOro ammapata. IlosToMy M BO3HH-
Kaer ocTpas HeoOXOAMMOCTb NOMOraTh OPraHM3MY CIIOPTCME-
Ha, YCKOPATb BOCCTAHOBUTEJbHBIE IIPOLIECCHl M MOBBINIATH UX
3¢ deKTHBHOCTb. VYK€ Heab3si HIHOPHMPOBaTh CEPbE3HYIO
HEOOXOMMOCTb CIIelMaJbHOrO Ioabopa U ocoBoit opraHusza-
MM CPEACTB, CHOCOOCTBYIOUMX BOCCTAHOBJIEHHMIO (PYHKIHMO-
HaJBHBIX BO3MOJXHOCTeH cnioprcMmenos. He Oyaer mpeysennue-
HHEM CKa3zaTb, 4TO 3Ta npobiemMa OAHA N3 BaXXKHEHIIHX
B COBpeMeHHOM crniopte. [losBasieTcss HEOOXOAMMOCTh B Iiejie-
HaInpaBJIEHHOM YMNpaBJeHUM NPOleCCaMM BOCCTAHOBJIEHMA TakK
Xe, KaK ¥ CpeCTBaMHM TPEHHUPOBOUHBIX Harpy3ox.

ITocne BBIMOJHEHMA JIETKOrO YIpa’KHEHUSI BOCCTAaHOBJIEHHE
paboTOoCMOCOOHOCTH MOJXKET IPOMUCXOAHTb B CUMTAHHBIE MH-
HyTbl. A Ype3MepHble Harpyski, BbI3bLIBaiOLe IepeHamnpske-
HME OpraHuM3Ma, MCTOILieHME HEepPBHOH CHCTEMBl, MHOTJA Tpe-
OyIOT OTABIX2 B TeUeHHE HECKOJbKHUX HEJesb, a TO U MecCHIEB.

Ina poctvxkenus Haubosbumero addexra OT TPEHHPOBOY-
HOM pPaboOTHI ClAEAYeT NPHUAEPKUBATBCA M3BECTHOrO IpaBUia
MeTOTNKH (PU3MUECKOro BOCIMTAHUSA — HAYMHATH IOCIEAYIO-
iee 3aHATHE Ha (hpOHE IIOJTHOTO BOCCTAHOBJEHMS WIH CBEpX-
BOCCTAHOBJIEHHS, XaPaKTepPH3YIOIErocs NOBHIIEHHO! paboTo-
cnoco0HOCThIO. Biarogaps NOBBILEHHUI0 (YHKUMOHAIbHBIX
BO3MOJXHOCTEN OpraHM3Ma HacTyrnaeT TPEeHMPOBaHHOCTb. Ha-
pylUeHHe DTOro Ipapwia MNPHUBOJUT K IIEPEYTOMJIEHHIO, Nepe-
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TPEeHHPOBKE, CHH)KEHUIO CIIOPTUBHBIX PE3yJIbTAaTOB, TPAaBMaM H
3a6onesannaM. IIpM MOCTOAHHBIX HArpy3Kax, NPUXOASHIMXCH
Ha a3y HEAOBOCCTAHOBJIEHHS, MCTOINAIOTCH pe3EPBHbIE
BO3MOXHOCTH OpraHM3Ma.

WHorga, TpaBaa, AOIMYCKaeTcs IPOBEAEHHE HECKOTIBKAX
3aHATHI NIPH HEJLOBOCCTAHOBJIEHHMH, MOCJE Yero NpPOABISAETCH
KYMYJIATHBHBIA 3(pPEKT — NPOMUCXOTUT BOCCTAHOBIEHHE, a 3a-
TeM M 0ONee 3HAYMTENLHOE CBEPXBOCCTAHOBJIEHHME DaboTO-
CHOCOBHOCTH CITOPTCMEHA.

Bce cpencTsa BOCCTAHOBIEHMS MOXHO pas3feNMTh Ha Me-
JArorMyecKue, MEAMKO-OUOJOTHYECKHE W IICHXOJOrMYeCKHe,

Ileparornueckue cpeAcTBa — 3TO BapUATHBHOE ILIAHHPO-
BaHMe HATPY30K B yYeGHO-TPEHMPOBOUHOM IIpoliecCe B HeAeb-
HOM, MECSYHOM, TOJUYHOM, OJUMIMHACKOM [HMKJIAX TPEHUPOB-
KM; BapbUDOBaHHE HHTEDBAJIOB OT/[bIXa MEXJIY BHITOJHEHHEM
OTJEJbHBIX YIPAXXHEHUH, MEXAY OTAEJbHbIMA TPEHUPOBOYHEI-
MH 33aHATHAMH, COPEBHOBAHMAMHU; HCMOJIb30BAHHE aKTHBHOIO
OTABIXa W TPEHMPOBOK HAa MECTHOCTH, Dpa3jM4HBIE BHbI
NEPEKIIOUEHH ¢ OAHOM paBoOTHl Ha JAPYryio, pa3yMHas Op-
raHM3anus pexuma ausA. Ilemaroruyeckue CpeficTBa ABASIOTCA
OCHOBHBIMH, TaK KaK IIPUMEHEHHMEe JIIOOBIX JAPYTMX CpEeACTB
BOCCTAHOBJIEHMS HE MOXET OCYIMECTBAATbCA 6e3 ydyacTus me-
Jarora-TpeHepa, 6e3 BHECEHHS C €ro CTOPOHH KOPPEKTHBOB
B OPraHM3aLMI0 M TNpOBEJeHHE YueGHO-TPEeHMPOBOYHOIO MpO-
uecca.

K MeauKo-OGHOJOrHYECKHM CPECTBAM BOCCTAHOBJIEHUS OT-
HOCHATCA TUTAaHME U BUTAMHHU3ALMS, (PU3MOTEpaneBTHUECKHE
cpeacTBa (pa3/MyHBIE BUAB Maccaxa, anextpodopes, obmy-
yenue yabTpacHOETOBBIMY JIyYaMH, DasjiMuHble BHUABL AyLUA,
cOJIeBble M KOHTPACTHblE BAHHLI, TEMIIEPATYpPHble BO3IAEHCTBUA
B BUJE NapHOM M CYXOBO3AYWHOH OaHp M T.1.).

K ICHXONOrMYecKMM CpecTBaM OTHOCATCS: NMCHMXOperysu-
pylolmas ayTOreHHasi TPEHUPOBKA, BHYLIEHHbI COH-OTABIX,
CMENMATbHO TOAOOpaHHas My3blKa, OpraHu3danus xomdopr-
HHIX YyciaoBui OblTa M JOCYra CHOOPTCMEHOB, coGmopgenue
NpaBW1 ICUXOTMIMEHBl U T. 1.

CHCTEMY BOCCTAHOBJIEHHSI B CIIOPTE COCTaBIAAET COBOKYII-
HOe HCNOJb30BaHME MeJAarorMYecKux, MeauKO-OHOJOTHUECKUX
W NCHXOJOTMYECKMX CPEACTB U MeTOfoB. OfHAaKO Ajis pelue-
HUA npobaeMbl BOCCTAHOBJEHUS HE 00sS3aTe/NbHO KaXKIBIA pa3
MCIOJb30BaTh 0OMBLIOE KOJHYECTBO PA3HOOOPA3HBIX CPEACTB.
MacTepaM cnopra MeXAYHApOJHOTO Kjacca AeHCTBHTENBHO
HEO6XOAMMBI CIIEelMaJIbHBIE BOCCTAHOBHUTEbHbIE LEHTPHL C Ha-
60poM caMbIX pasHOOOGPa3HBIX CPENCTB M METOAOB BOCCTa-
HOBJEHHA. B TpeHMpPOBKe >Xe CIHOPTCMEHOB MJIAAIUMX pas-
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PAOB MOXHO BIOJHE OGONWTHCH CPENCTBAMH, MPAKTHYECKH
HMEIOMUMACA B DPacCHOpSKEHUH JHOGOTro crmoprcMeHa. ITo
Ay, GaHs, MacCaX M CamMoMaccax, JIOKaJbHbBE IpOrpeBaHus,
HaGopHl BUTAMHHOB, COOTBETCTBYIOIIEE MHUTAHME,

B HacTosmee BpeMs Hambosiee MHTEHCHBHO BEAYTCA HC-
CNEJIOBAHUA [0 METHUKO-OHOJIOTHYECKHM acCNeKTaM BOCCTAHOB-
NeHus paBoTOCHOCOBGHOCTH. DTO KAaCaeTCsA KaK TpUMEHEHUS
pasmuuHbIX (U3HYECKUX paszgpakuTeseid Hast BO3AEHCTBUA
HEMOCPEACTBEHHO HAa OIMOPHO-ABHTATENbHBIA ammapaT cIoprt-
CMeHa, TaKk H MCIOJIb30BAHUA MPOAYKTOB INOBHLIIEHHOH 6HMO-
JIOrMYECKON IE€HHOCTH JIA PaluMoOHaJU3alMM IHMTAHUS CIOPT-
CMEHOB B BOCCTAHOBUTEJIbHBIA MEPHO,

BonbmiMe TPEeHUPOBOUHBIE Harpy3ku Tpebylor ocoboro
BHMMAaHHSI K BOCCTAHOBHMTEJBHBIM TIpOLIECCAM B OpPraHHU3MeE
CIIOPTCMEHA, M B TEPBYIO O4YePeAb K BOCCTAHOBJICHHIO OMOPHO-
JBHUraTeJbHOro amnapata. MBIIIIE, CYXOXWIHS, CBA3KH H Ja-
)K€ KOCTHaA TKaHb MOTYT IIaTOJIOTUYECKM H3MEHATb CBOIO
CTPYKTYPY B OTBET Ha HEpallMOHAJbHBIE 3AHATHA pa3JIny-
HBIMH BHAAaMH crnopra. Jins MHOTMX CIOPTCMEHOB HMMEHHO
TpPaBMbl OMODHO-JBHIaTEJbHOIO ammnapaTa OT HepeHanps-
JXKEHHS ABJNAITCA OCHOBHBIM TOPMO30M NPH JOCTHXXEHHUM BbI-
COKHX CIOPTUBHBIX PE€3YJbTATOB.

IIpencrapasieTcss BaXXHBIM ITOMCK HOBBIX CPEACTB, KPaTKO-
BPEMEHHO HAapYMIAIOIHUX TOMEOCTA3MC, HO PACIUMPSIOIIHUX TEM
caMbiM (DYHKHIMOHAJIbHBIE BO3MOJXXHOCTH JBUIaTEJbHOIO ai-
mapata M CHCTeM o0ecCredeHus ero AeATebHOCTH.

ITosoxutenpuslit a¢ddekT nocne 6GoabmIHMX (UINYECKUX
Harpy3ok jaeT BUODAUMOHHBI MaccaX, aspOMOHM3ANMUSA, YIb-
Tpa3ByKOBOM MaccaX, TEIUIOBBIE U BOJAHBIE IIPOLEAYDHI,
yaeTpacuoneToBoe BO3JeHCTBHE, CBETOBOE M MY3BIKAJIBHOE
odopmienne. I1o cyiuecTBy, peub UAET 06 U3MeHEHUH (PyHK-
LIMOHAJbHOIO COCTOSIHHUA ABHIATEJIBHOIO ammapara CIOpTCMe-
HOB, O BO3MOJXHOCTH CTHUMYJHMPDOBAHHS MBIIIEYHOH JAesTeNb-
HOCTH TP TIOMOIIM JOIOJIHMTEJBbHBIX (PU3UYECKUX pasjpa-
Kuresen.

HOna 5¢d¢deKTHBHOTO HCNOJb30BaHUA CPEACTB BOCCTAHOB-
JIeHHsI Ba)XHO 3HATb OCHOBHBIE 3aKOHOMEPDHOCTH HX BO3JAcH-
CTBUS Ha OpPraHM3M 4YeJOBeKa B 3aBHCHMOCTH OT XapakTepa,
0o6beMa U MHTEHCHBHOCTH TPEHHUDOBOYHBIX HArpy3oK.

Ilpexnpe Bcero, cjeayeT IMOMHUTbL O TOM, UTO OPraHHU3M
yeJl0BeKa TaK )K€ XOpOWIO NPHCIOcaBIMBaeTCA K CPeacTBaM
BOCCTAHOBJIEHMA, KaK M K Harpyske. Tak, Hampumep, Takoe
a¢dekTUBHOE CPeACTBO, KaK BUOPAUMOHHBIA Maccax, IpH
[EPBOM ceaHce IMOBbIDIaeT paborTocmocobuocts Ha 20—30%,
yepe3 10 exxeaHeBHBIX ceaHCcOB — Bcero Ha 69,, a uepes

251



30 ceaHcOB MpPAaKTHYECKH He OKa3blBaeT BOCCTAaHABJIMBAIOUIErO
peiictsusa (®. Tanbiues, 1973).

CrnepnoBaTebHO, €CAM IJIs1 Pa3BUTHUA (PHU3NYECKUX KaAyecTB
M pOCTa TPEHHPOBAHHOCTH HEOOXOAYMO LIMPOKO BapbHPOBaTh
XapaxkTep, 00beM M HHTEHCHBHOCTb TPEHMPDOBOYHBIX HArpy-
30K, TO ¥ JJiA noBblieHns 3¢h¢PEKTUBHOCTH BOCCTAaHOBHUTEb-
HEIX IPOLIECCOB HAZO CHCTEMAaTHYECKH HCHOJb30BATb Pa3HO-
oOpasHble cpefcTBA W METOABl BOCCTAHOBJEHHMSA, BapbUpYS
[O3MPOBKY M METONMKY MX npuMeHenus. Yem Gonee riy6Go-
KOe ¥ INMPOKOE BO3ISHCTBME Ha OpPraHU3M YejoBeKa OKa-
3pIBa€T TO WIM HHOE CPEICTBO, TE€M MeUleHHell OpraHH3M
K HeMy ajantupyercs. Hanpumep, ecnu JoKaabHblX BUOpO-
Maccax yxe uepe3 10-—15 ceaHcoB, npakTHyecKd nepecTaer
OKa3blBaTh BOCCTAHABIMBAIOUIEE MAEHCTBHE, TO OJaroTBOpHOE
BAMSIHME OAHM MM CayHH B COYETAHMHM C BOXHBIMU IIPO-
[elypaMi COXpaHAeTCA B TeYEHHe MHOIHX JIET CHCTEeMaTH4e-
CKOro MX HCHOJIb30BaHHA.

O} PeKTHBHOCTD pa3JMYHBIX CPEACTB BOCCTAHOBJECHHMA BO
MHOrOM 3aBHCHT OT XapaKTepa TPEHHDOBOYHBIX HArpy3oK.
Hamnpumep, 1pH NpPEeMMYyNIECTBEHHOM YTOMJICHHMH OTAE/bHBIX
Ipynn Mbimi, (JIOKaZbHOM YTOMJIEHMHM) Haubonee  ¢dex-
TUBHBIMH OKa3bIBAIOTCS CPEACTBa, KOTOpPHIE IIO3BOJAIOT BO3-
JeACTBOBATh MMEHHO Ha YTOMJIEHHBIE MBIOIIBl (HAUpHMED,
Maccax, JIOKaJbHble TeMIepaTypHble Bo3aeicTsust). IIpu 00-
EM YTOMJIEHHH, HAIIPOTHB, Hanbosee AEHCTBEHHBIMM OKa3bl-
BalOTCA TAaKMe CpeACTBa, KaK OaHsd WiM CayHa B COYETAHUM
C BOJHBIMH IpPOLEAYPAaMH, FayOOKMil OOMHA MaccaX M T. A

Bonee nenecoobpa3HbIM ABASETCA NPUMeHEHNE HE OTHEsb-
HBIX CPEACTB, a X KOMIUIEKCOB. [IpM cocramiIeHMM KOMIUIEK-
COB CpEACTB BOCCTAHOBJICHHMS CJEAYyET HMMETb B BHAY, 4YTO
3¢ peKTUBHOCTb CPEJCTB JIOKAJbHOIO BO3JEHCTBUA Ha opra-
H{3M 3HAYUTEJIbHO BO3PaACTaeT, €CJId UM IpeAIIeCTBYIOT Cpej-
CTBa OOLIEro BO3JEHCTBUA.

H3BecTHO, 4YTO OAHOOOpasue CrelnuaJu3UpOBaHHON Tpe-
HHPOBKM YBEJHUYMBAET HAarpy3ky Ha IICHXMKY CIODTCMEHa,
YBEIUYNBAET BO3MOJKHOCTb HEJLOBOCCTAHOBJICHHSA, 3ayacTyio
NPUBOAMT K Tmeperpennmposke. UToOsl M30exaTb 3TOro, Hamo
mUpe MWCNOb30BATh IPMHUMI BAPUATHBHOCTH B 1noadope
CpPeACTB M METOJOB CIeiManbHOH TpeHHMpOBKM. Bosbiyio mo-
MOWIb B 3TOM MOXET OKa3aTb IIpUMEHEHHE TpPEHaXXepoB
¥ TPEHHPOBOYHBIX YCTPOMCTB.

OcHoBOIIONIOKHUK pyccKod ¢u3mnonorun M. M. Ceuenos
B CBOHUX HCCJENOBaHMAX IIOKa3aJj, 4YTO IIOCJE MBbIIIeYHOR
IeATEeJbHOCT! BOCCTAHOBUTEJbHBIE HPOIECCHl YCKODAIOTCA H
YyTOMJIEHHE IIPOXOIUT OBICTpEe, €CJAN BMECTO IaCCHBHOIO OT-
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IblXa HMCIOJNIb30BaThb pPaboOTy MBIUIL, HE Yy4aCTBOBABUIMX B
npeAnIecTBYIOIIEH AeATeNbHOCTH. B panpHeidmeM MHOrovmc-
JICHHBIMH HCCJIEJOBATENAMM ObLIO NOKA3aHO NPEMMYINECTBO
aKTUBHOTO OTHBIXA IIPH PA3IMUYHBIX YCJOBUSX MBIIICYHOH fes-
TEJIBHOCTH,

YnpaXxHeHHs, UCNOJb3yeMble MJISi aKTUBHOrO OTHBIXA, HE
AOJIKHBI OBITP MHTEHCHBHEIMA W [JIMTEJIbHBIMH, IOCKOJBKY
3HEprMyHas MblIIeYHAsA [EeATEJIbHOCTh BO BpPEMA MepephiBa
MOXET NPHMBECTH HEe K IOBBILEHMIO, 2 K MOHMUXEHHIO paboro-
cnoco6HOCTH. ClIeiyeT TaKXKe YUMTHIBATD TO, UTO YHpa KHEHH,
BKJIIOYa€MblE B TPEHHPOBOYHOE 3aHATHE C HLEJbI0 AKTHBHOrO
OTAbIXa, HE YMEHbUIAIOT YTOMJICHHUA OT BCEH CyMMBI TPEHHPO-
BOYHON paGoTH, HO OGNEryalT HArpy3KY Ha HEHTDPAJbHYIO
HEPBHYIO CHCTEMY M NCHXHUYeCKYIO cepy cIlopTCMeHa.

J1s MCnoJIb30BaHUA BBIARJIEHHOM 3aKOHOMEDHOCTH BECBMa
3¢ G EKTHBHBIM NPEJACTABIAAETCS KUCNOJAb30BAHHE CIOPTCMEHOM
TEXHWYECKHUX CPEJiCTB, B YACTHOCTHM CHENMAaJbHBIX MPHUOOPOB,
TPEHAXXEPOB M TPEHWPOBOUYHBIX YCTPOMCTB.

YcTpoiicTBO I BOCCTAHOBHTEJILHOIO JiedyeHuA, OTHOCHTCA
K TpeHaxepaM pJJjifd BOCCTAaHOBUTEJBHBIX INPOLENYp U pa3BH-
TUSA OTAEJbHBIX YacTed Tejla, B YaCTHOCTH NO3BOHOYHBIX CYy-
CTaBOB, pPa3JMYHbIX IPYNN CHOMHHBIX MBbIUIL U OPIOMIHOTrO
npecca [5].

¥YcrpoiictBo (puc. 243,a,6) CMOHTHPOBAaHO Ha OCHOBa-
gun I, uMenIeM nopydenb 2, cHaOXEHO ABYMH TEJIECKOIHM-
4eCKUMH BTyaKaMu 3 u 4, BHyTpeHHAsa 4 uUMeeT IMINHADH-
9eCKHH BBICTYN J, ABIAMMICA (HUKCATOPOM [AAA CTOMOPHON
maibsl 6, mOANPYXUHEHHOH mpyXuHoi 7 M mpucnocobiaeHu-
eM 8, paA peryJIMpoBaHMA JXECTKOCTH. B 0oceBOM oTBepcTHMH
BHYTPeHHe# BTYJKH 4 CMOHTHMPOBaH MTOK 9, UMEIOIIUA Ha
cBOOOAHOM KOHLE WapoBylo omopy I0 ¢ 3akpemsjieHHHEM CH-
nenbeM 11,

CnoprcMeHa noMelapT Ha cujgeHbe I/ U 3aKkpemifoTr
NPUCTAXHBIMKH peMHAMH. [epXacp 3a mopyyenb 2, conoprt-
CMEH BMecTe C cuiaeHbeM I/ HauyuHaeT copepluaTh Bpalla-
TEJbHBIC U KAayaTe/IbHBlE ABMIKEHHUS B PA3JIMYHBIX ILIOCKOCTAX.
Ycwive 3apaercs BpalleHHEM DPYKOATKH Npucnocodnenus 8
IS PeryJMpOBAHUA JKECTKOCTH HPYXXHMHBL 7, nepeMelnarolie-
roca Ha pe3b0e BHyTpeHHe# BTysikM 4. Ilpn 5TOM cXMMaercs
mpy>XHWHa 7, KOoTopad, B CBOI OYepe/[b, JABUT IOCPEACTBOM
CTONOPHOH wWaitbel 6 Ha BTY/AKY 3, mopg)Xumasi €e K CHACHBIO
11, yem oOecrieuMBaeTCs [JOINOJHMUTENBHOE CONPOTHBJIEHHUE
JABHIKEHMIO MOCJIEAHETO.

Ilpeomonesas CWIy CXKaTUA NPYXKHUHBI, NAlUEHT COOTBET-
CTBEHHO HM3MEHAET HArpy3ky Ha MO3BOHOYHWK M MBIMIUBI CITH-
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Al

Puc. 243

HBl. B 3aBUCHMMOCTM OT mnpOrpaMMEl BOCCTAHOBHUTEJIBHOI'O
Kypca MeTOAUCT PEryJupyeT BO BpeMs paboTH Harpys3Ky, CHH-
JKasg WIH yBEJNYHBas €e,

YcTpOoiCTBO A pa3BUTUA Mbimm, cruHbl IIpegHasHaueno
715 PaBHOMEPHOI'O M NMOCTENEHHOrO PAaCTArMBAHHUA IO3BOHOU-
HHKa CIIOPTCMEHOB mocJe GOoNbIIMX (DUBMHYECKMX HArpy3okK
U TNIepeHECEeHHBIX TPaBM B MOSCHUYHOM obOsactu [148].

YcrpoiictBo (puc. 244) cocroutr m3 ocHoBamms I, Bep-
TUKaJbHBIX CTOCK 2 U TOPHM3OHTAJIbHOM MEpeKNaguHel 3 ¢
NMPY)XMHHBIMH pyuKaMH 4, 5, moj KOTOPBIMH HAXOAATCS
KOHTaKTHbIEe BBbIKIIOuaTeau 6, 7.

Pue. 244




Kaxaplif BHIKJTIOYATENb HIPHU ITOMOLIM IPOBOAHHKOB 8 mHoJ-
KJIIOUE€H B 3JEKTPUUECKYIO Ielb 3JMeKTPOABUraTeNd, PacIono-
JKEHHOTO BHYTpM IUiaTdopMet 9.

KoncTpykimsa miatdopMel mpeacTaenser coboil onopuyio
mwomanky I0 pnsa Hor, mopgmepKuBaeMylo npyxuHamu ],
ynupaomumica B momaaxy I2. Mexay miomaakaMu umeeTcs
KOHTaKTHBHI BeIkIIOYaTenb 13. MoabeMuoe npucnocobnenue 14
MOJHMUMAET HJIM OIyCKaeT Iolaaky /0 rpu oMoy BUHTOBOTO
Bana 15, COeAMHEHHOro ¢ TEPeNaTOYHBIM BajoM I6 3iaexTpo-
asurarensa 17.

CnopTcMeH, cTos Ha onopHoi miaomazake 10, Gepercs 3a
pyuku 4, 5 m BHIIOJNHAET BUC Ha nepexaaaude 3. Ilpu aToM
KOHTaKTHble BHIKJIIOUaTeNM 6, 7 cpabaTniBaloT, M Bax 16 daexT-
poxaeurartens I7 HayuHaeT BpamlaThbcdA, OmycKas rwomanky 10
0 TE€X IOp, MOKa HE TepAETCA KOHTAKT HOr ¢ Omopoi. B aror
MOMEHT J[BHMIaTeJb BBIKJIIOYAETCHA, M CIOOPTCMEH HEKOTOpOE
BpeMsl HAXOAMUTCS B IOJOXEHMHM cBoOommoro muca. Ilocie
BBITIOJIHEHUS YIIPaKHEHWs HOIM BHOBb KacCalOTCs OMOpBHI, U 3a-
HUMaIOIIMHCA, pa3XaB PYKH, CXOAUT c Iiat¢opmsl 9.

Hcnonbp3oBanve yCTpONCTBa CO3JaeT IICHMXOJOTHYECKYIO
YBEPEHHOCTb ¥ CIIOPTCMEHA M [Ja€T BO3MOXHOCTb 6e360se3-
HEHHO IEPEeTH K TPEHMPOBKE MBIWIL CIMHBI, Ta300eApEeHHBIX
CYCTaBOB.

VcrpoiicTBo Ais GanaHCHMPOBAHUSA BHYTPU BPAILAIOLIETOCH
Koueca. IlpenHasHaueHO I BOCCTaHOBJAEHMA paboTocmnocod-
HOCTM CIIOPTCMEHOB M MOJET MCIIOJb30BaThbCA KaK Ha Cyue,
TaK ¥ Ha Bojae [165].

YcrpoiictBo (puc. 245) COCTOMT M3 ABYX Napa/uleJbHBIX
Kosec I, 2, coemMHEHHBIX nomepeunHaMu 3 Jpyr ¢ ApPyrom.
B meHTpe KaXmoro KoJseca pacIloyIOKeHa cTynuna 4, BHYTpH
KOTOpPOH HaXOAUTCA Bpamamoasacsa pyuka 3axsaTta 5. K uendrt-
panbHO# cTynuMue 4 NPUCOEAMHAIOTCA TMOKHE CTAXKH 6, 3a-
KpenjieHHble JpYrMMHM KOHnamu Ha konecax. Kosneca I, 2 na-
KauMBalOTCA BO3JYXOM M YBEJWUHBAIOTCA B pa3Mepe.

IlepemaruBas ¢ OgHOM momnepeurHHl 3 HA APYryio, CIOPT-
CMEH HauMHaeT BpalllaTh YCTPOMCTBO. JepKach 3a pyukH J, oH
yopapisieT ABUXeHHeM. [l OBOpOTa yCTPOHCTBa CIOPTCMEH
TepeMeIaeT UEHTP TAXKECTH TeJla Ha Ty WM APYIYIO CTOPOHY,
He BBIITyCKas MpH 5TOM U3 PYK PYYKH J.

VcTpoiicTBO 11 MbileuHOi peabminrauun. Ilpeanasnaue-
HO s cHATUS OOJielt NpW pajuKy/JMTe, NOACHHYHBIX OoJeii,
Goneit B meiHON 067acTH, a TakXe Jis MBIIEYHOH pealu-
JUTAalUM 110CJIe TepeHeceHHbIX omeparuil [244].

YcrporictBo (puc. 246) COCTOUT M3 YCTAaHOBJEHHBIX Ha
ocHoBanuM I GecKoHewyHOM mpuBOAHON jeHTH 2, TT-06pasHbIX
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Puc. 245




perympyeMsix croek 3, Ha KOTOPHX NEepeABUraloTCcA NepeKa-
JUHB 4 ¢ WAPHAPHO CMOHTHPOBAHHBIMM Ha CBOBGOAHHIX KOH-
uax omopamMn J. Ha ropusoHTanpHO# cTolike 3 moaBemieHb
TIPMBSA3HBIE PEMHHM 6 [/ 3aKkpeluleHMA crmopTcMena. Ipusop,
GeCKOHEUHO JIeHTH 2 COEAMHEH C NYJbTOM YIpaBieHHs 7.

PasMecTMBIIMCh HAa OECKOHEYHOH NMPUBOJHOH JieHTE 2 H
OMEpIIMCh pyKaMu 00 Omopel J, CMOPTCMEH MNepecTynaeT 1o
seHte. CKOpPOCTb NEepeMeLIeHNs JICHTH 2 BapbUpyeTCH B 3aBH-
CHMMOCTH OT ’X€JIaeMOW Harpy3KM Ha MBIILIbL.

Ons o6serdyeHus yCJAOBMIA BBIIOIHEHMA YIIPAXXHEHMA K
IUIeYyaM CIOPTCMEHa MPUKPEIUIAIOT NpPHBSA3HbIE peMHM 6. Bos-
HeHCTBHE BeCa COOCTBEHHOrO Tejla Ha MO3BOHOUHBIA CTOJIO NpH
3TOM YMEHBIUAETCHA, a peabMINTalMOHHBIN 3¢ dekT Bo3pac-
Taert.

VeTpoicTBO IUiA NOBLILIEHHA PaBoTOCHOCOOHOCTH uesioBe-
ka, ITo3BosiseT pea/m30BaTh HOMOJHMTEJIbHBIA ABHraTEIbHBIA
MOTEHIMA BbICOKOKBAMM(DHMIMPOBAHHBIX CIIOPTCMEHOB M IIO-
BHILIAET YPOBeHb (PYHKUMOHAJIBHHIX BO3MOXHOCTEH opra-
HHM3Ma.

YcrpoiictBo (puc. 247) COCTOMT M3 31aCTUYHBIX pEeMHeER-
nmosicoB l ¢ YKpPEIIEHHBIMM Ha HMX HEKOPPO3HPYIOIHMMM HI-
namu 2 Boicotro 0,1—1 cMm. IIIOTHOCTP pa3MEUIEHHS MIJI
Ha OcHOBaHMHM coctasiasger 0,5—16 na 1 cm>. Ipucrrocobe-
HUEe CHaBXEHO peryaupyembiMH 3acTeXkamu 3 u 4.

Puc. 247
9—1507 257



Hepen HavanoM nponeaypsl

PEMHH pPACCTWIAOT Ha MOJIY-

% MSATKYI0 NOBEPXHOCTh BIUIOTHYIO

Apyr K ApYyTy HIJaMM BBepX,

y 3aTeM COOPTCMEH IUIABHO OIy-

CKaeTcs M3 MOJIOXEHMA CHAA

2 Ha OCHOBY M 3acCTErMBaeT peM-

HH BOKDYT T€Jjla Ha 3aCTEXKH C

8 HEOOXOOUMEIM  HaTAXKEHHEM.

y 18 Takue Xe MaHXeTbl ¢ MIJIaMH

HaJeBalOT M Ha KOHEYHOCTH.

5 IIpu nposegenuu npoueay-

pBl MEHAIT MECTa CONpPHKaca-

Tﬂ L4

\ HHS MIJI C KOXHBIM IOKPOBOM.

B 3aBHcuMoOcCTHM OT HanpasJeH-

> HOCTH MOATOTOBKH CIIOPTCMeE-

3 =] HOB NOJOHPAIOT KOJHMYECTBO M

4 —7 DPOO/UKHTEIBHOCTb  UMKJIOB.

YcrpoiicTeo ana peabum-

V | TauMM OHXaHus. Moxer npu-

MEHATBCA C HeJbI0 COBEpHICH-

(=4 cTBOBaHMA auadparMasbHOro,

TPYAHOrO M MOJHOTO AbIXaHUSA
[145].

YcrpoisictBo  (puc.  248)
npeacTapaseT coboil yCTaHOB-
JieHHHhle Ha OcHOBaHMM I BepTHKaJbHHE cTOMKH 2, 3. Bepru-
KaJIbHasf cToMKa 2 ABIAETCA ONMOpOM i TEJa CNOPTCMEHA, a
no BEPTHUKaNbHOM cTOMKe 3 MOXeT mepeMemaTbca pama 4.
TeprneHAUKYJIAPHO IUIOCKOCTH paMbi 4 3akpemuieH pHKCHpYIO-
muil BUHT 5, HA OJHOM U3 CBOOOAHHIX KOHIOB KOTOPOrO ycTa-
HOBJIEHA MOAYHIKA 6 I NPHXXATHA ee K TEJy MalueHTa, a
Ha apyrom — pykosaTtka 7. Ilepeasuxenue paMnl 4 no BepTH-
KanbHOM cTOMKe 3 OCYIMIECTBAAETCS MOCPEACTBOM TpPOco6sou-
HOit cucteMbl 8. TIlosmumell «A» 0603HaYeHO HampaBJieHHE
CHUIBL,

YcTaHoBHB noAymKY 6 Ha HEOOXOZHUMOM BBHICOTE OT OCHO-
BauMss I B 3aBHCHMOCTH OT pOCTa, CIOPTCMEH CTaHOBUTCA
Ha OcHOBaHMe ] W NpHMXMMaeT HOAYMIKY 6 K CBOEMYy Texy,
nocjie 4ero HAaYMHAET BHIIOJHATHL AbIXaTeJbHBIE ABHIKEHHA.

YcrpoiictBo aas  peaCwimTanvM IUIEYEBBIX  CYCTaBOB,
Ipegna3nayeHo M1  BOCCTAHOBJEGHHS PaboTOoCcmOCO6HOCTH
CHIOPTCMEHAa MOCPEACTBOM DACTATHBAHHA CBA30K W MBI
[144].

YerpoiictBo (puc. 249) cOCTOMT M3 BEpTHKaJbHHX onop I,

Puc. 248
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Puc. 249

wiomanaxky 2 anA pa3sMeljeHns CIOPTCMEHa, peryJMpyeMoro
yoopa 3 ¢ IpM)XHMMHBIM 3J€MEHTOM 4 H OJHOIUIEYUMX pbIYa-
ros 5, 6 ¢ asmeMeHTaMu 7 A 3aKpeIUIeHHA PYK CIOOPTCMEHaA.

OTperympoBaB MECTOPACIONOXEHHE MPUKUMHOrO dJje-
MeHTa 4 M D3JIeMEHTOB 7/, CHOPTCMEH JIOXKHTCA Ha OCHOBa-
HUE 2, IPHXUMHON 37IeMEHT 4 MHOJABOAHT K JXMBOTY, & PYKH
3akpelifeT Ha puiyarax J, 6, mocse 4ero HaYMHaeT IOMHH-
MaThb PYKH, OCTAaHAB/IMBAas MX MOA Pa3HHIMH YIVIAMM K OCHO-
BaHUIO 2.

B pesyavrate pedicteuAa cuia A M B ocymecrsasercs
TpPeHMpPOBKa BepXHEH YacTH Tesa CIOPTCMEHa.

YcrpoiicTBo I IMMHACTHYECKMX YMpajykKHEHMH M Macca-
Ka. C noMompio YyCTPOHCTBA MOJKHO BBINOJIHATH 'MMHACTHYE-
CKHe YIpaXXHeHUA ¢ OJHOBPEMEHHBIM MaccaxeM Mbrmn [203].

VYcerpoiictBo (puc. 250) mpeacraBnser coboil BepTHKaNb-
HYI0 CTOMKY [/ M COEOUHEHHYIO C HeH C BO3MOXHOCTBIO H3-
MeHeHMs YyIVIa HaKJIOHa paMmy 2, Ha OJHOM M3 CBOOOJHEIX KOH-
OB KOTOPOH YCTaHOBJIEH (HUKCATOp MOJOXEHHA 3, a Ha Jpy-
rom — pouky 4. Ha pame 2 3akperureHb mopyuHu 5 4 pesu-
HOBBIE POJIMKH 6.

YcraHoBMB HEOOXOAMMEDA Yrosl HaKJOHA paMbl 2 K BEPTH-
KaJbHO#M cTOiKe I, CIOPTCMEH BHIIOJHSET Ha pojmkKkax 6 pas-
JIMYHBIE yNpa)KHEHHs], IPH 3TOM OAHOBPEMEHHO C HarpyXeHW-
€M MBI OCYIIECTRIACTCA CaMOMAaccaXX ero ONOPHBIX KOHeY-
Hocteit. Takoe paBONHOE Ha3HAaUeHWE YCTPONCTBA MO3BOJACT
YBEJNUMTD JJIMTENHHOCTDL BBLITOJTHEHUS YIPa’KHEHWs, [MOCKOJb~
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"Tﬂ“ Puc. 250 Ky MaccaXX MBI CHOO-
3 cOBCTBYET NMPHUTOKY KpoO-
BH M BHIBOAY IpPOAYKTOB
OKHCJ/IMTEIBHOIO  pacra-
Ja, KOHLEHTpalHus KOTO-
PHIX YBEJHMYMBAETCA IpH
YTOMJIEHHH.

'V CTpOHCTBO BJIA NOXBOMA~
HOIo FHIpoOMaccaxa.
HUcnoab3zosaHue AaHHOTO
YCTPOWCTBa  IO3BOJISIET
OCYLIECTBIAATb OAHOBpEMEHHBIH THApOMAaccax pa3JuyHBIX
YYaCTKOB Tesla, COBMeW[afA €ro ¢ JeueGHOM (PU3KYyJIbTYPOH,
IJIA BOCCTAHOBJICHUS [ABUraTE/JIbHONH AKTUBHOCTH HEPBHO-MBI-
LIEYHOro ammapaTa crnopTcMeHos [95].

VerpoitictBo (puc. 251) coctout m3 Gacceitna I ¢ Bomoi
¥ TMOABMJKHOM TeNeXKH 2, mepeMellaloleics Ha koaecax 3
MO HanpapaAOIMM paMbl 4. OCHOBaHHE TEJIEKKH HMEET Ipo-
JOJbHBIE Ma3bl J M KONMpPH 6, KOTOphle B3aMMOJEHCTBYIOT
¢ perynaTopaMu 7/ AaBICHHA U pacxopa BOJBIL.

JdnsA npoBedeHHA FUAPOMAccaXka CIOPTCMEH ONHMpaeTcs: Ha
NeXak 8, ynupaeT HOTM B NOACTABKY 9 M BHIIPAMIAET HX.
IIpn >TOM TeseXKKa OTKATHIBAETCA MO HAIMPABJISAIOLIAM BJICBO
H 3aHUMaeT WNCXOAHOE MoJIoXKeHne. Boma uepes croiikm 10
u Il nocrynaer Kk comnam I2 u I3, oTKyaa moa Hamopom
NoAaeTcsi Ha MacCaXXMpyeMblil y4acTOK.

TIpu cruGanHuM HOT TeNneXKa IOA AEHCTBHEM IPYXUHBI [4
HauydHAeT HBMUTAThCA BOpapo. IIpocdmwib kOMmMpOB oOTpaXaer
3aKOH HM3MEHEHHS [JAaBJICHHS M pacxofa BOAbI, BBHIXOAAIIEH
H3 peryaaropoB K comnaM. IIpu pasruGaHuM HOI TeseXKa
HayMHAeT [BUTaThCsl BJIEBO, M NMpOLECC MOBTOPSETCH B oOpaT-
HOM IOpAJKE.

YcrpokcTBo Ans camMoMaccaxa, IlpennasHaueHO ansl Me-
XaHuyeckoro Maccaxa [99].

Yerpoiictso (puc. 252) wMmeer pabGoumit opran I, cocros-
M U3 DJACTHYHHIX 3y6UaThiX MOBOPOTHLIX POJMKOB 2 M Mac-
cupywowei wromwaaky 3. TIpHBOAOM MJIOLIAAKM ABJIsSETCS Oea-
PEAYKTODHBIA JIMHEHHBH 2/IEKTPOMarHUTHHM IBHraTesb, MOM-
BYOKHBIM CEpAEYHMK KOTOPOTO OZHMM KOHLIOM KWHEMaTHYeCKH
CBSI3aH C 3JaCTHYHbIMH 3yOYaTHIMM pPOJIMKAMM, a APYTHM —
¢ Maccupylomeit naomaakoi. HIapHHpHO CONpPsi)XE€HHBIE pBI-
4aru W TArM MO3BOJNAIOT IJIABHO M3MEHATb ABUXEHUs pabo-
4ero opraHa, a SJ€KTPOHHBIA OJIOK JaeT BO3MOXKHOCTb pery-
JUPOBaTh YacTOTy ¥ CHJIY BO3HEHCTBUSA HAa MacCHPYEMBbIH
YY4acTOK Teja.
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Puc. 251 Puc. 252

Maccupyiomas miomagka MOXKeT HaKJIOHATBHCS IO, YIJIOM
K CBOell OocH M ofecneuMBaThb He TOJBKO BUOpaLMOHHBIE BO3-
OEHCTBUA, HO U TIOIJIa)KMBaHMe M pacTupaHue. YepemosaHue
NpUMEHEHNs IUIOIAJKH M POJIMKOB OCYILECTBIASAETCA MYyTEM
moeopoTta pabouero oprana na 180°,

IIpeuMymecTBa JAHHOTO YCTPOHCTBA — B BO3MOXHOCTH
JIOKaJIbHOTO BO3/ICHCTBUA HAa MBIIHIBL.

MaccaxHblif ammapatr ¢ JUCTAHIHOHHBbIM YNPaBJICHMEM.
Ilpeana3HaueH pAjs caMoMaccaxka, HampuMmep cmouHbl [268].

YcrpoiictBo (pHuc. 253) npeactaBaser cobol aBMXXyHMiicA
anmnapar, KOTOPHIH COCTOMT M3 Kopmnyca I, mpueMuuka 2, aH-
TeHHB! 3, CepBOMEXaHM3MOB 4, mpHBOJAa 5 M pYJIEBOro Me-
xaHu3Ma 6. Ha BpamaTenpHbIX OCAX pPYJIEBOTO MeXaHH3Ma
3aKpeIUIEHBl JBHTaTeNbHble 3NEMEHTHl 7/ M ITOBOPOTHBIE KO-
Jeca 8, BHIIOIHAWME MaccaxHyo dyskuuo. Ins obecrne-
YeHHs IPHEMOB pAacCTHpPaHHA K Kopnycy I/ niapHMpHO IpH-
COEeIMHEHO YCTPOHCTBO 9.

CxopOoCTb M HallpaBJeHHE ABHXXEHHS TPAHCIIOPTHOrO Cpef-
CTBa TeJeMETPHUYECKH peryJupyloTca Onokom ympaBnenus 10.
Curnansl, ¢popMupyemble B 6si0Ke, npeo6pa3yloTcsi B paauo-
yacTOThl M nepepalorca aHTeHHo# 11 B adpup. IlepemaHHble
CHTHaJIbl YJIaBIMBAIOTCA aHTeHHOM 3 M Npeolpa3yloTcs mpHeM-
HMKOM 2 B CHMI'HAaJbBl KOMaHJ, KOTOPbI€ IIPMBOJSAT B JeHCTBUE
py/IeBO MeXaHH3M, OGecleuMBaIOIMi IepeJBHKEHHE YCT-
poicTBa.

Bec apuXymlerocs amnmapaTa MOXeT YBEJHYMBATBCH 3a
CUeT PpacCHoJIOXKEHHs CBHHIOOBBIX IUIACTMH Ha Kkopmyce 1.
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Pue. 253

Baaromaps 3ToMy yaydmiaeTcs pa3MHHAHHE MBIIII M ITOBBINIA-
erca 3¢ PeKTHBHOCTb MaccaiKa.

YcTpoicTBO 1N Macca’ka MbImn KoHeyHocTeH. Ilpenma-
3HAYEeHO A1 MPOBEJEHUSI MAcCaXa HATSAHYTHIX MBI KOHEY-
HOCTeN ¢ 3amaHHOM cwnoi [35].

Mexanndeckass gacTh ycTpoictBa (puc. 254) cocTour u3
ocHoBaHMA ] M MMAapHUPHO COEAMHEHHOW ¢ HHMM maardop-
MO# 2, cogepxameil npucrocobnenve 3 paA QpUKCaMH CTON
crioprcMena. TensopaTyuk 4 BMOHTHpPOBaH B ILIaTdOpMY, KO-
TOpasi JKECTKO CBsi3aHa Y3JIOM 5 C MEXaHM3MOM KauaHHA 0,
BpallaeMbIM 3JEKTPOJBHraTeaeM 7.

dnexTpuuecKkas 4acTb mpeacTapiaseT coboit xopnyc, B KO-
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TOPOM PaclOJIOXEHH OCHOBHBIE 3JIEMEHTHI CXEMBL: JAMCKPHMHM-
HaTOp YpOBHA, YCWIHMTEJb, MNOTEHIHOMETD, HHAMKATOPHBIN
npuGop, reHepaTop INEKTPHUYECKHX HMITYJIBCOB.

Ilepen mMaccaxkeM Ha rOJIEHH HOT B OOGJACTH MBILL, pas-
rubanimux cTony, kpenAT snextpoan 8. Ilmardopmy crasar
B Haubosee yao6GHOE IOJIOKEHHE, HaXMMAalOT Ha Hee H IO
HMHAMKAaTOPHOMY YCTPOMCTBY H3MepSIIOT MaKCHMajbHOE YCH-
JMe, pa3sBHMBaeMoOe cTonaMH. 3aTeM JaBjieHWe CTON Ha IUIaT-
¢dopmy ymenpmarpr go yposua 0,6—0,8 or u3MepeHHOro
MaKCHMaJIbHOTO 3HAa4Ye€HHA M uepe3 TeHepaTop K 3JeKTPOAaM
NMOAAIOT CTHMYJ/HMPYIOIIHE HMMIIYJbCH € aMIUMTYAOHM Ha 5—
109 uuxe nopora 607eBHX ONIyLIEHHH.

Maccax npoM3BOAAT NPH BKJIIOYEHHOM 3JIEKTPOABUraTEJeE,
KOTOpHIi yepe3 Mexaum3M 6 Kauaer matdopMmMy Ha omnpe-
geneHuH# yron (20—50°) ¢ uvacroroit 10—20 pa3 B MuHyTYy.
EcaM cnopTCMEH CHMJ)KAaeT HAaXXuMM cTon Ha miatdopmy, TO
aMIUTMTYZa CTHMYJIMPYIOIMX HMMIY/JAbCOB emie Gosbule MOBbI-
MaeTcA ¥ CWIBHO CTHMMYJMpPYET pasrubaroigue CTOmy MBIMILIH,
TIPHHYAMTENIBHO 3acTaBiAAd MBIMIEYHYIO CHCTEMY pa3BHBaTb
Culy, 3apaHee OIpefeleHHYI0 AUCKPUMMHATODOM YPOBHA.
B ciyyae npeBbIIIEHMS YCTAaHOBJIEHHOM CWIH pa3jpaxeHHe
MBILI He OPOM3BOJAUTCH.

TpeHUPOBOYHOE MACCAKHOE YCTPOMCTBO. MOXKHO HCNOJIB-
30BaTh B BOCCTAaHOBHTEJBHOM II€PHOJE TPEHMPOBOK Yy CIIOPT-
CMEHOB, [IEPEHECIIMX TPaBMBI CMHE [242].

VYcerpoiticteo (puc. 255) npepcraBnser coGoit Bemoapro-
METp, COCTOAINUN M3 PeryJdpyeMoro mo BBICOTEe cHAeHbA I,

!
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Puc. 255

nejanbHOrO0 MeXaHusma 2, py-
KOSATOK yNpaBjieHdss 3 ¥ ycTa-
HOBJIEHHOO Ha KPOHIITEHHe
4 wMaccaxuoro mnpucnocobie-

Hus 5. IlogBHXHBIE DIEMEHTHI
OpUCOcob/IeHHs KHHEMaTHIe-
CKHM CBA3aHBl C PETYJHPYEMBIM
HmefanbHBIM  MeXaHu3MoM 2.
flpn Bpawenuu mnepanesi 6
OFHOBPEMEHHO C CO3JaHMEM
HArpy3kd Ha MBIIIBI OCYyIIe-
CTBJASIETCA M MAaccax OTaeNb-
HBIX 4YacTe#l Tesa CIopTCMEHa.

Ycrpo#icTBO co3paeT Ha-
rpy3Ky Ha CepAeYHO-COCYAn-
CTYIO M [bIXAaTEJbHYIO CHCTEMBI
opraEMsMa H OAHOBPEMEHHO
obecneunBaer mWagAUME pe-
JKKM pabGoTH A/ MBbIML CIH-
HBI.

MaccaxHoe ycTpoucTBo. IlpenHa3HayeHO A/1i BOCCTaHOB-
JNeHMsi paboTOCOCOOHOCTH MBI DPa3/JMYHBIX 4YacTei Tena

cnoprcMena [154].

YcrpoitctBo (puc. 256) mpeacrapisier coboit ycTaHOBIEH-
HYl0O Ha CMEHHOH BuibuaToM pykostke I rubkymo oce 2 ¢
pa3MemeHHBIMM Ha Hell uyepe3 OOUH INPOMEXYTOYHLIMHM 3Jie-
MEHTaMHM 3 M JKECTKO 3aKpelUIEHHbBIMH MacCHPYIOIHMMH

aJIeMeHTaMHu 4.

IIpoMexyrounble 3 M Maccupyoowme 4 3JEMEHTH MOTYT

Puc. 256
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ObITb BBIIOJHEHbl U3 J11060-
ro matepuasia U UMeThb, Ha-
nmpuMep, ¢opMy JJLIHICA.
IIpome xyTOUHBIE 3JIEMEHTHI
pa3MemialoTcs Ha oOcH 2
CBOOOAHO. Bo3sgaeiicTBue
MacCHpYIOIIMX  3JEMEHTOB
CHHUMET MBILIEYHOE YTOM-
JIEHHEe M CrocobCTBYeT YCKo-
PEHHOMY  BOCCTaHOBJIEHHUIO
CIIOPTCMEHOB mocsie 60Jb-
LINX TPEHHPOBOYHBIX Harpy-
30K.

YcrpoiictBo A macca-
Xa ¢ nojadedl KHUOKOCTH.
IIpeanasHaueHo ansA conps- Puc. 157
JKEHHOTO IpOBENEeHUA Mac-
caxxa M mojauy MMTaTeJbHONU XXUAKOCTU Ha KOXHBIN ITOKpPOB NpPH
BBIMOJTHEHMHM NPOLIELy P BOCCTaHOBMTEIBHOrO xapakrepa [141],

YcrpoiictBo (puc. 257) npeactasnsier coboil PYKOATKY ¢
oTaeasieMbiMM dacTamH I, 2 u mapy BpamlalomMxcd mapu-
KOB 3, 4, DpacloOJIOKEHHHX B pas3sIBOEHHOM 3JIEMEHTE J.
Kaxjgoe oOTBeTBIeHHE 3JEMEHTa J HMeeT yraybieHue pis
IIapuKa, KOTOPHH yaepxuBaercs KoubuoM 6. Illapuxku 3, 4
H3TOTORJIEHbl M3 MOJMIPONMJIEHA ¥ CBOOOJHO BpaUAIOTCH B
yray6neHu X,

B HuXHe#l yacTd I PYKOATKH YCTaHOBRNEH Oa/sIoHUMK 7 C
JKHJAKOCTbIO. BaJUIOHUMK MMeeT HO3UpYIOLIMHA KJamaH, COCTOs-
LIMA M3 MOABMXXHOTO CTEPXHA 8 U COEOAUHEHHOIO C HHUM HC-
MOJIHUTEJIBHOI'O MeXaHu3Mma 9.

HcnonnurenpHplil MexaHu3M 9 umeer Beictyn 0, mpo-
XOAALIMA yYepe3 OTBEPCTHE B PYKOATKE M 3aKAHUMBAIOWMICH
LUJINHAPDUYECKUM KoamaykoMm I1. Oteepcrue cooburaercs ¢
mapoil KaHajJOB, B KOTOPbIX 3aKpeIUieHbl IJIaCTMacCOBblE
Tpy6ku 12, I3, 3akaHuMBalONMecs MOJLIMM BHIEMKaMHM B 3a]-
HUX CTEHKaxX yruybsenuil pns npuema mapuxkos 3, 4.

MNpu paGore Koimauox Il BO3AEHCTBYET HAa MCIOTHHUTEIb-
HbI# MeXaHu3M 9, M [AO3MPOBAHHOE KOJUYECTBO >XUAKOCTH
HOJ, JaBleHMEM mopaercs U3 OanioHuYMKa K BeleMkaM. Yepes
IIAapUKHN KHAKOCTb NMEPEHOCUTCS Ha KOXY.

Mexaunyeckuii Maccaxep., Ilpeanasnadyen ansi Maccupo-
BaHMA pasJMJYHbIX 4acTeil tena [146].

Maccaxunoe ycrpoiictBo (puc. 258) mnpeacrasnser coboit
umueEAp I, Ha CBOGOAHBIX KOHL@X KOTOPOTO MMEIOTCH YTOJ-
wenns 2. Ha Gokopoit moBepxHocTH uwauHapa I umeercs
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Puc. 258

MHOXECTBO Chupaneobpasubix 6oposn 3 u yryGnenuit 4. Iu-
muagp I Moxer ObTh HM3rOoTOBNEH M3 JOOOrO Marepuana,
HanpuMep Aepesa, MeTa/Ula, IUIACTHKAa WIM KEPaMMKH, M He
nonxeH gedopMupoBatbhca. Juamerp ero coctamiasier 3 cw,
H B COOTBETCTBMH C 3TUM NOAOHMpaloTcs pasmepw Goposp 3
n yrnybnenuit 4.

Ilnwmunap I mepekaThBalOT MO COOTBETCTBYIOIMM 4YacTAM
TeJa CIOOPTCMEHa IOf ONpeAeNeHHHM yriaoM. Hau6ojasmmit
3¢ dekT nposABiaseTcs NPH COYETAHMM BO3JEHCTBHH YCTpOM-
cTBa ¢ OOBIYHHIMM IPMEMAMH Maccaxa.

CpobonHo aBuMKymmiicss penakcarop Mbimi. Ilozsosser
TPEHMPOBATh Pa3/MYHbLIE YacTH Te€Ja M BHINOJIHATL (YHKIMH
YKpeIUIeHHs M paccnabaenns muimy [139].

VerpoiictBo (puc. 259) poJMKOBOro TMma Mmeer pyuxku I,
pacnoyioXKeHHbIE Ha MPOTHBOMOJOXHBIX TOPUAX CTepXHA 2 C
HapyXHO! CTOPOHH AMCKOB 3, 06pa3yiomMx NOJMINIHUK.
Maccaxune rosoku 4 B ¢opMe mApHKOB NOCaXEHH Ha
napajuieNbHble DJaCTHYHEE INTHIPH 5 ¥ CBOGOAHO BpaINAIOTCH
O OTHOILEHMIO ADYT K ApYTy.

IManen pykd, cRuMawomei pyuky I, MOXeT yAepXKUBaTh
aMck 3 M MaccaXKHble TOJIOBKM 4 OT BpPAINEHUS BOKPYI OCH
crepXkHA 2. B ApyroM BapHMaHTe COrJIacOBaHME CBOGOXHOro
BpamIaTEJLHOTO JBUJKEHHMA [MCKOB M MAaCCaXHBIX OJIOBOK

Puc. 259
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YCHWIMBAaeT MaccaxHoOe AeicTBUe, yMeHbmiaeT Tpebyemoe ycu-
Jme, ysenuuuBaer obsactb Maccaxa. CpoGopHble BHMKEHMS
POJMKOB BO3JEHCTBYIOT KaK MAIKO IMYJbCHPYIOIIME BOJHH Ha
GonbmmMe MHIIUNN B OCOGEHHO yCTasHe HOTHM, Y/Ay4DIas
LMPKYJALMIO KPOBOOOpaIICHHA,

YcrpoiictBo ans KoneGarenbHoil BuOpauym mbimiu. Ilos-
BOJIAET YCKOPHTBH BOCCTAHOBJICHHE CIIOPTCMEHOB M MOXET
OHITP MCIOAB30BAHO TPH MACCaXe PA3JMYHBLIX TIPYNN MBI
[931].

B xopmyce I ycrpoiictBa (puc. 260) ycraHOBieH mpeob6-
pasoBaresb 2 3JEKTPHYECKMX KoJeOaHHMil B MeXaHMUECKHe.

 SAVALYALV N4
SRR

NN

Puc. 260

Ha pa6oueil NMOBEPXHOCTH NpPeobpPa30BATENA DPACIONOKEHH
KOHLICHTPHYECKHE KAHAaBKH 3, 3aIlOJTHCHHBIE MIapHKaMH 4, Ko-
TOpHle TIOAKATH K TOBEPXHOCTH Ipeobpa3oBaTensA JAacTHY-
Hoil mem6panoit 5.

Ilpu BKJIIOUEHUH YJIBTPAa3BYKOBOrO INpeoGpa3oBaTens IMo-
BEPXHOCTh B KaHaBKax Kosebsercsa. Illapuxn BHOPHPYIOT H
BpamalOTCA, BO3AECHCTBYS HAa BHYTPEHHIOIO MOBEPXHOCTh 3Jac-
THYHOH MeMOpaHBI.

MaccaxHoe YCTpPOMCTBO € YAapHO-BUOPAHOHHBIM BO3ACH-
cTtBUeM. Cnoco6CTByeT YCTPAaHEHHMIO BOCNAJCHHA pPBIXJION
KJIETYaTKH TKaHEH MOCPEACTBOM NMPHMEHEHHA BHICTYKHBAIOMX
MPHEMOB C TMOCJCAYIOUWIMM IIONEePEeYHBIM HaJaBINBAHHUEM
[278].

YcrpoiictBo (puc. 261) cocroutr u3 omopm I B dopme
IYCTOTEJON KacceTbl, M3rOTOBJIEHHON M3 ILIACTMACChl, B KO-
TOPOit MOBOPOTHO 3aKPEILVIEH POTOP 2 M 3JEKTPOABHrareab 3.
Porop mpencTaBiaser coboit Ban 4, HeCymMi Ha CBOMX TOp-
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[aX YeThipe pajHaJbHO DPAacCIIOJIOKEHHBIX KpoHUITeHHa J—8&8 ¢
paymkaMu 9—12. B HuXKHeH yacTH onopbl I MeXay NPYTKaMHA
13, 14 pactsarmBaeTrcs 3iacTHuHbIil snemeHT I5. K anekrpo-
aBUraTesio 3 NpHKpeIUieHa JIONacTh BO3AYIIHOro BuHTa 16,
KOTOpasi YCTPOEHa TakUM o6pa3oM, uToObl BCAacBIBATL BO3AYX
BHYTpb YCTpPOWCTBa uepe3 BXOAHOE OTBEpCTHE B KOpIyce
IUIS OXJIaXXICHHS JABHrarteas. B ycTpoHcTBe mnpefycMOTpPEHO
pa3MelIeHNe DPEeryJMpyeMoro HarpeBaTeJIbHOrO H3JIEMEHTa.

IMpu XeNaHMM MaccaXX MOXHO OObEeIUHMTHh C TEMJIOBHIM
Bo3aeucTBUeM. [ 3TOro Bo3AyX B YCTpPOWCTBE HarpeBaeTcs
IO ONpefesIeHHON TeMNepaTyps M MOCPEACTBOM BuUHTa I6 mo-
JaeTcs K MacCHpyeMo# 4acTH Teja.

MaccaXxHoe ycTpoiicTBO. CrnocoBCTBYET MOBBLIEHHIO 3-
(PEKTHBHOCTH MaccaXxa NyTeM Bo30YXaeHHs OGHOJOrMUYECKH
akTHBHBIX Touek [108].

Mpucnocobaenue (puc. 262) COCTOHT M3 3GOHMUTOBEIX PO-
JUKOB I, YKpemeHHBIX 3BEHbAMHM 2 Ha HaNpaBJAOIMX 3 H3
3JIEKTpONpPOBOAAIIEro Marepuana. C o6GOMX KOHIOB Hampas-
JIAIOIMX MMEIOTCA PYYKH 4, a B cepeauHe — H3OJALHNOHHASA
BCTaBKa J AJIA LIYHTHPYIOLEH LENH.

IMpyu KUcIONIB30BaHUM YCTPONCTBa CO3JaeTcs HAaIpaBJeHHOE
3JIEKTPOCTATHUYECKOE I0JIE, OXBATHBAKOIIEE CEPHIO Guosornue-
CKH aKTHBHBIX TOYEK, MMEIOIIMX OJHOHAINpaBJECHHOE AEHCTBHE
Ha OpPraHM3M YeJOBeKa. 3a CYeT MHHHMAJIBHOrO 3JIEKTpHue-
CKOTO CONPOTHBJIEHHS KOXHU B 06/acTH GHOMOrMYeCKH aKTHB-
HBIX TOYEK CO3JaeTcs 3aMKHYTas lenb KOHTYPHOro Toka (po-
JIMK — 3BEHO — HAaMpap/siolas pyYykKa Macca>XHoro YCTpoM-
CTBa — PYKa Y€JIOBEKa — GHONOrHMYeCKM AKTHBHBIE TOUYKH —
posiMK). B CBA3M C TAKUM MEXAHM3MOM [ACHCTBUS AAHHOE
YCTPOCTBO MPHUMEHSIETCSA TOJBKO /I CaMoMaccaxa.

YCcTpoitcTBO I CTHMYJAAUMH Mbimm,. Ilpeanasnaueno aas
3JIEKTPOCTUMYJIALMOHHBIX NMPOUEAYP OTACJbHBIX IPYNN MBI,
HECYIIMX OCHOBHYIO HAarpy3Ky B COPEBHOBATEJbHBIX [IBHXKE-
Huax [99].

VYcrpoiictBo (puc. 263) cocTouT M3 paMKu I M mapH
3NEKTPONPOBOASIINX BaJIUKOB 2, 3, pa3HECEHHBIX OJMH OTHO-
CHMTEJIbHO APYroro Ha mnapa/UieJbHBIX ocsiX 4, J ¢ BO3MOX-
HOCTBIO mepeMellieHHss Mo HUM. Ha mnoBEepXHOCTSAX BaJUKOB
PaBHOMEDHO PpacloOIOKEHB KOHYcOoOOpa3Hble MIMNBI ¥ 3Jac-
THYHbIE TPOKJAAZKH IJIS YAEPXKAaHUA IEKTPOIPOBOAAIICH
xuakoctd. IlocpeacTBoM mNpOBOJOB 6 BaJMKH CBS3aHBI C
BJIEKTPOCTUMYIATOPOM 7 CHHYCOHMJAJbHBIX MUMITYJIbCOB.

INpyu “cmonb30BaHUU YCTPOHCTBAa BaJUKHM 2, 3 NpPHIKHMAIOT
K KOXE M IUIABHO YBEJINYMBAIOT HANPSIXKEHHE CTHMYJIHPYIO-
[ero TOKa, YCTAHABJIMBas €ro 3HayeHUe Ha YpoBHe, obecre-
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Puc. 262 Puc. 263

YUBAIOIIEM COKPDATHTEJbHYIO AeATEbHOCTh MBIIILLI IPH OTHO-
cuTenbHO Oe36osIe3HEHHOM BoazelcTBMM ToKa. Ilocse aTOro
BaJIMKM HaYMHAIOT IIepeKaThiBaTh IO MBIIINE OT AMCTAJIBHOrO
K MPOKCUMAJbHOMY KOHLY H HaoBOpoT €O CKOpPOCTBIO 2—
10 MMm/c. IIpn 3TOM TOK NPOXOZUT OT BajJHMKa K BAJHKY B
JMaroHanbHOM HalpaBjJeHMH, OGecreunBalomEeM pacIpocTpa-
HeHHe BO30YXXpalowedl BOJHBHI BAO/b MBILIEYHEIX BOJIOKOH.

YcTaHOBKa sl MaccaXa OTHeJbHbIX dacTeifl Tena. Obec-
meuupaer pacciabieHne CYCTAaBHHIX CBA30K M MBI MyTeM
BOJHOOOGPA3HOr0 WM K0J1€6aTEIbHOTO AaBJEHUSA HA OTHE/IbHEIE
gacTH Teja cmoprcMeHa [182].

YcranoBka (puc. 264,a) uMeeT BHA, 3aKPBITOrO AL(UKA C
IUVIOCKOH BEpXHell ITOBEPXHOCTHIO THIIA CTOJa, Ha KOTOPOM
IOOJIKEH JIeXXaTh CIIOPTCMEH BO BpeMs NpPOBEJEHUA MPOLEAYPHIL.
Ha moBepXHOCTH cTOJla MMeeTCA NPAMOYroJibHOEe oTBepcTHE I,
3aKphITOE YNpYyruM martepuanoM 2. s ympaBiaeHusA ycTpoii-
CTBOM NPEAYCMOTPEHAa KOHTpPOJIbHAA MaHe b J.

Bo BpeMsi fAeiicTBMA YCTAHOBKHM MAUUEHT OOBIYHO JIEKMT
Ha MArKOH NMOBEPXHOCTHM CTOJa; MPH DTOM 4YacTh Teja, KOTO-
pas [OOJKHa OHTb NOABEPrHYTa Maccaxy, HaxXOOUTCH Hap,
orBepctueM 1.

Ha puc. 264, 6,6 noka3aH BUA CBepXy U cOOKY BHYTpEH-
HEH YacTH 3aKpPHITOrO AIMKA, B KOTOPOM HMeEETCA peryJi-
pyeMas Mo BBICOTE paMa H mepeABuxHas Kaperka 4. B ka-
peTKe Ha ONMOPHHX phiyarax J, 6 NOCPeACTBOM MOJLIMIIHU-
KOB 7 3aKpeluleH Gapabau 8 ¢ ponukamu 9, 10, 11, uaxo-
OAIMMHMCS NOJ, IPSAMOYroJIbHEIM OTBepcTHeM 1.

IIpuBognoit MoTop 12, BK/IOYAIOIIUA MOHUXKAIOMIYIO KO-
poOKy mepenad I3 ¢ BHIXOAHBIM BajJOM, YCTaHABJIMBAETCH
npyd moMowM cpeacte BubGpauuu I4 Takum o06pa3oM, uTOOBI
HaXOJMThCA B NOJBECHOM COCTOSAHMH INOJ OIOPHOH ILIacTH-
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HOM I5. BhixopgHo# Ban kopobOkm mnepepau I3 coepuHsieTcs
¢ 3yGuaThIM KOJecoM Baja Gapabana 8.

Ponnkn 9—11 monepeMeHHO TO HAa’XMMAalOT Ha YHPYru
maTtepuan [2, TO OTNyCKalOT €ro, BbI3bIBag MHKpPOCOTpsiCeE-
HHE€ M HE3HAYUTEJbHBIH IOJAbEM MacCHpPyeMOH 4YacTH Tesa
namMeHra.

Insi Toro uTro6H H3MEHHTb CTENEHb AABJIEHHSA POJHKOB
Ha TesNo, BEPXHEE MoJOXeHue Gapabana 8 mpu moMomu Bpa-
OIATEJAbHLIX JIBUJXKEHHH peryJaupyeTcs OTHOCHTENbHO IPSMO-
yroaepnoro otsepcrus I. IleHTpasbHOe NOJIOXKEHHE pHIYAroB
5, 6 coorBercTByIOLIMM OOpa30oM KOHTPOIMPYETCS BHITATH-
BaIOLIMMCSL BHU3 ONODHBIM cTepxHem 16.

DnexTpuyeckas nebenka 17, ycraHOBIEHHas Ha KOHeY-
HOM 3JIeMEHTe KapeTku 4, cHaOxeHa TpocoM I8, coenuHeH-
HBIM ¢ npyXxuHoi 19, IIpoTHBOIIOIOXKHBIA KOHEI| NPy XUHb 19
KpPEmUTCA K KOHIYy onopHoro ctepxus I[6. Taxum o6pasom,
pONMKOBEI GapabaH 8 ¢ posMKaMH HauMHAaeT NepeMemaTbCH
B NpOJOJBPHOM HaNpaBJI€HHH BIOJb BCEH JUIMHBI IIPAMO-
yroJsHOro orsepctus 1.

Mexanusm GapabaHa ¢ pOJMKAMM BpAmaeTCA CO CKOPO-
cTpi0 6—7 06/MHH, B TO BpeMs KaK KapeTKa cCOBepmiaeT
MOJHBLA [MKJ OBHXXEHHA 32 MHHYTY.

Tpopo/UKUTENPHOCTh MPONEAYPHl KOHTPOJHpYeT TaiMmep,
YCTAHOBJICHHBI# Ha KOHTPOJBHOH mMmaHenu 3 ycTpoiicrTaa.
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YCTpOiCTBO A1 MEXaHUYECKOro Maccaxa cronnl. Obec-
TICYMBAET MHTEHCHBHOE BO3[AEHCTBHE MacCaXKa Ha MBIMIIE ITI0-
JOMBEHHON moBepXHocTH ctomn (M. A. Bapaxman u pp.).

VYcrpoiicteo (puc. 265) npepcramaser coboil poauKkoByIo
Kaperky I, cocTOANyI0 U3 NPAMOYIOAbHON PaMKH, B KOTOpOWM
Ha MapaJUICJIbHHX OCHX B IMaXMaTHOM NOPSAKE YCTaHOBJIEHH
cBo6oAHO Bpam@lommecs pudeHHE, ¢ OMHUM ONpeHeIeHHBIM
maroM posmkH 2 ¥ 3. OCH POJIMKOB CMEMIEHH OTHOCHTEIBHO
IPYr Apyra TaK, 4YTO oOpa3yeTcsi KPMBOJIMHEWHAA U IUIOCKAA
MOBEPXHOCTD, 0BeCIeYuBaIOmasn MOJHBIA KOHTAKT CTONH C Po-
JIMKaMH,

YcTpoHCTBO BHIIOJIHEHO B BHJE pacKJiajabiBalonierocs ¢yr-
JNApa, COCTOANIET0 M3 JABYX 4YacTel, COeAMHEHHBIX IMapHHPOM.
BHyTpn ¢dyTafipa HENOABUMIKHO YCTAaHOBJIEHA PE3MHOBasA IUIa-
cTHHa 4, uMelonias mnomepeuHnle pudeHMs, mar KOTOPHIX
COOTBETCTBYET mary pudaeHUs pONMKOB. PONMKOBasA KapeTka
¢BOoOOAHO ycTaHaBIMBaeTcA B QYT/Ap Ha IJIACTUHY 4 ILIOCKOH
CTOPOHOI.

4
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Puc. 265

ITanMeHT CTONOH, YCTAHOBJIEHHOW Ha NOBEPXHOCTb POJH-
KOBO# KapeTk#, coo0maeT eff BO3BPaTHO-MOCTYIATEILHOE JXBH-
xenue. PoMnKH, mepekaTbBasAch Mo pudeHOH NOBEPXHOCTH
yOpyro ILIaCTHHBI, CO3J3I0T AOCTaTOYHO OIYTHMYIO BuOpa-
muo. B TO Xe BpeMs KpHMBOJIMHEHHasi NMOBEPXHOCTb POJIMKO-
BOIl KapeTKn oOecrneyMBaeT MOJHBIA KOHTAKT ¢ Hedl mopmom-
BEHHOH MOBEPXHOCTH CTOMNBbI MAIMEHTA.

YcTpoitcTBO 3¢hPEeKTHBHO B CIOPTUBHON NAEATETLHOCTH IIPH
fonpmux no 06beMy U UHTEHCHMBHOCTH TPEHHPOBOYHEIX Ha-
rpy3Kax.

Maccaxxnas JOpOXKa aas rena. IIpefHa3sHauYeHO AJ1A Mac-
ca)ka pa3/IMyBBIX YacTell Tena cmoprcmeHa [186].

YcrposictBo (puc. 266,a) coctour U3 OCHOBaHMA [ n
ruOkux 3yOnoB 2, MOKPHITHIX OMOPHOM ILIACTHKOBOM NOBEPX-
HocTbio 3. Beicora 3yOmoB 2 cocrasnsier npumepHo 20 cM.
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Kaxgei 3y6en umeer guamerp 0,5 ¢M, a BEpXHSAA 4acTb 3y6-
na npeacramngeT coboit moycdepuuecKU KymoJs ¢ AuaMeT-
poOM, paBHBEIM MOJIOBHHE JHaMeTpa OCHOBaHMA. TBepaocTb
[JIACTHKOBOM IOBEPXHOCTH 3 MEHbILE TBEPAOCTH 3yGIOB, M
NO3TOMY OHa cnocobua mpumHMMaTh NpodHIb TOM YacTH Tena,
KOTOpOH OKa3blBaeTCA HamJICHHUE.

Ha puc. 266, 6,6 nokasaHo, KaK pa3MeliaeTcs Maccax-
Has J0poXkKa B OOyBM cmopTcMeHa W Ha Tpeabame. Ha
puc. 266,2,0,e nokasana pabora JOPOXKH IPH ee BO3AEIH-
CTBMM Ha mopowmBy Hord. Ha puc. 266, % u306paxeHo B3au-
MOJEHCTBHE MAacCCa’KHOM JOPOXXKH C TEJIOM CIIOPTCMEHa B Jie-
JKaueM TIOJIOXKEHHUH,

Hoxnas BaHHa. IIpegnasHaueHa AJIAi Maccaxa CTOI HOT
33 CYET KOMIUIEKCHOrO BO3ACHCTBMA DPEaKTHBHBIX BOASAHBIX
CTpyH, BUGpauuu M UHdpPaKpacHOro obayyeHHs C LeAbIO YiIyu-
menus kpoBoobpamenus mbrmy [2017.

VcerpoiictBo (puc. 267) cocTtour u3 ocHoBaHusa I, Ha KO-
TOpPOM CMOHTHPOBaHBI KOPIYC BaHHHBI 2 ¥ CbeMHasA KpblmKa 3.
B kpbllnike pacmosioXXeHbl HarpeBaTeJIbHbIE 3JIEMEHTHl M Kepa-
Muueckuil cioit 4, dopmupylomuil HHdpPaKpacHoe HIIyUEHHE.
BHyTpM OCHOBaHMsA CMOHTHDOBaHBl JBa BuOGpaTOopa 5, mepe-
Jamomue uepe3 IacTMHY 6 BUGpauMio HAa AHO KOpIyca BaH-
Hbl 2. B mepeaueit yacT Kopryca BaHHBI 2, HAIIPOTHUB IAJbILEB
CTOHBI, YCTAaHOBJEHO YCTPOMCTBO T€HEPAalMH pPEaKTHBHBIX
CTpY# BOABI.

YcrpoiicTBo BKmIouaeT B cebsa uunmuap 7, orcek 8 mas
CMecH BO3AyXa M ropsiueil BoAbl M MepeMeIalolMics normjaa-
BoK 9. B BepxHeit uacTm oTceka 8 pacmosioxeHo comio 10,
CIocoO0HOe MEHSATH CBOE IOJIOXKEHHWE MO BEPTHKAJU B 3aBHCH-
MOCTHM OT KOJIMYECTBA ropsueit Boanl B BaHHe 2. YCTpPOHCTBO
resepallud CTpy# BOAB BKIOUaeT B ceGs Takxe Tpy6ompo-
pox Il pnsA mopayu BO3AyXa M HAcOoChl 2, coeguHEHHbBIE C
pubparopamu 5. Bosaywnniit tpy6onposoa 1 npoxoaut uepes
KpBIIIKY 3 M COeAMHAETCA ¢ HMIXXHHMM OTBEPCTHEM LMIMHApA 7.
IIporpeTtslii MHpPaKpacCHBIMK JyYaMHM BO3JAyX CMeNIMBaeTcd C
ropsiued BogoM M B BHJE PEaKTHBHOH CTPYM HoJaeTcs U3 CON-
Ja 10 Ha KOXXHBIH TOKPOB.

IIpy BBIMOJIHEHMH NIPOLEAYPHI CTOMBI HOT' MCIBITHIBAIOT BH-
6paumio, co3gaBaeMyl0 KOMOMHALMEN MYJbCHPYIOLMX BOJH OT
BuGpatopos 5. T'opsyas Bopxa, Harperas MHQPPaKPACHbBIMH JIy-
yaMe, mIyGOKO MPOrpeBaeT TeJO CIOPTCMEHa M yJydiuaeT
npouecc o6MeHa BEmecTs.

Hanunume Ha AaHe BaHHbl 2 60JBIIOrO KOJHYECTBA BHICTY-
nos 13 mo3BossieT mMOABEpraThb CTUMYJIALMH OHOJIOTHYECKHM
AKTUBHBIE TOUYKHM HOAOLIBEHHON MOBEPXHOCTH CTOMNBL, YTO TaK-
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12 5 1286 1

xe cnocoberyer 3d@dEKTHBHOMY BOCCTAHOBJEHHIO Opra-
HM3Ma.

YcrpoiicTBo Ias peabMaMTauMK Mbluiy cronbl, IIpegnasua-
YEeHO [JIi BOCCTAHOBJICHMS MBIIMI INMaJBLEB M CBOJA CTONBI
IyTeM CTHMYJALMH YYyBCTBUTEJBbHBIX 30H NMOTOKOM BO3AyXa,
co3aBaeMbIM BeHTWIATOpOoM [197].

YcrpoiictBo (puc. 268) cocTOMT M3 Hpo3payHOM IUIacT-
MaccoBo# mnatdopmbl I, 3aKpeIUIeHHOH BHHTaMM 2 Ha OIO-
pe 3. ITo yrsiiam omopbl ¢ BHYTPeHHeH CTOPOHBI BMOHTHMPOBAHbI
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YeTHIpe HOXKU JJIA MPeOTBPAlleHUsA CKOJbXEHHs YCTPOMHCcTBa
BO BpPEMA HCIOJb30BAHHUA.

Paccnabnende CTON OCYI(ECTBASAETCH BO3AYHIHBIM IIOTO-
KOM, MPOXOASAIIMM dYepe3 CHCTeMy KaHajioB B Iuiatdopme
M HalpapieHHBIM BAOJb TaJblieB M CBOAA MNOJOWIBH o0bOeux
Hor. CriennanbHad KOHPUrypauus KaHAJIOB MO3BOJAET BO3AY-
Xy IOCTyNaTh K CaMblM YyBCTBHTENbHBIM 30HAM CTOIBI, YTO
Ype3BHYANHO CIOCOOCTBYET UX pPENAaKCALMM M OTHBIXY.

KaHasibl BHINOJIHEHB! B IUTIOCKOM IUIACTHHE 4, pa3sMemeHHOH
Mexay omopoit 3 m mnardopmoit I. Ilnactuna 4 obpasyer
JIEBYIO TPyNmy KaHaJoOB A/ JIEBOH CTONH M NPaBYIO IPYIIY
KaHaJIOB /i mpaBoit cronbl. O6e rpynnsl KaHANOB COEAMHEHH
Mexay coboil Tpy6GonmpoBogOM 5 M COAEPXAT OTXOLAI(HE B
GOKOBOM HaNpaBJIEHHH OTBEPCTHA 6 M 7, COOTBETCTBYIOIIME
BHYTPEHHEMY Kpalo CBOAA CTONKI M IMaJbLEB.

CHapyxu B BepxHe#l uactu miatdopmel | umeercs LECHT-
panbHOe OTBepcTHe 8, B KOTOPOM CMOHTHMPOBAaHa KpHLIbYar-
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Ka 9, coegMHeHHas C BaJoOM 3seKTpoasurarenss 10, ycraHos-
NeHHOro Ha KpoHuuteitHe IJ. KppuibuaTka M 2JIeKTpUYECKas
YacTh YCTPOMCTBA 3aKPHBITHI KOXYXOM I2. B CTeHKe KOXyXa
uMeeTcH psaj oTBepcTuit I3 AnsA BcacHBaHMA BO3AyXa.

Ipu BroueHuu apuratenss 0 Kpbib4aTKa 9 FOHUT BO3-
oyx u3 xoxyxa 12 B tpyGomposop 5. Yepes orBepctusa 6 u 7
BO3JIyX HAMpaBJI€HHBIMM IMMOTOKAMH BBIXOIUT HApyXy, OKa3bl-
Bas Ha YYBCTBHTEJIbHblE 30HBI NAJIbLEB M CBOAA CTOMBI CTUMY-
JMpylolilee OeicTBHE.

Tnasa §
TEXHUYECKHUE CPEOCTBA ANIA OLLEHKM M KOHTPOJNA
CNELMANBHOHU NOATOTOBNEHHOCTU CNTOPTCMEHOB

CoBpeMeHHasi CIIOPTHMBHAasi HayKa DacCMaTpMBacT TpPEHH-
POBKY Kak MpOLecC yrpasjieHus crnoptcMeHoM. OcHOBHas
CJIOKHOCTDb 3aKJIIOYAeTCA B TOM, UTO TPEHEP HE MOJXKET HeEIlo-
CpECTBEHHO YIPABAATb AMHAMHUKON CHOPTHUBHBIX PE3YJIbTaTOB
(HanpuMep, Cpa3y NOBBICUTb OBICTPOTY, CHJIY WM BbIHOC/H-
BOCTb CIIOPTCMEHa). ITO MOJHO CHENaThb TOJbKO OMNOCPEHo-
BAHHO, Yepe3 ONpeAesIEeHHYIO NMPOorpaMMy yIpaXHEeHWI.

Yrnpassienue yueGHO-TPEHHPOBOYHBIM MIPOLECCOM BKJIOYAET
B cebsa Tpu craguu: 1) cbop mmdopmauuu; 2) ee obpaboTka
M aHajM3; 3) NPUHATHE COOTBETCTBYIOUIUX pellleHUH (KOoppek-
UMsA TiaHuposanuA). COop mudopMauuu OGEIYHO OCYILIECTB-
NAETCA BO BpeMsi KOMIUIEKCHOrO KOHTDPOJS MO CJEAYIOIMM
ImapaMeTpaM: COpPEBHOBAaTEJbHAA AEATEJIBHOCTb, TPEHUPOBOU-
HBIA TIPOLIECC M COCTOSIHHE CIIOPTCMEHA.

CreuMaaucThl B HACTOALIEe BpEMsA BHIAEAAIOT TPH THIIA CO-
CTOSHUH CIOPTCMEHA: BTAINHOEe, TeKyllee M OIepaTHBHOE.

JTanHOe COCTOSIHHE COXPaHAETCHA OTHOCUTEJBHO [OJITO
(Hepenu, Mecsausl). [10oaTOMYy OHO Ha3bIBaeTCs NOArOTOBJICH-
HOCTBIO CIIODTCMEHa, a COCTOfAHHWE Hamwilyuiied MOAroTOB-
JIEHHOCTH — CIIOPTHBHOM (OpMO.

Tekyniee COCTOSIHME H3MEHAETCS IO BJIMSHUEM OJHOrO
WJIM HECKOJIbKMX TPEHMDOBOUHHIX 3aHSTUH MJIM COpEBHOBA-
HUMA, 1 uXx 3ddekT (KaK IOJOXUTEJAbHBINA, TaK M OTpHLA-
TENbHBIA) MHOrZAAa HAOJIOAAeTCA HECKOAbKO AHed. Takue H3-
MEHEHHMsI B OPraHM3Me CIIOPTCMEHAa Ha3bIBalOT OTCTaBJIECHHBIM
TPEHUPOBOYHBIM 3 PeKToM.

OnepaTHBHOE COCTOSIHME onpeaessieTcs BJAWUSHUEM OTHO-
KPAaTHOT'O BHITOJIHEHMA (PU3UUECKHUX YIPaKHEHMH M OT/IMYaeT-
cA mnpexomsAwMM xapaktepoM. OHO H3MeHAeTcs B IpoLecce
TPEHHPOBOYHOrO 3aHATHA M JOJUKHO YUUTHIBATBCA IIPH OIpe-
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Je/IEHHH HHTEpPBAaOB OTAbIXa MEXAY IOBTOPDHBIMU MpOGEX-
KaMH, ITOAXONaMH U T. A.

Kaxxpoe M3 mepeuncieHHBIX COCTOSIHMH CIIOPTCMEHa Tpe-
6yeT CYLIECTBEHHO pAa3JMYHBIX KOHTPOJBHEIX CPEACTB, KOTO-
phle ONpEACNSIOT TPH OCHOBHBIE Pa3HOBHIHOCTH KOHTDOJIA:
STanHbIA, TEKYLUIUHA U ONEepaTHBHBIN.

IIpu opraHM3auLMHU 3TANHOrO KOHTPOJA CJeayeT PYKOBOA-
CTBOBaTbCA CJEAYIOLIMMH IIpaBUJIAMHU:

a) [JINTENBHOE BPEMs COXPAHATb CTAGMABHBIMM BHIBI HC-
NbITaHUH (TECTbl) M YCJOBHA MX NPOBEACHUA;

6) IJIaHMPOBATH HEOONBIIOE YMCJO BHAOB WCIIBITAHMIA,

B) IOCTENEHHO MOBHIILIATb HOPMATHBHbIE TpeGoBaHMA;

r) NPOBOAMTL MCIBITAHUA HA OOHUX M TeX XK€ ITamax
TPEHUPOBKH.

Pernctpanuio pe3ysbTaTOB COPEBHOBATEJBHBIX YIIpaXKHe-
HHH M TECTOB CJEAYyET NPOBOAHMTb B Hauajie U B KOHIIE OIIpe-
JAEJICHHOrO 3Talla TPEHUPOBOYHOI'O Ipolecca. AHaju3 pe3yb-
TaTOB KOHTPOJIA OCYLIECTBAAECTCA Ha OCHOBAHUU OLIEHKH IPH-
pOCTa JOCTHXXEHHH B COPEBHOBATEJbHBIX YIIPa)XXHEHHAX M Tec-
TaX, ¢ OJHOH CTOpOHBI, M 00bEMaMH TpPEHHUPOBOUHBIX Ha-
rpy30K 3a 2Tam, ¢ ApYrou.

TeKymiuif KOHTPOJIb Jyuyllie MPOBOAUTH WIH YTPOM IIOCJ]IE
CHa, WJIM Neped HayaJOM TPEeHMPOBOYHOro 3aHsatmA. OcHo-
BHOM ero 3ajaueil spnaserca c6op M ananus uuHpOpPMALMHM,
HEOOXOAUMON JUIA TEKYLlero IUIAaHUPOBAaHUA, ONpefeseHUue
BEJMUMH €XXEIHEBHBIX KoJeGaHMil B COCTOAHMHM CIOPTCMEHA.
Jas TOro BUAAa KOHTPOJA LENecoO06pa3HO UCIOIb30BATb TEC-
Thl, He TpeOyoLMe IPOMO3AKOrO CHAPSIKEHHSA U CJIOXKHBIX
H3MEPHUTENbHBIX NPOLEAYP.

ExenneBHas auHaMHMKa ITOKa3aTesel TEKYIIero KOHTPOJA
omnpeaensieTcs Ha OCHOBE CONOCTABJICHUSA pPe3y/JbTaTOB TECTOB
C XapaKTEepUCTHMKaMH BBIIOJIHAEMOH TPEHUMPDOBOYHOM Ha-
rPY3KH.

OnepaTHBHBII KOHTPOJb — 3TO 3IKCIIPECC-OLEHKA COCTOA-
HHA, B KOTOPOM HAaXOAHUTCA CIOPTCMEH IOCJE BBITOJHEHUS
YNpaXHEeHUA, CEPUU YIpaKHEHUH, TPEHUPOBOUHOrO 3aHATHA.
OnHoit U3 3ajay STOrO0 BHUAA KOHTPOJS MOXKET ObITb CpOYHas
OLIECHKA TEXHMKHM BBIIOJHEHHUA YIPa>KHEHUH M TAKTHYECKHX
JEHCTBUA CIIOpTCMEHa.

Cneunduka onepaTMBHOrO KOHTPOJA IPEABABIAET OUYEHDb
JKECTKHe TpeOGOBaHMA K TECTUPOBAHHUIO. DTO CBA3aHO C TEM,
YTO Cpa3y e IOCJe BBINOJHEHHMS YNpPaXHEeHWH B OpraHusme
HAaYMHAIOT MPOUCXOJMTh BOCCTAHOBHTEJbHbIE IIPOLIECCHl, H
Jaxe He0ObLIOE NPOMENJIEHHE B PETHCTpAllMM ToOKa3aTesaed
OIIEPaTUBHOTO COCTOSHUA MOJXET MPMBECTH K MX MCKa’XEeHHIO,
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CrnepnoBaTesIbHO, COBEPINEHCTBOBAHME TEXHOJOTMHM OIEpaTHB-
HOrO KOHTPOJA CBA3aHO C perucTpaumell mokasateneil He-
MOCPEICTBEHHO BO BpEMA BHINIOJIHEHNS YIIPa’KHEHWMIA.

OrnepaTHBHLIA KOHTPOJIb MO3BOJISIET ONPEAEJNUTh «(pU3HO-
JIOTHYECKYIO CTOMMOCTb» PAa3/MUYHHX YIpaXKHEHHH, YTO MMeeT
6onbmoe 3HaUYEHHE TIpH BHOGOpE MOCIEAOBATENBHOCTH MX BhI-
MOJIHEHNS B TPEHHPOBOUYHOM 3aHATHH,

IIpy BRINOJIHEHHH TPEHHUPOBOUHOHW Harpy3KH B OpraHHM3Me
CHOPTCMEHA IIPOMCXOAAT H3MEHEHHUs, KOTOphle MOryT HMMeEThb
KaK HeMeNJICHHBIH (CPOYHHIl), Tak M OTHAJICHHWHA (KyMyJ/s-
THBHEINA) 3¢ deKT.

CpOYHLIM TPEeHHPOBOYHBIM 3(xhEeKTOM Ha3LIBAIOTCA TaKHe
HM3MEHEHHA B OPraHH3Me, KOTOpHIE HACTYIIAaIOT BO BpEeMs BHLI-
nmoysiHeHNs (PU3MUECKMX YNpPa’kKHEHMH M cpa3y MOCJe HX 3a-
BepuieHdst. OH O6GBLIYHO XapaKkTepH3yeTCs CHHXeHHeM paboro-
CNOCOGHOCTH M CHOPTHBHHIX PpE3Y/bTAaTOB [0J] BIHAHHEM
YTOMJIEHHSI OT TPEHHPOBOYHOH HArpy3KH.

KyMyJIsITUBHBIM TPeHHPOBOUYHbLIM 3 ((hHEeKTOM NPHHATO CUH-
TaTh T€ HM3MEHEHHA B OpraHu3Me, KOTOpble MNPOHCXOASAT B
pe3yJ/ibTaTe CYMMHPOBAHHA CJIEJOB MHOTHX TPEHHMPOBOYHBIX
3aHATHi. JTOoT 3deKT NpPH YCJAOBHH MPAaBAABHO OPraHU30-
BaHHOTO TPEHHMPOBOYHOrO Mpollecca BHIPaXKaeTcs B IIOBHILIE-
HUH paboOTOCMOCOOHOCTH M CIOPTHBHBIX PE3yJIbTATOB.

B cBA3M ¢ GOMBIIMMH HHAMBHUAYAJbHHIMH Pa3/JHUUMAMH B
COCTOAHHHM CHOPTCMEHOB TPEHEP HE MOXeET OBTh yBepeHHEIM
B TOM, YTO IIPH OJHOM M TOM JKe€ BO3JCHCTBMH OH IIOJYUHT
OAMHAKOBYIO OTBETHYIO peakimio. IIpakTHka CropTHBHOH pa-
6OTH MMOKa3bIBAET, YTO OJHA M Ta JX€ TPEHHPOBOYHAA
Harpyska BHI3BHIBA€T pa3HHi TpeHUMpoBouHHH 3ddekt. Bee
DTO CBHAETENBCTBYET O BaXXHOCTH OOPAaTHHIX CBs3ei 1A OLEeH-
KH ¥ KOHTPOJISI 3a CHEIHaJIbHOH NOATOTOBJIEHHOCTBIO CIHOPT-
CMEHOB.

B neparormueckoM KOHTpOJe 3a COCTOSIHHEM CIIOPTCMEHa
MOXXHO BBIJIEJIUTh YETHIPE OCHOBHBIX THIIa OOpaTHRIX CBA3eil:

1. CBepenus, mojsydaeMnle OT CHOPTCMeHa (HacTpoeHHe,
CaMOYYBCTBHE, JKeJIaHWe TPEHHPOBATbCHA, 00JIEBble OIIYIICHMUS,
YCTaJOCTh U T. IL).

2. CBepeHUA O MOBEACHUM CIOPTCMeHa (IOPAAOK BHINOJ-
HEHHMA TPEHMPOBOYHBIX 3aflaHHi, MX OObEM, MHTEHCHBHOCTD,
OIleHKa TEeXHMYECKOrO M TAKTHYECKOrO0 MAacTEpPCTBa M T. IL).

3. DauHple 0 CpOYHOM TpeHMpoBo4YHOM 3¢ dexkTe (xapak-
TEP M BEJMYHUHB (PU3HOJOTHUECKHX, OMOXUMHUYECKHX M ApY-
rMX CABMIOB B OPraHM3Me CIOPTCMEHa, HACTYNUBIIMX MO,
BJMAHUEM (PU3HYECKOH Harpysku).

4. CBepeHus1 O KYMYJATHBHOM TPEHHPOBOYHOM 3cdekTe
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(N3MeHeHHsd B CIEUMaNbHOM MOATrOTOBJEHHOCTH CIIOpTCME-
HOB).

B cOBpeMEHHOM CIIOPTE TPEHMPOBOYHBIA MPOLIECC, IOCT-
POEHHBIH TOJIbKO C YYeTOM CaMOYYBCTBHS CHOPTCMEHA M HH-
TYMIMH TPEHEPa, HE MOXET OBITh JOCTATOYHO 3(PheKTUBHBIM.
Ins Toro YTOGH CIIOpPTHBHas TPEHMPOBKA CTana JeiCTBH-
TEJBHO YNpaBisAeMBIM MNOPOLECCOM, TpPEHEPY HEOOXOZUMO
MPUHMMATD DEmEHHUS 10 pe3yJbTaTaM OOBEKTHBHEIX H3IMe-
pennit. OueHka H KOHTPOAb HAYMHAIOTCA C M3IMEpeHHH,
HO He McyepnbpiBaioTca MMH. HyXHO BlajeTh METOJAMH KOHT-
ponsA ¥ BHIOMpATh B KaX[OOM KOHKPETHOM cjyyae HamGonee
uHOPMaTHBHBIE TTOKAa3aTE/NU.

B HacToslee BpeMs B rpolLecce HabIIOAeHMA 3a CIOpPT-
CMEHOM BCE Yalle MCIIOJb3yeTCHA M3MEpHTeNbHas anmnapaTtypa.
JAnsi nOBHIEHNA TOYHOCTH MHCTPYMEHTAJIBHBIX METOJOB KOHT-
POJISl IPHBJIEKAIOTCA BC€ HOBUHKHM MH)KE€HEPDHOM MBICJIHM: PagHoO-
TeJIeMETPHS, TENCBUIECHNE, BUAEOMarHNTOGOHH, Ja3ephl, pa-
LHON3Z0TONBI, YJIbTPA3BYK, 3SJIEKTPOHHO-BBIUUCJIUTENbHEIE Ma-
[IMHB! U T. 1,

TexHuYecKHe CpEACTBa ceiyac HMCIOJB3YIOTCA He TOJBKO
pna cbopa HHGOPMAIMH O COCTOSHMU CIIOPTCMEHA, HO U A
€€ aBTOMAaTHYeCKOHM O6paloTKM ¢ MNOMOMIBIO INEKTPOHHO-BbI-
YMCJMTEJbHBIX MamMH. Biaropapsa ucnosbszosanuo IBM mo-
Bbimaerca 3P@PEKTUBHOCTh y4eGHO-TPEHUPOBOYHOrO IpoLecca
M KayecTBO IPOBECHMA CIOPTHBHEIX COPEBHOBAaHMIA.

B yueGHO-TPEHHPOBOYHOM IIPOLECCE C LEJNBI0 OCYIIECTBIIE-
HHUA 00paTHOH CBA3M UCIOJB3YIOTCA KaK OMHOKOHTYDHHIE Tpe-
HaXxepH (IporpaMMHMpYIOIe OJMH NOKa3aTelb JesATEeJbHOC-
TH CHOPTCMEHa), TaKk M MHOrOKOHTYpHHE (IIporpaMMMpyIo-
IgMEe HECKOJIbKO IoKa3artesneil). JIis OLEHKM M KOHTpOJA
CHeMaIbHONM IMTOATOTOBJIEHHOCTH CHOPTCMEHOB HCIHOJIb3YIOTCA
H Te M Jpyrue TexHHYecKHe cpeactsa. OXHAKO AJjsl OCYIHEeCTB-
JIEHUsA KOMIUIEKCHOTO KOHTPOJASA NpPeANOYTHTENbHEE HCIIOJIB30-
BaThb MHOFOKOHTYPHbIE TpEHa)KepHble YCTPOHCTBA, TaK Kak
KOMIUIEKCHBINT KOHTPOJIb — 3TO BCECTOPOHHAA NpPOBEpPKa YpOB-
HA MOATOTOBJIEHHOCTH CIIOPTCMEHa C perMcrpauuei mokasa-
Tesell (PU3NUECKOro M IICMXHYECKOrOo COCTOSIHMA, YPOBHeEH
TEXHUYECKOrO M TaKTHYECKOro MacTepcTBa, 0COBeHHOCTEH CO-
PEBHOBATEJbHOH AEATEIBHOCTH.

IIporpaMMBI KOMILIEKCHOrO KOHTPOJIA B pa3jMYHHIX BHAAX
CIOPTa HEOAMHAKOBH. BHOOp KOHTpOJIMPYIOMHMX moKaszaresei
3aBUCHT OT UEJM OOC/Ie0BaHUS, OHA K€ ONpEAe/seT M KpH-
TepUH, C IOMOMBIO KOTOPHIX MPOBEPAETCA HAAECKHOCTb U
uH(POPMATHBHOCTb GaTaped TECTOB.

Co3panve nporpaMMbl KOMIUIEKCHOTO KOHTpPOJSL B CIOp-
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THBHOH AEeATEJIbHOCTH JOJKHO NpPEAYCMATPHBATh CIEAyIOLIHE
3Tambl

1. AHasM3 COpPEBHOBATEJIbHOM JAESTEJbHOCTH C BbIARBIE-
HueM (akTOpoB, onpeaensiomMx ee 3¢ heKTUBHOCTD.

2. IMopbop n 060CHOBAHHME TECTOB, MO3BOIAIOIMX OLEHHTD
OCHOBHBIE (haKTOPHL

3. PazpaboTKa METOAMKH TECTUPOBAHMA.

4. KOHTpOJIbHOE TECTHPOBaHHE.

5. MareMaTHKO-CTaTUCTHYECKHH aHAJM3 pe3yJbTaToOB TEC-
THPOBAHMSI C BHISIBJICHHEM HAJEXHBX M HHEMOPMaTUBHBIX
TECTOB.

6. Onpenencuue Garapenm TecTOB ¢ pa3paboTKoil HOpMa-
THBOB 10 KaXXJOMY H3 HHX.

Barapess TecTOB I KOMIUIEKCHOTO KOHTDOJISL 3a IOAro-
TOBJIEHHOCTBIO CHOPTCMEHOB HOJIXHA COCTOATh M3 HMH(OpMa-
THUBHBIX [MOKa3aTeJied COCTOSIHHS 340pPOBbs, TEJOCIOXEHNS,
YpPOBHE#l pa3BUTHUA JABUTATEJbHBIX M BOJIEBBIX Kad€cTB, TEX-
HMYECKOTO ¥ TAKTHUYeCKOoro macrepcrsa (rabu. 1).

KoMmiuiekcHasi oleHKa YpOBHS MOATOTOBJIEHHOCTH CIOPT-
CMEHOB Bbiciuell KBajMGUKAUMH Noayyaer 6oJblree 3HAUYEHHE
B pe3yjbTaTe HayYHO-TEXHHYECKOH DPEBOJIOLMH B CIIOpTE, B
YaCTHOCTH YCJOXXHEHHS COBPEMEHHOH CHCTEMBI [10ArOTOBKH
CIIOPTCMEHOB; NEPEeCTPOMKH €€ B yIpaB/iseMbId npoLecc Ha
OCHOBE CHCTEMHO-1I€JIEBOTO NPOTPaMMHPDOBAHHSL NPH Ompeje-
JIECHHOM OTCTaBaHMM KauyecTBa KOMIUIEKCHOTO KOHTPOJIS; 3Ha-
YHTEJbHOTO YBEJHMUYEHHS YHCJa M3IMEPAEMBIX NMapaMeTpOB OH-
ArHOCTHMKY M KOHTDOJISI, PETMCTPHPYEMBIX B NPOLIECCE TPEHH-
POBKH M CODEBHOBaHHil; HACTOATENbHOH HEOOXOOMMOCTH pe-
DIEHMS aKTYaJIbHBIX BOIIPOCOB METPOJIOIMUYECKOTO obecneueHus
TpeGyeMoil TOUHOCTH, AOCTOBEPHOCTH, OOBEKTHBHOCTH M Ha-
geXHocTH cbopa M o6paborkM uHpopMauuH 00 ypoBHE
NMOArOTOBJIEHHOCTH CIOPTCMEHOB Ha STane H3MEpPHTEJbHBIX
npoueayp (B. B. HUBanos, 1987).

PassnyHble TEXHHYECKHME YCTPOWMCTBA, B TOM UHCJE M Tpe-
HaXepbl, MOTYT OBITh MH(OPMATHBHBIMH CPEICTBAM# KOHTPO-
JIf 3a YPOBHEM CIIELHAJIbHOH MOATOTOBJIEHHOCTH CIIOPTCMEHOB.

CraHpapTy3auus H3yyaeMOH IBHIaTeJIbHOW AEATEIbHOCTH,
obecrnieueHNe €€ MHOTOKPAaTHOM BOCHPOM3BOJMMOCTH IPHBEJIH
K HMCIOJIb30BAHUIO CIIELIMAJIbHBIX HMCCJIEAOBAaTEJbCKHX YCTaHO-
BOK B BHAE DPa3HOOOpa3HBIX KOHCTPYKUMMA BEJOIProOMETpOB,
TpeabaHoB, TPEIMWUIOB, 3prorpagos.

Orpomuble 110 00beMy M MHTEHCHMBHOCTH TDPEHHMPOBOUHBIE
Harpy3kd B COBDEMEHHOH CHCTEME IOATOTOBKH CIIODTCMEHOB
BBICOKOr'O Kjlacca TpPeOyIOT MOMCKa HOBBIX CPEACTB HE TOJIBKO
JUISL KOJIMUECTBEHHOr0, HO M I KauyeCTBEHHOTO HM3MEHEHHs
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Ta6aunpa 1

TIpuMepHbIe NOKAa3aTeJU KOMILJIEKCHOrO KOHTPOJS

KoHnTpoanpyemas
CTOpOHa NMOAroOTOB- Bo3MoXHbIe NMOKa3aTeaH
JeHHOCTH
1 2

3poposbe CaMouyBcTBHE, DPaGOTOCHOCOBHOCTD, MOXBEPXKEHHOCTD
HPOCTYAHBIM 3a60/I€BAHMAM, PE3Y/IBTATH MeIHLMHCKHX
obcegoBaHU A

TenocnoxeHue IavHa # Macca TesJla B LEeJIOM M OTHAEJIbHBIX €ro je-
MEHTOB; OKPYXXHOCTb IDYAH, LIeH, TaauH, beapa, rosie-
HH, I/leya; LIMpHHA IUled, Ta3a, OTHOCHTE/bHbie Macchl
MBILIEYHOro0, JXHPOBOrO, KOCTHOrO KOMIIOHEHTOB TeJa

JsuraTesbHble Ka- | BeicTpoTa peakuuii, CocOGHOCTD K YCKODEHHIO, Bpe-

YecTBa M AOCTH)XXEHHMs MaKCHMaJbHON CKOPOCTH, NMOKa3aTeau
CKOPOCTHOH M 0Olelt BBIHOCJIHBOCTH, MaKCHMaJbHaf
M OTHOCHTEe/JIbHasfl CHJa, MMIIY/JbC CHJBI, NOABHXXHOCTb
B CycTaBaX, KOODAHHALUMA OBHUKEHHH

TexHuueckoe CTaGUIBHOCTD M YCTOMYMBOCTb TEXHMUMECKMX HaBBIKOB,

MacTepCcTBO 06beM, Pa3HOCTOPOHHOCTb M DAUMOHATBHOCTDL JBHXKE-
HUIi, BADHATUBHOCTb ABM)XXEHHH B 3aBUCHMOCTH OT yC-
JIOBH i

TakTnueckoe OGbeM, pa3HOCTOPOHHOCTb M paLM OHAJBHOCTb TaKTHYE-

MacTepcTBO CKMX AeHCTBHI

Mcuxonornyeckas PazinuMe B CHOPTMBHBIX pe3yabTaTaxX, MNOKa3aHHBIX

MOATOTOBJIEHHOCTh Ha TPEHHPOBKaX M Ha COPEBHOBAHMNX DPa3JNUHOrO
Macitaba B pasHbIX YCJIOBHSX

PEXMMOB BBHIIOJTHEHHS TPEHWPOBOUYHBIX YNPa>XHEHWH M [OBHI-
mweHnsa 3¢ ¢eKTMBHOCTH TPEHMPOBKH. [l 2TOro Kak caMmu
ynpaXkHeHHusl, TaKk M HX 3¢EdeKTbl JO0JKHBI CBOEBPEMEHHO
OLIEHMBATbCA TOYHBIMH HMHCTPYMEHTAJIbHBIMH METOIaMH.

ITpodeccop U. Il. PaTtoB ¢ cOTpyAHHKAMM CUYHTAIOT, 4YTO
TaKHMe KaueCTBEHHbIE MpeoOpa30BaHNA YIpPaBIEHHA PeXUMaMHU
TPEHMPOBOUYHBIX YIpa’XHEeHUH BO3MOXXHB Ha OCHOBE HCIOJIb-
30BaHUA HOBBIX TEXHHYECKHMX CPEJCTB M KOMIUJIEKCHBIX Tpe-
HaXEepHbBIX CTEHIOB, CIELHAJbHO CO3JaHHBIX [Js palnHoHa-
JIM3alMy Iporecca MOATOTOBKH CIIOPTCMEHOB.

YcnoeneM BHIABIEHMS CBSA3€H pa3HOHANPAaBJICHHO M3Me-
HAIOIMXCA XapaKTePUCTHK ABUIaTeIbHOM HAEsATEJIbHOCTH, OCO-
GEHHO C YYeTOM reTepOXpPOHM3Ma PabOTHl Pa3/IMYHBIX CHCTEM
OpraHu3Ma, JO0JUKeH ObITh KOMILJIEKCHBIM XapakTtep mHGopma-
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LMH, ITOJYYaEMOi BO BpeM#A BHIIIOJIHEHHA CIIOPTHBHOTO yIpaXK-
HEHHA Ha TPEHaXXEPHOM CTEHAE.

3¢ddexTHBHOCTE TPEHHPOBOYHOrO Mpolecca B 3HAUU-
TEJIBHOH CTENMEHH 3aBHCHT OT NPAaBHILHON OpraHM3anMH CHC-
TEMBl KOHTPOJIS KaK 3a YPOBHAMH pa3BHTHA (U3NUYECKHX
KayecTB CIOPTCMEHOB, Tak M 3a (POPMHPOBaHMEM TEXHHYE-
CKHX HaBbiKOB. OmuOGKM IpH KOHTpPOJE NPHBOAAT K Hempa-
BIJIBHOMY (OpPMHPOBAHHUIO [IBHraTEJbHBIX HAaBLIKOB, BCJIEACT-
BHME Yero HEKOTOPHX CIIOPTCMEHOB NPHXOAUTCA IEPEyIHBATh,
49TO O3HayaeT HEpPaNMOHAJbHblE 3aTPaTH BPEMEHH M HH3KYIO
93¢ eKTHBHOCTE TPEHHPOBOYHOTO NpoLecca.

TpeHaxep ¢ nporpaMMHbIM ynpaBiaexnueM. IIpenHa3zHaueH
Ui TPEHHPOBKM HAPHHIX TIPYNI MHIIN TeAa M MoXeT OHTh
MCIIOJB30BaH KaK CPEACTBO ONEPATHBHOTO KOHTPOJIA 3a YPOB-
HEM CrOeHuanbHOH MOATOTOBJIEHHOCTH CcHOpPTCMeHOB [246].

VYerpoiticteo (puc. 269,a) cocrour M3 Tpex omop I, map-
HHPHO COEAMHEHHHIX B BEpIIMHE CTaHMHbBL, HA KOTOpPOH 3a-
KpeIuleH Baji 2, C JIEBBIM M MpPaBhIM CHJIOBHIMHM PpEAYKTOpa-
mMu 3, 4. CunoBnle peAyKTOpPH WMEIOT KOJIEHYAaThle pHYaru
S, 6 ¢ MArkuMH BaiaMKaMu 7, 8 Ha koHuax. Ha craumue
YCTaHOBJIEHH CBEMHOE CHAEHbe 9 H moAaBMXHaA omopa 0
JiA CTIMHEL

Kak nokazaHo Ha puc. 269, 6, KOJeHYaTHH phHyar J co-
enuHeH yepe3 pBe mectepum (Il wm 12) cxomp3Amed mo
mroxky I3 aybuaroit pelikoit I4. 3ybuartas peiika I4 nepe-
[laeT ABHKEHHE BHIXOAHON mecTepHe 15 BO BCex IMOJIOKEHMAX
peaykropa 3. Illectepus IS5 ycraHoBseHa Ha Bajdy 2 Tak,
YTO JIEBHH W NpPaBHM IOBOPOTHO-CWIOBHE pPEeAyKTOpH 3, 4
MOTYT FOPH30OHTAJIbHO IEPEMEMATLCA HAa Pa3IHIHYIO IIMPUHY
(B 3aBHCMMOCTH OT Pa3MeEpOB TeJjla CIIOpTCMeHa). JIeBH pe-
nykrop 3 mMeer TpyGuaTtmit xopmyc I6 ¢ yCTaHOBJIEHHBIM B
HeM mTOKOM I3 u peiikoit I4. ¥Y3en 3 Takke HMeeT HHXHHMA
auckooOpasHnii xopmyc 17, KOTOpHI MOHTHpPYETCA Ha KO-
poTkoM Bany I8, mpoxoasmeM BHYTpH Baza I9. TpyGuaras
yacts 16 umeer ¢nanen, 20, KoTopHil coemuHAeTca mTUD-
TOM ¢ AMCKOOOGpa3zHnM KopnycoMm 17, Vien 3 Moxer moaHu-
MaTbCA MO OCH MTOKA I3 ¥ yCTAaHABIMBATBCA Ha PafgMaJIbHBIX
¢dukcaropax kopmnyca I7.

TpyGuaras uyacts y3na 3 M kopmyc I7 obecneyMBaioT
YCTaHOBKY JIEBOTO ITOBOPOTHO-CHJIOBOTO PEHYKTOpPa ¢ BO3MOX-
HOCTBIO BpaIleHNA IO JABYM OCHAM.

Takoit ke MeXaHH3M NPEAYCMOTPEH M B MPAaBOM ITOBOPOT-
HO-CHIOBOM yasie 4. OfHaKoO OH BKJIOYAeT AOIOJHHUTEJbHYIO
WECTEPHIO JIA MMPAaBHJIBHOI'O ABHXEHHA MEXIAY KOJeHYAaTBIMH
pbiyaramu 5 u 6.
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8

Puc. 269

Mexay BbIXOAHON wmecrepHed IS5 M BeAyIIMM BaJioM 2
pacrosoXeH JaTYnK Harpy3ku 21, cHrHajJ ¢ KOTOporo no mpo-
poay 22 nocTynaeT B MuKpoKoMmnbioTep 23. Jo6apounas
mectepHsa 24 cCOoeAMHEHA C OATYMKOM MOJOXeHHsa 25, KOTo-
pHit mepenaeTr no nmpoBoay 26 cuMrHaJ B MEKpoxommbiorep 23.

MukpokommbioTep 23 coeguHeH ¢ TeaeBu3opoMm 27, KOTO-
pPBUI HCIONB3YyeTCHA KaK AMUCIUIEH M ObecreuMBaeT BHIEO H
ayauo BHIXOJ CHMCTeMBbl. [Insi ynpasieHMs MHKPOKOMIIBIOTEPOM
npeaAycMOTpeH nporpamMmartop 28 ¢ xiaBuartypoir 29.

OneKTpOHHAA CHCTEMa B KOMIUIEKCE C KOMMBIOTEPOM IIO-
Ka3blBaeT 3HAYEHNsS CHJBI M CKOPOCTH ABMXKEHMH, Heobxo-
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OMMBIE [UIA TPEHHPOBOK. OTH HAAaHHHE XPaHATCA B NaMATH
MHHK-DBM, a gucmieit 27 noxasniBaeT COOPTCMEHY, AOCTHI
Ju OH HeOOXOAMMOro ypOBHR YCWIMH M YTO HAjO AJA BTOro
caenatb. BHaeomHMcILie MOXET IMMOKAa3bIBaTh 3afaHME IO
[U1aHy, MOOWIPATh WM JAejaTh 3aMeYaHMR CIOPTCMEHY, Mo-
Ka3blBaTh MPOrpecc B OYKaxX (BpeMs, 3aTPauyeHHOE HAa yNpak-
HEHHEe, W3pACXOAOBaHHHIE KaJIOpHM M Jp.), pa3BJeKaTb WIH
CpaBHMBATb AOCTHTHYTHE YCIEXH C KaKMM-M60 cTaHaapToM.

BapuauThl BHIIOJHAEMBIX VIpPaKHEHHH IMOKa3zaHbl Ha
pHuc. 269, 8. KOHCTPYKIMSA TpeHaXepa MO3BOJIfAET ¢ MOMOIIBIO
KOJIEHYaThIX PHIYAaroB J, 6 MOBOpaYMBaTbCA BOKPYT TPEX OCeM.
Bo Bcex YIVIOBHIX IIOJIOXEHMAX y310B 3, 4 mapHbie rpynnsl
MBIIIL TepefaioT YCWIMA Apyr Ha papyra. IIpy 3TOM OZHHM
MBI OOYEPEAHO CXHMMAIOTCA, a APYIrHe pacTArdBaloTCA.

Hatunkn cunel 2] ¥ nosoxeuus 25 MOBOPOTHO-CHJIOBOrO
yana 3 ¢GopMHpPYIOT HeOOXOAMMBIE 3JIEKTPHYECKHE CHUTHAJIbL.
Hatumk 21 pacnmosoxeH Tak, 4TO BCE MepelaBaeMble YCHINA
MPOXOAAT 4Yepe3 TeJO M BJIEKTPHUECKUH CHTHaJ mpomopLMo-
HaJIeH pe3yJbTaTaM 3TUx cwi. Hatuuk 25 obecmeumwBaeT cur-
HaJl, PErMCTPHPYIOLIMIl YIJIOBOE BpallleHHEe KOJIEHYATHIX phi-
4aroB J, 6 OT HAYaJIbHOTO MOJIOKEHHS.

CHrHassl OT AATYHMKOB CHIB 2] M MOJIOXEHUA 25 mo npo-
BogaM 22 u 26 noCTynaloT B MHKPOKOMIIBIOTEP, KOTOPHIH B
COOTBETCTBMM C MPOrpaMMOil BbIAAaeT KPHUBYIO «CHJIA—IIOJIO-
JKeHHe» IJIA KaXXJOro ynpaXHeHHs.

MUKpOKOMINBIOTEP CPaBHUBAae€T BHIXOAHBIE CHTHAJB OT
paTukos 21 W 25 ¢ [AaHHBIMH, 3aJI0KEHHHIMM B IaMSATH
MalIMHBl, ¥ BHIpabaTHBAET CHTHAJ OTKJOHEHHA, KOTOPHIH IO-
CTyHaeT Ha JUCIUIEH.

Ha puc. 269, 6 moka3zaHa THNOBas HMrpa, KOTopasi MOXeT
HCIIONb30BaThCA, HAPUMED, B MPOLECCE KOHTPOJIS 32 YPOBHEM
MOArOTOBJIEHHOCTH cropTcMeHOB. Ha skpaHe aucIuies BHICBe-
YMBaIOTCA TOYKAa M mepexkpectbe. Touka, ympasiseMasi KOM-
npIOTEPOM, ABHXKETCA Mo 3kpaHy. IlepexpecTbe ynpamisieTcs
COOPTCMEHOM, KOTZa OH IOBOpauyMBaeT KoOJIeHYaThle pbiyary
S, 6 n3 ogHOrO KpaiHero noJsioxeHus: B aApyroe. Korga ycwins
Ha phlYard BO3pacTaioT, NEPEeKpPecTbe CTAHOBUTCS BbIIIE TOUKH
Ha 3KpaHe. Ilpym yMeHblueHMH ycuiamii mpoucxoaut obpaTHoe
Aercreue. IlepexpecThe mnepeMellaeTcs BBEpPX-BHH3 MNPONoOp-
HHOHAJIbHO IIPWIOJKEHHON CWJe M JBHMIKETCA BJIEBO-BIIPABO B
COOTBETCTBHH C MOBOPOTOM KOJIEHYAThIX PHIYaros.

Y106H NpPaBUJIBHO BHIOJIHUTb YIpa)KHEHHE, CIOPTCMEH
JOJIKEH YyREepPXUBaTh NMEPEKPECTbe Ha TOYKE B TO BpeMs, KOoraa
OHa JBMXXeETcs mo 3KpaHy. Kaxpgoe moJioXeHHe TOYKH COOT-
BETCTBYeT YIJy IIOBOPOTAa phlyara M IIPWIOXEHHOH CcHie.
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MHUKpPOKOMIBIOTEDP CPAaBHMBAET NPAKTUUECKUH YPOBEHDb CHIBI ¢
JKE€IaeMblM YPOBHEM H BhIpaOGaTbIBAET CHrHAJA OTKJIOHEHHA.
Korpa ¢aktHueckasa cuna 6osbme HeOOXOAMMBIX 3HaueHHH,
TO NEpPEeKpecTbe OKa3bIBAETCS BbIIE TOUKH, M HAOOOPOT —
€C/IM NOKa3aTeJd CHIbl HHXe BbIOpaHHOro yposHs. Takum
0Gpa3oM, KOMMOBIOTED KOHTPOJHDPYET AEUCTBMS CMNOPTCMEHA B
COOTBETCTBHMM C pa3BHBAEMBbIMM YCWIHAMH Ha pa3JIHYHBIX
y4acTKax aMIUIMTYAbl JABHIKECHHM.

TpeHaXep ¢ BH3YaJbHOI HHIMKAlMel IapaMeTpoB IBH-
xKenuit. [pegHa3zHaueH A/ TPEHHUPOBKM MBI HOP C Harpy3-
KOM 3ajapaeMOM MOIUMHOCTH M CHAaOXeH CpeACTBAMH aBTO-
MaTH3HPOBAHHOrO KOHTPOJA 334 M3MEHEHMEM /[AMHAMHYECKUX
XapaKTEepPHCTHK BHIMOJHAEMBIX JABMXKeHHH [195].

YcrpoitctBo (pmc. 270) cocromt M3 pambl I, MOABHXK-
HOro cugeHbs 2 ¥ cnnmHkM 3. Ha KOHIlax OOKOBBIX 3BEHLEB
paMbl ] YyCTaHOBJIEHbl KODOTKHE Bajbl, Ha KOTOPBIX HeNo-
JBHJKHO CMOHTHDOBaHbI 3Be3J0YKH 4 M peyaru 5. 3Be3mou-
ku 4 uepe3 3ybuaTble Koneca 6 coedMHEHBI MeXAy coboit
Henbio 7 M MOBTOPSAIOT BpallleHHe pPhIYaroB 5 BOKpPYr BEpPTH-
KaabHOM ocH. Ha pelyarax 5 ycraHosieHbl Bayquku 8, 9, ciy-

.
(4

Puc. 270
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XKauMe ynopaMH JUIA HOT 3aHMMaloumerocs. B Bepxsed gactu
paMBl pacnoJjioxeH guciuiedd 10, Ha DKpaHE KOTOPOrO MMEETCH
nATh TOPU3OHTAJIBHBIX MHAMKaTOpoB. MctounmkoM mHGOpMa-
MM, IOCTYMAIOUIeH HA HUCIUIEH, CAYXUT TeH3odiaement 11,
YCTaHOBJEHHHIN B pa3phiBe ueny 7. CIeAyIONMM 3BEHOM MeXK-
oy TeH3odneMeHTOM Il W pucriieeM [0 sABAAETCA MMKpO-
9BM, npegsa3HaueHHas AAA 06paboTKH 1MQPOBHIX CHrHa-
JIOB.

Ilepen BhosHEHMeM ynpaxHewuit B 9BM BBogsaTr Tpe-
6yeMble IapaMeTPHl BEIMYUH Pa3BHBAEMBIX CIIOPTCMEHOM yCH-
JH# ¢ yYeTOM MHAMBHAYaAJbHBIX 3aJa4, TOCTABJECHHHIX B Tpe-
HHPOBOYHOM Yypoke., CHoprcMeH, paclmOJOXUBIIUCH Ha CH-
JIeHbe, YCTAaHABAMBACT OJHY HOTy IOJ BaJMKOM &8, a Apy-
IYI0 — HajJ BaJMKOM 9.

B npouecce BHINOMHEHUSI YNPaKHEHWH nox AeHCTBHEM
TMPUIOXKEHHOH CHABl BaNMK 9 mepeMeniaercss BHM3 M COBep-
maeT «IO0JOXWUTENbHYI0O» paboTy, a BanMK 8 ABUraeTcsA BBEpX
H COBEpPIIAET «OTPHLATEIbHYIO» paboTy.

B MOMEHT NPWIOXKEHHMS YCHIHS Ha BaJuK § HaTsaXe-
HME 7 YBEJMUMBACTCS, YTO MNPUBOJMT K H3MECHCHMIO MOMIY/IS
JJIEKTPHUUECKOr0 CUrHasa ot Tensosnementa /1. B 3BM nony-
9eHHBI CHUTHaJl CPaBHMBAeTCS ¢ DJTaJOHHBIMH 3HaYeHHSIMHU
M B BUMJIC Pa3HOCTHOI BEJIMYMHBI OTOOpaXXaeTcs Ha OJHOM U3
uHauKaTopoB puciuies 10. Ha ocranbHBIX HHAMKATOpax my-
TEM IOCJIEOBATENBHOTO BKIIOYEHHSA CBETOAMONOB 0603HauaeT-
Ci W3MEHEHHE BEJIMUYMHBI CWIOBOIO HMIIyJIbCa IIPH JABHIKE-
HMAX BaJdHKa 9, COBEPIIAIOHIETO <«IIOJOXKHTEAbHYIO» paboTy.
B npouecce TPEHHPOBKM CIIOPTCMEH CPaBHMBAET IOJyYEHHBIE
3HayeHnss ¢ TpebyeMOod BenMYMHOM M H3MEHAET MOAYJb
MPUIaraeMoro yCHIHA 3a CYeT YMEHbUIeHHs AaBJECHUS HOro#
Ha «OTPHLATENbHO» paboTaroummi Baauk 8.

Hocne OKOHuYaHMS paGoTHl Ha KpaHe AUCIUIES MOABIA-
0TCA IU(PH, YKa3bBaIOIMEe KOJMYECTBO BBHIMOJHEHHHWX [BH-
KeHM H BeJHYMHBI MBILIEUYHBIX YCWIHH, NPOABJICHHHIX B
KaX/JIOM <IIOJIOJKHTEJbHOM» ILIHMKJIIE.

VYCTpOHCTBO HJis TPEHHWPOBKM H HCCJICHOBAHUSI HEPBHO-
MblIeyHOM (PYHKOMHU cnoprcMeHoB. OcymiecTBisieT aBTOMaTH-
YeCKHil BHIGOpP CONPOTHBIEHHA B OTBET Ha pa3BUBaEMoOe
ycunaue Ipd BBIIOJHEHHH (U3MuYecKUX ynpaxHenwi [228].

YcrpoitictBo (puc. 271) cocToMT M3 YCTAaHOBJCHHBIX Ha
cragmHe I M KUMHEMATHUYECKM CBA3AHHBIX MeXAy coboi
aNeKTpoABUraTens 2, peaykropa 3, BulxogHoro sana 4, 3y6ua-
THIX KoJiec 5, 6 u Bana 7 ¢ 3y6uaTeiM kojaecoM 8, coeiuHEH-
HBIM C KOJIECOM J IOCPeACTBOM Lienmn 9.

Ha Bany 7 pasmewen 6apaban 10 ¢ tpocom 11, mpoxops-
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Puc. 271

DiMM MEXXAY HanpasIAomuMe Banamu 12, 13 u obpasyomum
Ha cBobGoguoM komue nermo I4 c pykosTtko#i IS5. Ha Ban 7
TOCaXXE€HO TaKXe BHEIIHEee KOJIECO DNCKTPOMArHUTHOH Myd-
Tl 16 ¢ mopomkoBoi Maccoit. BuyTpennee Koneco mydro 16
COETWHEHO CO CTOIOPHOM IUIacTHMHOM I7 M BXOAAIMM B Hee
3y6uareM  KoaecoM I8, cBA3aHHBIM NOCpeACTBOM nenu 19
¢ 3ybuarsiM KojecoM 6.

Hanpassenne ABMXEHHs 3y6GuaToro Koseca I8 mpoTuso-
TOJIOKHO HAINPABJICHHIO [ABH)XEHMSA BBIXOAHOro Baja 4. dTH
KOHCTPYKTHBHBIE DJIEMEHTH 00pasylor 6710k 20 mias co3panus
M peryJupoBaHus Harpy3ku. Ha Tpoce 5 ycranosnen 6aok 21,
B COCTaB KOTOPOr0 BXOAUT TEH302JIEMEHT U 0OeCnpOBOJIOYHBIN
nepeaaTIMK.
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VeTpoiicTBO MMeEeT TaKXe MOJABHXHBIA aBTOHOMHBIN IyJIBT
22 ynpaBneHds, MO3BOJAIOWIMH TPeHEPY KOHTPOJHPOBAThH YIi-
paXXHEH! A, KOTOPhle BHIMOJHAET CHOPTCMEH, HHGOPMHpPYEeMBIN
ITHM TIOABH)XHBIM Y370M 00 3beKTHBHOCTH M COOMIOACHHH
3anporpaMMHpPOBaHHON pesATenpHOocTH. B mynapte 22 ynpas-
JIEHHS HMMEIOTCA D3JIEMEHTH CHrHaJM3allMd H TOACYeTa BHI-
MOJIHEHHBIX ABMXKeHWiH. Baok 20 pnisi co3paHuMsa M perysmpo-
BaHUsA Harpy3K COefHHEH C MPOrPaMMHBIM KOHTPOJIMPYIOLIHM
610xk0M 22,

Ilepes TpeHUMPOBKOH TOCPEACTBOM  3JIEKTPOMArHUTHOM
MydTH 16 ycTaHamIMBaeTCH MaKCHMaJIbHas JIMHEHHast CKO-
pocrs pasmathiBanmsa Tpoca II. Ilepxach 3a pykoATKy IJ5,
CTHIOPTCMEH OCYIIecTR/IsieT pa3MaThbiBaHNe Tpoca II, mpH 3TOM
COTIPOTHBJIEHHE €r0 Pa3MaTHIBAHWIO 3aBACHT OT CHJIBI HaTsDKe-
HHsA, pa3BuBaeMoH crnoprcMeHoM. Harpyska pernctpupyercs B
6noke 21, a ee CHrHaJ MOCPEACTBOM GeCIIPOBOJIOYHOrO mepe-
JaTuMKa NepejaeTcd B MNPOrpaMMHBIA M KOHTPOJHPYEMBIi
610k 22, TAE OCYymECTBAAETCA OOpabOTKa MOJYYEHHOH HH-
dopMauum 1 BbiJaYa HEOOXOAMMOro CHrHasa, KOPPEKTHUPYIO-
IIEro BHINOJIHAEMBIE CIIOPTCMEHOM JBHIKEHMS.

IIporpaMMHUpYIOIMii amnmnapaTt MO3BOJAET CTPOHTH TPEHH-
POBKY IO UMKJaM, OObeIMHAIOLMM pa3JMyHble MBIIIEYHbIE
COKpalIeHUs: KOHIEHTPHUYECKYIO, CTATHYECKYI0O MM JKCIEeHT-
pudeckyio ¢ynkuun., CiexeHue 3a DPa3BHBaeMoONl CHJIOH ¢
NOMOIIBI0 CHCTEMB BH3YQJIM3aLH [O3BOJISAET BHIIOJHATH
ouopeTpojieiicTBHE, HEOOXO-
IMMO€ CIIOPTCMEHY ons
& 2 KOHTPOJIA CBOEH JAesATeNbHO-

ctn. Ilpu stoM 6naromaps
MPOrpaMMHPYEMBbIM  YCHJIH-
sIM HaMaTHIBaHMA TpOca yc-
TPOMCTBO MOXET NpHMe-
HATBCHA JJISl BBHITSDKEHHUA CY-
CTaBoB.

AnammsaTop xoma crop-
THBHBIX cocTsa3aumii, Ilpen-
Ha3HayYeH 1A aHaaM3a 3d-
¢eXTHBHOCTH MTPOBOH CTpa-
TErMM KOMaHJ Ha CIIOpPTHUB-
HbIX COpPEBHOBaHHMAX [220].

VcrposictBo (puc. 272)
HMeeT pa3MellieHHble B me-
penocHoM xopmyce I Ttabao
2, 3, CMEHHYIO KJIaBHATYDY,
Puc. 272 KOTOpass MOXET HCHOJIb30-
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BaThcd B pPas3jMyHBIX BHAAX CHoOpra, Hanpumep B (dyTbose:
Knasuia 4 («BKJ/BHIKJI»), K1aBuia 5 peiGopa BMAA CHIOPTHB-
HBIX COCTS3aHMH, kJyaBuma 6 («raiimM-ayT»), KiaBuma 7
(«xon»), knapuima 8 («mac»), kjaapuiM 9— 16 HanagamoWMx
y#apoB, knaBumu 17—22 («xop Wrpel»), kiapumm 23—25
(«cueT»), kiapnmm 26—27 («pe3yabraT»), cBobomHasm Kja-
puma 28, knapumn 29—33 («o6MeH ymapamu»).

YcTpOoACTBO MMEET TaKXKe reHepaTop 3HaKOB, IOCTOSTHHOE
3allOMMHaIONIee YCTPONCTBO, NPOrPaMMHOE 3aMOMHHAIOLIEEe
YCTpOHCTBO, CX€My NOJKJIIOueHWs/BO3BpaTa, CXeMy TIeHepa-
TOpa, MHMKpomnpoueccop, (YHKIMOHANLHLIA CENEKTOp, CXEeMY
ZJeKofiepa 3HAKOB, CX€My BbIGODKH 3HAKOB M pa3JIMUHbIE
TpUTITEPHBIE CXEMBI.

Cexuua Tabno 2, 3 coctomt M3 ABYX pAgoB 16-3HauHBIX
14-cerMeHTHBIX aMcIUleeB. BepxHuil psaj mnpegHa3HadeH JIA
BBIBOJa HAa HETO CYE€Ta B CHOPTHBHOM COCTA3AaHMHM, a TaKXe
LIS MHAMKAUMM Hanajalomed KoMaHabl WIM KOMaHOH, Urpaio-
mei rJIaBHYIO0 POJib, CTpPAaTerMsi KOTOpo# oueHuBaercs. Tabmo
HHMJXKHEro psja npeaHa3HaueHO AJIA BbIBOJAa Ha HEro pasJny-
HO¥M GyxBeHHO-UM(POBOI MHPOPMAIMH, TOACKA30K N KOMMEH-
TapueB; OHO MCHOJb3YeTCH [JIAi NPEJOCTABJIEHHUA I10Jb30Ba-
TeN0 «0OPaTHOM CBA3U» OTHOCHTENLHO ONPEHEeNECHHBIX HMIPO-
BBIX CHUTyaLUM.

DyHKLMOHMPYET YCTPOHCTBO AJIA aHA/JM3a XO4a CIOPTUB-
HBIX COPEBHOBAaHMM CJeAYIOIUMM OGpa3oM.

INocne nHauana wrpsl Ha 1oOJ€ B YCTPOMCTBO BBOAATCA
CBEJleHHA O HACTOALIMX pe3yJabTaTaX HIPpOKOB M Pa3IHYHBIX
HUIPOBBIX COBBITHAX MOCpeAcTBOM Kiasmmu 7—I16 u 29—33
(n1a HrpoBoit ctparerun), 17—22 (mjis BHIOPaHHBIX MIPOBHIX
cobuiTnit), 26—28, 7— 16 (it BBOJA AEWCTBHTEJBHOTO KOJH-
YeCTBEHHOrO pe3yJbTaTa B BHIAE NOJOXHTEJbHLIX M OTpH-
LAaTeAbHBIX 4yucen). 3anoMMHalomee yCTPOHCTBO BHOCHT KOp-
PEKTHPOBKY B BHIOPAHHYIO MIPOBYIO CTPATEerdio, peaibHas MH-
¢dopMaiua 0 Xoje Wrpe BbiCBEeuMBaeTcs Ha Tabmo 2, 3, xo-
TOpasi aHaJAM3UPYETCA HJA YCTPAaHEHMsA TeX WJIM HHBIX TakK-
THYECKMX OmHMOOK B Hrpe.

YcrpoiicTBO IAS oueHKM paGoTocnocobHOCTH rpebuoB.
IIpegna3HaueHO AJjiA pa3BUTHA CHEUMAaIbHBIX (PU3MUECKHX Ka-
4eCTB IpebLOB-aKafieMUCTOB, @ TaKXe MOXeT OunTbh HHGOp-
MATHMBHBIM CPEJCTBOM KOHTDOJsS 3a YPOBHEM TPEHHMPOBaH-
HOCTH criopTcMeHoB [270].

YcrpoitictBo (puc. 273) COCTOMT M3 CMOHTMpPOBaHHBIX Ha
pame I wuanpasiasiommx 2, 3 ¢ pa3MeUIeHHHBIM B HUX MNOA-
BHXXHBIM cuaeHbeM 4. Ha Hanpapnsiomux 2, 3 ycTaHOB/IEHBH
KPOHWITEHHB J AN 3aKpeivieHus KopmycoB 6, BHYTPH KOTO-
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pPHX PacIoJIOXEH THIAPABJIAYECKHI TOPMO3 I/ CO3[aHMA CO-
OpOTHB/IEHUA Bpamenuio secaamu 7. Ha pame I 3akperuieHa
omopa 8 maa Hor rpebua.

CnopTcMeH BHINOJIHAET ABM)XKEHMSA BeCJAMH, aHaJIOTMYHbIE
IBMXXEHHAM B PEaJIbHBIX YCIOBUSX rpeGiu. PeryyHpoBky ycu-
JuA rpeblua OCYIMECTRIAIOT FHADPABINYECKHM TOPMO3OM.

Hasnuue H3MEpPUTEJSBHOrO IEHTPa, CBA3aHHOrO C JAAaT4M-
KaMH PDErucTpauMH AMHAMHYECKMX M KMHEMAaTHYECKHX Xapak-
TEPUCTHK, MO3BOJAET OOBEKTHBHO OLCHHBATh YPOBEHb CIELM~
aNbHON NOATOTOBJECHHOCTH CIIOPTCMEHOB,

TeJeTeH30METPHIECKOE YCTPOMCTBO NI M3MEpPeHUus onop-
HbIX peakudi croprcMeHoB. IlpenHa3zHaueHO JIs INOJIY4YEHHSA
ONEpaTHBHHIX AAHHHIX O CHJIAX, BO3HHKAIOmMHX B ONOPHHIX
dazax ABHXEHMH HOT NpH aHaNM3e TEXHUKH XOapOH M Gera
(B. C. TerMmanen, A. . TIpoKOIEeHKO).

VerpoiictBo (puc. 274) COCTOHMT M3 TEH30JaTYHKOB 1,
pajgyonepeaaTiMka 2, mpueMunka 3 u perucrparopa 4. Tenso-
JATYMKH BKJIOYAXOT B ce6s KpHImKy 5, Kopryc 6 M Tensope-
3HCTOp 7, KOTOphle MOHTHPYIOTCA B THE3/a UIA IIMIIOB MJIM
CIeHMAIBHYIO ILIaCTHHY 8.

YyBCTBHTEAbHEIE DJIEMEHTH 5, 6 TEH30RATYHKOB, BOCIPH-
HHMaIOINe YCWJIHA, BBHINOJHEHH M3 CTaJM BHICOKOH ympy-
rocTH, a npeo6pa3oBaTensMM CAYXAaT MHHUATIODHbIE aKTHB-
Hbl€ TEH30pE3HUCTOpPH 7, COEIHHEHHbHIE MO CXEME IOJYMOCTa

Puc. 273
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C MacCMBHBIMH TEH30PE3HMCTOpPaMH, PACIOJIOXEHHbBIMH B YCH-
JMTeNe MPUEMHHKA 3.

Ilpn Harpy3ke Ha YyBCTBMTEJbHBIE 3JIEMEHTH 6 depes
KPHILKY J OHHM JAeOPMHDPYIOTCH, M3MEHAS CONPOTHBJICHME
TEH30pe3NCTOPOB 7, YTO MOPHMBOAMT K pasbanancy moaymoc-
TOB. BesmumHa 3TOro pasbasaHca 3aBMCHT OT HpHJIaraeMoi
CMJIbI M COCTABJAET CHTHAJEI, KOTOpble MOCTYNAawT B pPaaHO-
NEPEJATYHK 2, OTKYAA NMepefaloTcs B NpHEMHUK 3 M ganbmie
Ha pervcTparop 4, rje perucTpHpYyIOTCA ONOPHHIE DPEeaKLMH
CIIOPTCMEHOB,

Jlazepuoni Jsmpep. IlpeaunasunadeH AjA 3aJaHAS CKOPOCTH
IEPEIBMIKEHUA CIOOPTCMEHAM M MOXET ObITh MCIOJIb30BAaH
IUISL TECTMPOBAHMA (HDUIMIECKHMX CMIOCOOHOCTEN, a TaKXkKe B Tpe-
HHPOBOYHOM IPOLIECCe B HUKIMYECKHX BHAAX C MPEHMYINECT-
BEHHBIM mnposiBjicHMeM BboiHOCAMBocTH (B. C. Termamern,
C. B. KopH0mKoO).

Jlaszepnuiit sngep (puc. 273) cocTodT M3 MCTOYHMKA I H3-
JYy4EeHHsA ¢ AJAMHOM BOJHH 632 HM (ra3oBbif Jiazep THna
JI'-56), 6noka nuTauusa 2 ¥ MEeXaHWYECKOM 4YacTH, BKJIIOYAIO-
el cucremy 3epkan 3, 4, peaykropa 5 cO CJIOXHOH cHcTe-
MOH IIECTEpPEH ¢ INepefaToyHrIM oTHomenweM 1:5000 u
IJICKTPOHHOH CHCTEMOH YIpaBiIeHMsA 6 C YIJIOBOH CKOPOCTHIO
BpalleHus, a Takxe (GoToTpeHoru 7.

JMugep pa3sMelialoT B IEHTPe POBHOHM ILIOMAJAKH M BKJIIO-
gajor Jsaszep. CBeTOBOH Jiyu OT TPYOKM Jsiazepa MOCTyHaer
Ha [I€PBOE 3€PKAJIO, YCTAHOBJIEHHOE MO, YIJIOM 45 ° K rOpH30H-
TaJIbHOH OCH H3Jy4yaTesisi, H OTpaXaeTcs Ha BTODOE 3epKaJio,
KOTOpO€ CHAabXE€HO CHeLHaNbHHIM IOCTUPDOBOUHBIM YCTPOMCT-
BOM, IO3BOJIAIOMIMM HM3MEHSATb YroJj HakJOHa CBETOBOTO Jyua,
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NpoeuMpyeMOro Ha pafouylo NOBEepXHOCTb (CHer, JensiHas
JOpOXKa WM IIOBEPXHOCThL MaHexa, cnopr3ana). Brtopoe
3epKajJl0 MOXET BpamlaTbCsi BOKPYr BEPTHKaJbHOH OCH; Ta-
KHM 00pa3oM, CBETOBOM JIyd NpOELHpPYETCs B BUAE NsATHA Ha
pabouyi0 HOBEPXHOCTh M [ABUTAETCH NO Hell MO OKPYXHOCTH
C 3ajaHHON JIMHEHHOH CKOpPOCTBIO, PaBHOH HNPOU3BEICHUIO
YrJ10BOH CKOpPOCTH BpallieHHsi BTOPOrO 3€pKaja Ha paccTos-
HUE OT BTOPOro 3epKaja A0 IATHA HAa MOBEPXHOCTH. YIUIO-
Basi CKODOCTb PEryJHpyeTcsi M3MEeHEHHEM HamnpfAXeHud, Io-
[aBaeMOro Ha 3JIeKTpOjABUTaTesNb, Paguyc usmepsiercs ¢ Io-
MOIIBIO pYyJeTKU. 3MepeHHOEe pacCTOsIHME B METPaX BBOJUTCHA
B DJEKTPOHHHN 670K, 3aTeM YycTaHaBauBaeTcsa TpeOyemas

y 4

Puc. 275

CKOPOCTb JIMAAPOBAHMS, U B 3JEKTPOHHOM OJsoke ¢opMu-
pyeTcsi CUrHaJ, 3ajaloIUil YrJIOBYI0 CKOPOCTb BpPAallleHHA BTO-
poro 3epkasa.

YcrpoiicTBO Asis onpeneaenns paborhl MbIIIL IIPA BEPTH-
KaJIbHOM MepeMemeHHH crioprcMena. IIpenuasznaueno mis as-
TOMAaTHYECKOrO OIpeAeseHHss paboThl, COBepLIAeMOM CIOPT-
CMEHOM nNpH MNpBIXKaX C Mecra BBepX Ha miaTdopme [19].

¥YcrpoiictBo (puc. 276) coctout u3 TeH3omnardopmer 1,
yeunurens 2, 6aoka o6pabotku uHGopMauuM 3 U HHAMKATOP-
Horo mputopa 4. PaGora ycTpoiicTBa OCHOBAaHAa HA 3aKOHO-
MEPHOCTH, 3aKJII0Yalolleiics B TOM, 4To paboTa, coBepluaeMast
OpY HepeMelleHNH Teja, YUCIEHHO paBHa paboTe cwi peak-
UMM ONOpbI MPH NEPEMEMIEHUM OOIero HEHTpa Macchl CHopT-
CMeéHa.

YcrpoitctBo paboTtaer creayiomuM obpazoM.

HcnpTyeMblit CTaHOBMTCA Ha TeH3onaatdopmy I. Curhadn,
COOTBETCTBYIOIIMII Macce TeJsa, NOCTYNaeT 4epe3 yCHINTeab 2
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Puc. 276

B 670k 00paGoTku MHDOpMAUMH, Te OH YABaWBAeTCA M 3a-
MOMHMHAEeTCA. 3aTeM HMCIBITYEMbIH, OTTAJIKHBAaACb HOraMH OT
reH30on1aTdOpMbl I, BHIMOJHAET uepe3 MPOM3BOJILHO BHIGpaH-
HbIH MPOMEXYTOK BpEMEeHHM IIPBIXKOK C MecTa BBepx. IIpu aTOM
PErMCTPHUPYETCA CHTHaJl, COOTBETCTBYIOLUMA HMMIYJbCY IPH-
JIOXKEHHOH cuianl. B 6yoke o6paGorkd MHPpOpPMAaUMM IpOMC~
XOAMUT BO3BElCHHE MMIYJbCA CHJIH B KBajpaT M JIEJIEHHE €ro
Ha YOBOEHHYIO MaccCy TeJla CIIOpTCMeHa. Pesyabrat aTOoro aei-
creusa veped 0,2 ¢ BuBoauTcA Ha uMdpoBoe Tabno MHAMKA-
TOPHOTO YCTpOMCTBa.

VCTpoiicTBO 1A onpeneicHHss MOMEHTA HHEpHMHM Tel
ITo3BosiieT M3MEPATH MOMEHT MHEPLMHM TeJ, PaBHHA CymMe
NMPOM3BEIEHNH MAcC BCEX MAaTEPHAIbHBIX TOUYeK, oOpasyoomux
MEXaHHYEeCKYI0 CHCTeMY, Ha KBaApaTH HX pacCTOSAHHMI OT
JanHOM ocu [97]. Mepa unepTHOoCTHM HeobxoauMa nas pa-
CYETOB [AMHAMHMYECKMX NapaMeTpOB B3aMMOAEHCTBH CropT-
CMeHa CO CIOPTUBHBIMHM CHAapsAJaMH, YTO IMO3BOJIAET OIpe-
OEJATh TEXHHYECKOe MAacTepPCTBO M YPOBEHb peanusauun ¢u-
3MYEeCKUX KAaYecTB CIOPTCMEHa.

Ycrpoiticteo (puc. 277)
COCTOMT HM3 OCHOBaHUA I,
pa3MEeIEHHOH Ha HEM Io-
CpeACTBOM IIApHMPHOH OmO-
pu 2 miardopmu 3, mpea-
Ha3HAYeHHOH 1A pas3Melne-
HUS CHOPTCMEHA,

MoMeHT uHepuuu ompe-
Jensercs caeayolmum obpa-
30M.

ChnoprcMeH CTaHOBHUTCH
Ha nnatdopmy 3, U ee mo-
BOPauMBAIOT HAa 3aJaHHBIA
yroa @o, obecneunsaomuit
HEeCOBMajieHue MPOEKIMH
o0iero UEeHTpa Macc CHC- Puc. 277
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TEMB «CIIOPTCMEH — mwiaTdopMma» ¢ ocbio mosopora. Ilocise
sToro mnatdopma 3 cBOGOZHO ABUXETCA O€3 HavaJbHOM
CKOpOCTH. C(HKCHPYIOT BpeMs ee I[IOBOpOTa Ha 3aJaHHBIH
yroa A, He npeBmmaromui 5°. Ifo pesyibTaTaM H3MEpeHHS
aHAaTOMHMYECKHM ONPEAEASAIOT MOMEHT HHEPUMH TEJL.

F'nasa 6
METOAUKA NMPHUMEHEHMA TPEHAXKEPOB
U TPEHMPOBOUYHbLIX YCTPOHCTB

To, 4TO KCHOJB30OBAHHE TPEHAKEPOB B YueOHO-TPEHHpO-
BOYHOM NPOLECCE CIIOPTCMEHOB NOBbiMIaeT €10 3¢ PeKTHBHOCTD,
yXe HM Yy KOro He BbI3biBaeT COMHeHMH. OZHaKO MeTOauKa
IPUMEHEHHsT TPEHHPOBOYHBIX YCTPOHCTB 3HAUYMTEJBHO OTCTAET
oT Tpe6oBaHMN CerogHAMmMHEro AHA. JTO TOPMO3HT IPOLECC
MX BHEAPEHUS B CIIOPTHUBHYIO AEATENbHOCTb. A BeAb caMble
Hawlyylmne TPeHa)Xephl MpH HENpPaBWIbHOM HX INpPHMEHEHHH
MOryT OBITh He TOJBKO Hed(PGdEKTHBHHIMH, HO M OKa3hIBaTh
OTpHLATEJbHOE BIMAHME Ha COBEPIICHCTBOBaHHE (DH3MUECKUX
Ka4ecTB M TEXHHYECKOE MAaCTEPCTBO.

3avacTyio MeTOAOJIOrHsl OCHOBBIBAETCA Ha MHTYHIHHU Tpe-
Hepa, KOTOPbI MCXONMT JMINb M3 caMbix ofmux coobpaxe-
HEil (Harpy3ka CKOPOCTHO-CHJIOBOTO XapaKTepa, «Ha CHWIy»,
«Ha CTeUMANbHYI0 BHHOCIMBOCTB» U T. i ). Bce aTo mpuBoaut
K 60/bmO HETOYHOCTH, MPHOM3UTENLHOCTH B BhOOpe Tpe-
HHPOBOYHBIX 3aJaHMil.

PaHbme CcuMTanoCch, 4YTO TPEHHMPOBOYHHIE YCTPOMCTBA H
TpeHaXepbl MOFYT NPUMEHATb TOJBKO B3POCJIbie KBaJMMPHIH-
pOBaHHBIE CIIOPTCMeHBl. OJHAKO Teneph TEXHHIECKNE CPECTBa
YCIIEMHO NPHMEHSAITCA B 3aHATHAX C JEeTbMM H IOHOIIAMH.

IIpn HCOONB30BAaHMM TEXHUYECKHX CPEeACTB B Ipolecce
MOATOTOBKM IOHBIX CIIOPTCMEHOB HEOGXOAMMO YUHTHIBATH CJle-
Ayongee:

1. TpeHHMpOBOUYHBIE YCTPOHCTBa M TPEHAaXKEePH HE JOJIKHBI
NIPEeNATCTBOBATh BCECTOPOHHEMY (DM3MYECKOMY Da3BHTHIO Je-
Tell, NOAPOCTKOB M IOHOmEH, a Hao6OpoT, CcnocobCTBOBATH
COpa3MEpPHOCTH B DPa3BUTHM (PH3NUYECKHNX KadecTB, Xapak-
TEPHOH JJIA Ka’XXJAOro 3Tana MHOTrOJIETHEH MOAroToBkM. ToJib-
KO 3TO NIO3BOJMT CO3JaTh TOT (YHAAMEHT, HA OCHOBE KOTO-
poro B AanbHENIIEM MOrYT OBITh JOCTHUTHYTHI BBICOKHE CIIOp-
THBHBIE PE3YJIbTaThl.

2. Ilo cBoell HamnmpaBJIeHHOCTH TEXHHYECKHE CpPEACTBa
[AOJDKHB COOTBETCTBOBATh 3ajayaM KaXJOro KOHKPETHOTO
3Tamna MHOTOJIETHEH noaroroBku. Tak, Ha 23Tane HadvaJdbHOM
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COOPTHBHOM CHEIMAIM3anfy NPEANOYTEHUE JO/IKHO OTHAABATH-
CA TPEHHPOBOUHHIM YCTPOMCTBAM M TpPEHaXXepaM, COOTBETCT-
BYIOUMM OOYYEHMIO PALMOHAIBHONW CITOPTMBHOW TEXHMKE; Ha
aTane YrIyOJEHHON TPEHMPOBKHM — TEXHHYECKHM CpPEICTBAM
COIIPSIKEHHOTO0 BO3[ECHCTBHA; Ha 3Tale BHICIIETO CIIOPTHBHOTO
MacTEPCTBAa — TPEHAaXXepaM, MNO3BOJAIOMMM C BBICOKOH 3¢-
(heKTHBHOCTRIO pa3BUBaTh HEOOXOAMMEIE (PHU3MUECKHE KadecT-
Ba Haubosiee BaXHHIX il AHHOTO BMAA CIIOPTa MBINIEYHBIX
rpymn. CpeactBa cpouHod HHPOpPMAaUuMHM AOJKHB HaXOAHUTH
[MAPOKOE TIPHMEHEHHME Ha BCEX IJTanax NOATOTOBKM CIIOpT-
CMeEHa.

3. IlpuMeHeHHe TEXHHUECKHX CPEACTB AOMIKHO CIOcobCT-
BOBaTh (POPMUPOBAHMIO Yy IOHHIX CIIOPTCMEHOB TaKOH CTPyK-
TYpHl ABHraTeJIbHBIX HaBBHIKOB B peXHMe Oyaymedl copeBHO-
BaTE/NbHOH [AEATEIBPHOCTH, KOTOPAas XapaKTepHa il BRICOKO-
KBaJM(UIIMPOBAKHBIX CIIOPTCMEHOB,

4. Ha »ramax HayajapHOH CIIOPTHBHOH CHEHHAJM3aLHH ¥
yrIy6I€HHOM TPEHMPOBKH 1EJIECOO6PAa3HO BHIOIHATD YIpaX-
HEHHA OOIIETO M PpETHOHAJLHOro Bo3aeicTBMA. Ha srtame
CNOPTHBHOTO COBEPIICHCTBOBAHUSA GOJbIle YAC/AAETCS BHHMA-
HHUSA YOPa>KHEHHSM JIOKAJBHOTO XapaKTepa, IO3BOJIAIOMMM
U36HpaTeNIbHO BO3AEHCTBOBATh HA OINpPEAEJCHHbIE TPYNIH
MBI,

5. Bonee adpPexTHBHLIMM ABJIAIOTCA TPEHAaXEpH ¢ obpar-
HOH CBA3BIO, ITO3BOJAIONINE IOJYydYaTh HHPOPMAIHI0O KaK O
CTPYKTYp€ ABH)XE€HMH CIIOPTCMEHA, TaK M O IIapaMeTpax BHeI-
HEro Bo3aeicTBHA. [IOBHIMEHMIO KadecTBa Yy4eOHO-TpEeHMpPO-
BOYHOTO MOpOLIECCA CHOCOOCTBYET 3HAHME IOHBIM CIIOPTCME-
HOM MOJEJbHBX WIM 3TAJIOHHBIX XapaKTepHUCTHK, K KOTOPBIM
€My CJIefIyeT CTPEMHUTBHCH.

Y HauMHAIOIMHUX CIOPTCMEHOB Da3BUTHE (U3UUYECKHX Ka-
9eCTB NPOMCXOAHUT B OCHOBHOM OAHOHANPaBJCHHO, T. €. YJIyd-
maercA. Takx, Hanpumep, npM TNpPHMEHCHHMM YHOPaXHEHHH C
NMPEHMYIECTBEHHON HaNpaBICHHOCTBIO Ha pa3BUTHE CWIH ¥y
CNIOPTCMEHA YAYYHIAIOTCA II0KA3aTeJM M APYTHX (PHU3UIECKHX
KayecTs: OLICTPOTHL, CKOPOCTHO-CHJIOBBIX KauecTB M Jp.

Y cnopTcMEHOB BBICOKOTO KJjlacca B IIPOLIECCE Pa3BUTHA
¢M3NYecKUX Ka4eCTB HAYMHAIOT NPOSBIAATHCA NPOTHBOPEUHS,
T. €. IPH MNPEHMMYIECTBEHHOM pa3BUTHM OJHOTO H3 HHX
(HampuMep, BHIHOCIMBOCTH) YXYAIIAIOTCA ApPYTHe (Hampumep,
cuna, Owictpora). IlosToMy OpHONM M3 BaXKHEHIIMX 3amaq B
npoiecce MOJAroTOBKH BBICOKOKBaJIN(UIMPOBAHHKIX CIIOPTCME-
HOB fABJISIETCA ONpPEAEICHUE NMPABWIBHOTO COOTHOMIEHHUA MeX-
Ay obbeMaMM TPeHMPOBOYHOH pabOTH Pa3NMUYHOM HANpaBiIEH-
HOCTH.

295



Kpome Ttoro, Habniopaercs eme OfHA 3aKOHOMEPHOCTb.
Ecav HauMHAIOWME CIOPTCMEHB NPUMEHSIOT OYEHb OO0/bINOM
JMana3oH pa3HoOOpa3HBIX TPEHUPOBOYHLIX CPEICTB, TO ¥
CIIOPTCMEHOB BBICOKOTO KJjlacca KpYr IPHMEHSEMEIX CpPEACTB
cy)aeTcs. ITO NPOHUCXOAMT NMOTOMY, 4YTO BBICOKOKBaJIUHIM-~
pOBaHHbIE CIOPTCMEHHI OOGKYHO CTApalOTCA IPUMEHATb Ha-
nbosee 3¢deKTUBHbIE YIPAaXXHEHUS M HE XOTAT TPAaTHUTb Bpe-
MA ¥ CWIbI Ha Mano3cddeKTUBHBIE, C MX TOYKM 3peHHsA, yII-
paxHenusa. Ho B pesysibTaTe MHOrOKpaTHOro NOBTOPEHHA
OPraHM3M CIOPTCMEHa ajalTHPYeTCA K YMpaXXHEHHSIM, BO3-
HHKaeT cTabWiM3amms ycnoBHOPedIEKTOpPHHX cBsazel. Ilo-
9TOMY Aaxe caMble 3¢¢PEeKTHBHBEIE YIpPaXHEHHUA, €CIH HX MO-
CTOSHHO NPHUMEHATh B Te4YEHUE JJIMTEJIbHOrO BpEMEHH, He
NPHHOCAT JXENaeMoro pes3yjbTaTa.

IIpuMeHeHME TEXHUYECKMX CPEACTB IIOMOraer usbexars
TaKoro mnosioxeHusi. OHO pa3HOOGPasHT BO3AEHCTBHE YIpaK-
HEHMH Ha OpraHW3M, INOBHIIIAET 3MOIMOHAJBLHOCTD 3aHATHI,
OpHako OpraHM3M CIOPTCMEHa MOJXKET ajalTMpOBaTbCcsAd H K
3aHATHAM Ha TPEHHPOBOYHBIX YCTPOHWCTBAX M TpEHaxXepax,
MO3TOMY HEOBXOAMMO MEPUOAMYECKH MEHATb KOMIUVIEKCH YII-
paKHEHMi1, METOABN HMX BHINOJHEHHS.

MeTrognuka NpPUMEHEHHS TPEHAXEPOB M TPEHHPOBOYHBIX
YCTPOWCTB JONXHA ONUPAaThcA Ha OOIIHe 3aKOHOMEPHOCTH,
ompeAesifieMble TEODHEH H METOAMKOH (PH3MYECKOIO BOCIH-
TaHMA NP Pa3sBUTHH (PU3HUUECKHX KAYeCTB: CHJIbL, OBICTPOTHI,
BbHIHOCJIMBOCTH, JIOBKOCTH M T'HOKOCTH.

Tak, HampuMep, NpPH BHIIOJHEHWH yNpPaXHEeHHWH A pas-
BHUTHS CHJIOBBIX CIIOCOOHOCTEHt opuoll M3 Haubosee Ba)KHBIX
3ajay ABASETCS BHIOOD BEIMYMHBI CONPOTHBJICHHMA WM OTHA-
romenuns. Ecim oTAromeHne HEBEJIWKO, TO, BO-TIEPBBIX, 4acTO-
Ta COKpPaIIeHWA MBINIY HEBEJINKa, BO-BTOPHX, ABHraTenbHas
aKTHMBHOCTb MBI HOCHT CMEHHBI XapakTep, T. €. 110 Mepe
YTOMJIEHHS OAHH BHIKJIOYAIOTCA M3 paboTH, a BMECTO HUX
HAaYMHAIOT QYHKIMOHUpOBaTh Apyrue. CrieloBaTebHO, MHOTO-
KPaTHO BHINOJHAA yNpaXHEHdEe ¢ HeGOJBIMHMM OTATrOMEHHEM,
MBl GyeM pa3BMBaTb 0OJbIIE BHIHOCIMBOCTb, YEM CHIIY.

Jns pa3BUTHA CWIbl HEOOXOAMMBI MaKCHMaJbHEIE CHJIO-
Bbl€ HampsIKE€HHS, KOTOPHlE MOTYT OBITH AOCTHIHYTHI CJIEAYIO-
UMM IYTAMH:

1) npeopgonenueM HenpejeJbHbIX CONPOTHBJICHHHA, HO C
Npene/bHBIM YMCJIOM IOBTOPCHHUH;

2) npepesbHBIM YBEJHYEHMEM BHEIMHErO0 CONPOTHBJECHHA
(B IMHAMHMYEeCKOM MJIM CTaTHYECKOM peXuMme);

3) mpeoposieHMEM CONPOTHBJIEHHH C NpPEAEJBHOW CKO-
pocCTbIO.
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Teopus U MeTOOMKA (PHU3UYECKOTO BOCITHTAHMS PEKOMEH-
OYIOT BBIAENATb CIEAYIOIME BEJHYMHBI CONPOTHBJIEHMH B 3a-
BUCHMOCTH OT KOJMYECTBAa IIOBTOPEHHI CHJIOBBIX YIpa’kHeHMi
B OZHOM mnopxope (Tabn. 2).

Tabauma 2
KraccudHKalUsa CHIOBbIX Harpy3ok

YHUcao BOIMOXHBIX nos’ropeﬂnﬁ'

B OJHOM nopxope Bec (conporusiaeHue)
1 IMpepenbubii

2—3 Oxkosonpeaebabl it
4—17 Bonswon

8—12 YMepeHHO 6Bosbmoi

13—18 Cpenuui

19—25 Masmiit

Cabire 25 OueHb MaJbli

Ha HayajbHbIX 3Tamax 3aHATHH (U3MYECKOH KyJbTypoH
WM cIIOpTOM 3¢ dEeKTUBHOCTD IIpoIecca Pa3BUTUA CHJIEL Majlo
3aBUCHUT OT BEJHUYUHEI COIIPOTHBJIEHUS, €CJHM 35Ta BeJUYMHA
poime 35—409%, or MakcMMmyma.

IIpy NOBHILIEHMHM CHOPTHBHOrO MacTepcTBa Oosbiune OTs-
roueHust Bce Gosee 3ddexkTuBHbl. Mo Mepe pasBuTHsA CHABI
BEeJIMUMHA COMPOTUBJIIEHUA COOTBETCTBEHHO YBEJMYMBAECTCA M
HaXoAMTCHA OOBIYHO B mpepenax «bonbmoi» (taba. 2). Ha-
MpUMep, CIOPTCMEH, BHIIIOJHAA YNpaXKHEHUE HAa TPEHUPOBOY-
HOM ycTpoMcrtee, cienan 10—12 nosropenuii. 1o o3Hauva-
€T, YTO HeOOXOJMMO YBEIMUHUTb BEJMUUHY CONPOTUBJICHHA Ta-
kUM 0oOpa3zom, uyTo6bl OH MOr BBHINOJHMTb 3TO YNpaKHEHHE
Juub 4—7 pas.

CniopTcMeHbl BBICOKOM KBasMdHUKAUUM IMPUMEHSIOT IIpe-
AeNbHbIE U OKoJsonpenenbHbie (Ha 10—159, MeHbine Makcu-
MaJIbHOTO) OTArOMEeHMsI WIM CONPOTUBIeHMst. Beca 6dsbmmue,
4YeM NpeAesbHbI TPECHHPOBOYHEIN, HE PEKOMEHIYeTCs IpuMe-
HATH yYaule, YeM OAMH pa3 B 7—14 nueil.

I[Ip¥ BHINOJHEHHH CWIOBBIX YIpaXxHEHUNH C OTATrOLIEHUEM
MM conpoTtumieHneM 509, OT MaKCHMyMa M BbIillle MHTEPBAJIbI
OTAbIXa MeXJy IOBTOPEHHUSIMH COCTaBAAIOT 2—3,5 MUH, yBe-
JMYMBaACh 10 4—6 MUH OpH paboTe C NpeAeJbHbIM COMNPO-
THBJICHHEM.

IIp¥ MOBTOPHOM BBITOJIHEHMM YNPaXHEHHH ¢ HEOOJbIIMMHU
HaNpsUKEHHMAMM JIbIXaHHE 3ajiepXXuBaTh He ciaeayeT. Hatyxmn-
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BaHME ¢ 3a/IEPKKOM OBIXaHHA JOIYCTHMO TOJBKO NPH KPATKO-
BPEMEHHHX MAKCHMAJbHHIX HANpPAXKEHUAX.

Hcnoab3yss TpeHaxepn H TPEHMPOBOYHHIE YCTpOHCTBa
IJIA Pa3BUTHA OBICTPOTH, CAEAyET NMOMHHTb O TOM, YTO 3TO
du3MuecKkoe KauyecTBO HMEET HECKOJbKO NPOSABICHMN, OTHO-
CHTE/IbHO HE3aBHCHUMBIX ADYT OT ApYTa:

— JIATEHTHOE BPEMS [BHTATE/IbHON PEAKIIMHU;

— CKOPOCTb JJIEMEHTADHOrO JBMXEHMS (NPH MaJioM
BHEIIHEM COIPOTHBJICHUH) ;

— YacTOTy ABHKEHMH.

Insa BocIATAaHMA OBHICTPOTH pEaKLUMH TPUMEHSAIOTCH Y-
paXXHEHHS Ha MOBTOPDHOE BO3MOXHO OBICTPOE pearMpoBaHHE
Ha BHE3aNHBIA CHCHAN WM M3MEHEHHE CHTYaLHH.

C pesnbi0 pa3BHTHA OGHICTPOTH ABHUKEHMH HCIOIB3YIOTCA
yIpajXHEHHs, BHNOJHIEMHE C MAKCHMaJbHOX CKOPOCTHIO.
Takue ynpaxXHEHMA MAOJKHH COOTBETCTBOBATbH CJICAYIOIIMM
TpeGoBaHnAM:

— TEXHMKA HX BHIIOJHEHMA JO/UKHA obecreuuBaTh ABH-
JKEHHUA C MpeAeabHON CKOPOCTHIO;

— YOpaXHEHUS [OOJXHH OBITh HACTOJLKO OCBOEHHBIMH,
4TOGH BO BpPEMS HMX BBUIOJHEHHS OCHOBHBIC BOJIEBHIE YCHUIMSA
6bM Hampas/JeHH He Ha crioco®, a Ha GHICTPOTY BHITOJHEHHS;

— INPOMO/UKUTENBLHOCT YNPA’KHEHWH fAOJXHA OHTH Ta-
KOM, 4yTOGH K KOHL BHIIOJHEHHS CKOPOCTb HE CHMIXKasiach
BCJICACTBHE YTOMJICHHMS.

HHTepBaIN OTABIXa NpPH BHIOJHEHWH YNPaKHEHHMH 1A
pa3BUTHA GHICTPOTH peaKLUMM U OHCTPOTH ABHIKEHHIN JOJIKHBE
OLITH HACTOJBKO 00JBIIMMH, YTOOH OOECIIEYHTH MOYTH IIOJI-
HOE BOCCTAHOBJICHHE.

MakcuManbHag CKOPOCTb, KOTOPYIO MOJXKET NPOABHUTH de-
JIOBEK B KaKOM-JIHGO ABUKEHHMHM, 3aBUCHUT TaKXe OT JWHAMMUY-
HOM cHinl, TMOKOCTH, BiAafieHMsA TeXHUKON M T. m. ITosTomy
pa3BHTHE OBICTPOTH! ABHIKEHMH [OJ/UKHO OHBITH TECHO CBS3aHO
C Pa3BHTHEM [PYrMX (PU3HUECKHX KAYeCTB M COBEPHIEHCTBO-
BaHMEM TEXHHKH.

Ipu pa3BuTHH OLICTPOTH CJEAYEeT OOMHHTb O TOM, YTO
MHOTOKPaTHOE ITOBTOPEHHE YIIpaKHEHMsl NPUBOAMT K 06Gpaso-
BAaHHMIO [JBUraTEJbHOTO0 AMHAMMYECKOrO0 CTEPEOTHNA, 4TO HpPH-
BOOUT K crabmwin3aumm papuxeHusa. IIpuw aToM crabumsn-
PYIOTCS TNPOCTPAHCTBEHHHIE W BpPEMEHHEIE XapaKTEPHUCTHKH,
4yTo BeAeT K 0Opa30BaHMI0 TaK HA3LIBAEMOTO CKOPOCTHOLO
6apbepa.

Jnst npeofoseHMst CKOPOCTHOro Gapbepa HEOGXOAMMO HMpPH-~
MEHATh TaKHe CPeACTBa, METOAB M YCJOBHS, KOTOpHE IIO-
Morju OBl CHOPTCMEHY He TOJBKO IIOBHICHTb MPEENBHYIO
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OBICTPOTY, HO M B MHOTOKDATHHIX INIOBTOPCHMAX 3aKPEIUTh
€e Ha HOBOM ypoBHE. Bonbmylo nmoMompb B 3TOM MOIYT OKa-
3aTh CIEUMaJIbHhE TPEHAaXXEpHI.

IIpy TpeHMpoBKEe BHHOCIMBOCTH CJEAYET YYMTHIBATH, UYTO
OHa pa3BHBacTCA JIMIIb B TeX CAy4asdX, KOrAa B Mpolecce
BBIMOJIHEHNs YIOPaXXHEHUH mpeoponeBaeTca yTtomuenue. IIpnm
DTOM OPraHM3M IPHCIOCAbAMBaeTCA K HACTYNAIOIIMM CABMIaM
B ACATECJIBHOCTH OPraHM3Ma, UYTO BHEIIHE BLIPAXKaeTcA B YyIy4-
IIEHMH BRIHOCJMBOCTH.

IIpn BHINOJHEHHH YNpPaXKHEHHUH C ILENbI0 Pa3sBHTHA BHIHOC-
JIMBOCTH HArpy3Ka Ha OPraHM3M ONpEAEAeTCHA MO CIACAYIOMMM
OCHOBHBIM IIapaMeTpaM:

~— HHTEHCHBHOCTH BHINIOJHEHHMA YIPa’XHEHUI;

— MNPOAOC/IKHTEJIbHOCTH YIPa>kHEHMI;

—— 4YHCJYy NMOBTOPEHWH ynpaXHeHMl;

— MPOJO/IXHUTEJIbHOCTH MHTEPBAJIOB OTAbIXA;

— XapakTepy OTAnIXa (ImacCHUBHEINH, aKTMBHHI).

PazmyHOoe coueraHHe 3THX ¢aKTOPOB OIpEAEHAET He
TOJIbKO BEJIMYMHY, HO M KadyeCTBEHHbIE OCOOEHHOCTH OTBET-
HBIX peakuuil opraHu3ma.

EcTecTBEHHO, YTO YeM BHINIE MHTEHCHBHOCTb BHIIOJHEHUSA
YIpaXKHEHHs, TEM MEHbIIE €ro MPOAOJXKHTENbHOCTb. A JIH-
TEJILHOCTh BHIIOJIHEHMS paGOTH, B CBOI0 O4epenb, OMpefe-
JIfET, 3a CUET KaKMX [OCTABIOMKOB DHEPrMHM OHa 6yaeT BuI-
mosHATbcA. EcaM NpoponkurebHOCTD paGoThl HE MOCTUrAET
3—5 MuMH, TO ApIXaTeJbHBIE MPOLECCH HE yCHEBaloT AOCTHYb
MaKCHMMAJIbHHIX BEJMYMH M DHEPreTHUecKOe ofecmeueHme HAET
B OCHOBHOM 33 CuYeT aHa’pPOOHBIX peaKLHil, KOTOPbE, B CBOIO
ouepenb, AEAATCH Ha PocHOKPEATHHOBLIE M INIMKOJMTHYECKHE.

Jnsi coBepmieHCcTBOBaHMA $ochHOKPEaTHHOBOro MEXaHM3Ma
NPUMEHAIOTCH YIOpPaXHEeHUA JIMTEJIBHOCTBIO OT 3 mo 8 ¢, mua
YAYUIIECHAS IVIMKOJMTHIECKUX npoueccoB — oT 20 ¢ 10 2 MuH,
LN YAy4OIEHHs adpOOHEIX peakuuii — Beime 3—5 MHH.

CrnepgyeT Tak)Xe IMOMHHMTb O TOM, 4TO YMEHbIIEHMe WHTEep-
BaJIOB OTARIXa NMPH BHICOKON MHTEHCHMBHOCTH BHIMIOJIHEHHUSA YII-
paxHeHMI [enaeT Harpy3ky 6osee anHaspoOHONM, a ysenuue-
HUEe — a’poOHOI.

IIpu pa3BUTHH JOBKOCTH YNPaKHEHMS HeOOXOIUMO MOJ-
6upaTh TakuM 0Opa3’oM, YToOM OHHM CHOCOOCTBOBA/M OCBOE-
HMI0O KOODAMHAIMOHHO CJIOJKHRIX JBHraTeJIbHBIX JeHCTBHIH,
BOCMMTHIBAIM CIIOCOBHOCTD OBICTPO MEPECTPAHBATD ABUIATEJb-
HYIO JIEATENBHOCTh B COOTBETCTBUM C TPEOOBAaHUAMM BHE3AIHO
MeHAmeNca 06cTaHOBKH.

OcHOBHOE HampaB/eHHE NpPH Ppa3BUTHH JIOBKOCTH — 3TO
MOCTOAHHOE ORJIAAICHUE Pa3HOOOPa3HLIMH HOBHIMHU JBUraTeNb-
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HbIMM HaBHIKAMH H YMeHHAMH. Bosbioe 3HaueHWe npH 3TOM
HMEET COBEPLIEHCTBOBAHME CIOCOOHOCTM CIOPTCMEHA TOYHO
BOCIIPHHMMATbh CBOHM [BHJKEHHS B INPOCTPAaHCTBE M BpEMEHH
(Tak Ha3bIBaeMO€ YYBCTBO NPOCTPAaHCTBa, YYBCTBO BPEMEHH,
YYBCTBO PaBHOBECHsA), PALMOHAJIBHO 4YEpPeAOBaTh HaNPAKEHHE
U pacciabienne.

BeimosiHEeHHE yNpaj)kKHEHWMH, HANpaBJIE€HHbBIX Ha pa3BHTHE
JIOBKOCTH, GBICTPO BEAET K YTOMJIEHHIO LIEHTPAJIbHONM HEpPBHOM
CHCTEMBl. A NPH YTOMJIEHHH TepHeTCSA YETKOCTb MBIIIEUHBIX
OLIYIIEHUH, UYTO 3HAUYHTEJbHO CHHMXaeT 3¢d¢dEeKTHBHOCTh MpO-
necca pa3sBUTHsS JIOBKOCTH. IloaToOMy [JiAa pa3BHTHA 3TOro
KauecTBa PEKOMEHAYIOTCS HHTEPBAJIBl OTABIXA, AOCTAaTOYHHIE
JJIA TIOYTH MOJIHOTO BOCCTAHOBJICHHA.

Ipun passuTu MOKOCTHM HCMOAB3YIOTCA YNpPaXXHEHHMA C
60nbIIONA AMIUTMTYAOH OBMIXXEHMMA, TaK Ha3LIBA€Mble YIIpaX-
HEHUA HAa pacrArvBaHue. OHM AEIATCA HAa ABE IPYIHIIbl — aK-
THBHBIE ABMXEHUsI (32 CUeT COKpAIeHHsl MBIIII) M MacCHB-
Hble (C HMcnoJp3oBaHMeM BHemHHMX cuia). Ilocse akTHBHBIX
yIpaKHEHNH yBeJMYeHHblE MOKA3aTeNd I'MOKOCTH COXPaHAIOT-
Cs JoJipllie, 4YeM MOcCJie NMacCCHBHBIX.

Tepea BHINOJIHEHHEM YNPAXXHEHHM AJA pa3BUTHA MMOKOCTH
HEOOXOIMMO XOpPOIIO pPa3OrpeThCs, XKEJATeJbHO A0 MOABJIEHUA
nora. YnpaKHEHHsl Ha pacTArMBaHME PEKOMEHJYETCs BhIMOJ-
HATb CEPUAMM II0 HECKOJIbKY IOBTOPEHMH B KajX[o# C mocTe-
[EeHHbIM YBeJIHUYEHHEM aMIUIMTYAB aABMXXKenuit. Hanbonbmmi
3¢ deKkT np pa3sBUTHHM IMOKOCTH HabogaeTcs, eciM ympax-
HEHHs BHINOJHATbH €)KE€JAHEBHO WIM Jake [ABaXAbi B JEHb.
VOpaXXHeHHMS Ha PacCTArMBaHME OOBIUHO BBIIOJIHSIOT AO JIErKOM
601, YTO MABAAETCA CHTHAJIOM K HMX MpeKpaUleHHIO.

Hapsany ¢ BbIIIEH3IOXEHHBIMHM IIOJOXEHHMAMH TEOPDHH H
METOIMKH (PM3HUECKOro BOCIMTAHHA H CIOPTHBHOM TpPEHM-
POBKHM METOJAMKA MPHUMEHEHHMs TPEeHa)KepOB M TPEHMPOBOYHBIX
YCTPOMCTB B INOATOTOBKE CIOPTCMEHOB HMMEET CBOM 0CObeH-
HOCTH.

Pa3paboTka METOAMKN NPUMEHEHHA TEXHMYECKHMX CPEACTB
B TPEHMPOBOYHOM IMpOLECCE CIOPTCMEHOB ABJIAIACH NpeaMe-
TOM CHelHaJbHBIX MCcCAeA0BaHMH, mpoBoauMbix B0 BHUU®Ke,
Ir'NONIUPKe, BTOUDKe n ap.

IIpogpeccop M. II. ParoB ¢ corpyauukamu (BHHNUDK)
OOJIyYWIM MHOTO HMHTEPECHBIX [AAHHKX 006 3¢ ¢eKTHBHOCTH
NMPUMEHEeHNs1 KOMILIEKCHOro TpeHa’KepHOro CTeHa, O3BOJIAIO-
IIero BBECTH CIIOPTCMEHA B MOJHOCTBIO KOHTPOJIMpYEMBbIH pe-
JKHMM JIBUTaTeJbHOH [EATEJbHOCTH, COOTBETCTBYIOLIMA ILIAHH-
PYEMBIM YCJIOBHSIM PEKOPAHOIO MPOXOJKAEHUSA COPEBHOBATEJb-
HOM JmMcTaHuMM ¢ obecneueHMeM NPHM 3TOM BO3MOXKHOCTEH
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HCKYCCTBEHHOTO MNOJJEpPXAHUA KOHTPOJMPYEMBIX (PYHKUMH B
paccYMTaHHHX 3apaHee ONTHMaJIbHBIX AHala3OHaX.

B DbBenopycckoM HHCTHTYTe (PHU3MUECKOH KYJABTYPH B
1973 r. npu kKadenpe serkoit aTaAeTHKHA ObLlia CO3JaHa Hayd-
Has naGopaTopMs, Ifie NMPOBOAATCA HCCIENOBAHMA O pa3pa-
60TKe M MeTONMKE NPUMEHEHHs TPEeHaXepHHIX YCTPOUCTB B
NOJAroOTOBKE CIIOPTCMEHOB Pa3/M4YHON KBa/MQHKaLMH, NOJIa M
BO3pacTa.

IIpenopasatenn »3toit kadeapnr A. H. KoHHMKOB M
B. II. KpricaHOB Ha OCHOBAaHUM DPe3yJbTATOB NPOBEAECHHBIX
HCCIIeJOBaHUN IOKAa3a/JM, YTO NPH BHINOJHEHHH YOpa’XHEHHMH
JIOKQJbHOTO XapaKTepa Ha TpEeHa)kepax ¢ OTArOIIeHHEM B
20, 30 m 409% ot MakcuMaabHOro 3¢¢eKT HUX BAMAHAA
Ha OPraHM3M CINOPTCMEHOB 3aBHCHT OT AJIMTEJBHOCTH BLITIOJI-
HEHUs ynpaKxHeHns. Tak, HapuMep, NPy BBHINOJHEHHH YIIPaXK-
HeHHUH ¢ oTAromenyeM B 20% OT MakCHMaJbHOrO B OBICTPOM
Temne A0 15 c passuBaercA ObicTpoTa gmpuxeHwii. ITpomos-
JKas BHIIOJHATh 3TO JXe YNpaXHeHWe [Aajblie, B IEPHOM C
15 po 20 c pa3BUBalOTCA CKOPOCTHO-CHJIOBhHIE KauyecTBa.
B mnepuox pabGorsl mociae 20 ¢ pasBuMBaeTcCs chelUanbHas
CKOPOCTHO-CHJIOBasl BbIHOCJIMBOCTb.

TIpy BHINONHEHMH YNPa)XXKHEHHH B GHICTPOM TEMIIE C OTATO-
menueM B 30 u 409 ot mMakcumaimHOro o 10 ¢ paspupaloT-
cAd B OCHOBHOM CKOPOCTHO-CHMJIOBhIE KauyecTBa, a HauyHHasdA
¢ 11-ff cekyHanl HacTynaeT IIEpHOJ pPa3BUTHA CKOPOCTHO-
CHJIOBOM BHIHOCJIMBOCTH.

ATH pe3yJbTaThl GBUIM MOJyYeHH MpH OOCIeAOBAHHM IOHO-
meii-cnpurtepoB 11 u III paspspgos B Bo3pacte 15—16 ier.

CotpyauukoM xadeapn saerkoid artaetukn BIOUdKa
3. II. Tlosw6aHoBBIM ObUTO pa3paboTaHO TPEHMPOBOUYHOE
YCTPOHMCTBO, MO3BOJIAIONIEE OCYMECTBIATh YAAPHYIO CTUMYJLA-
IMIO NpeBapUTENbHO HampsXEHHHIX MBI MeTaTesel B Imo-
JIOXEHUAX, CXOAHHX C OTAEIPHBIMM MOMEHTaMH (PHHAJIBHOTO
YCWIHSA B CIIOPTUBHBHIX METaHUAX. DKCIEPHMEHTAJBHO JOKa3a-
Ha 3¢ GPEKTUBHOCTb NPUMEHEHUS 3TOr0 TEXHMYECKOTO CpeAcT-
Ba B MOATOTOBKE MeTaTeJed. YJIUTHIBasA, YTO YIPaKHeHMs Ha
3TOM TPEHHPOBOYHOM YCTPOHCTBE OKa3bIBAIOT OYeHb CHJIbHOE
BJIMSHWE Ha HEPBHO-MbILIEYHHIH anmapaT CIIOPTCMEHa, aBTOP
npejJaraeT CAeAyIOIYI0O MeTOJHKY ero NpUMeHeHUs B Tpe-
HHPOBOYHOM Mpoliecce KBAMM(PHUIUPOBAHHEIX MeTaTese:

— KOJIMYECTBO IIOBTOPEeHMit B OgHOM mojxoae 6—8;

— KOJHYECTBO IIOAXOAOB B OJHOM TPEHHPOBOYHOM 3aHA-
THU 4—S5;

— MOPOJO/IKMTENbHOCTh OTABIXa MeXAYy OoaxogamMu 2—
3 mun;
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— KOJIHYECTBO 3aHATHH C TAKUMH HArpy3kaMH B HeJe/b-
HOM IHKJe 10 3.

IOns cOo3MaHMA HUCKYCCTBEHHBIX YCJIOBHMH NS BHIIOJIHEHUSA
JOHBIMH IIPHTYHaMH C mecTOM 3bdeKTHBHHX ABHIXEHHUH,
XapakTepHHX A1 ONOPHOH YacTH NpLIXKa, COTPYAHHMK Ka-
denprr serkof atnernkn BIOM®Ka I'. 3. BpusuHckui pas-
paboTan TPH TEXHMYECKHX CpefCTBa:

«O6neruamoimiee TpeHaXepuoe ycrpoiicteo 1» (OTY-1)
{cM. puc. 209), nossossiolnee BHIMOJHATD JABHraTEJbHbIE JIEH-~
CTBHMA, O/MM3KNE MO CTPYKType IOBHXKEHHAM B (da3ax B3Maxa
H pa3rubaHMA HOTH.

<«HEepIIHOHHOE TPEHaXXEPHOE  YCTPOHMCTBO» (UTY)
(cM. puc. 210), no3Bossiomee BHIIOJHATD ABMXKEHHUSA, XapaK-
TEPpHBiE JAA MOATATHBAHHA C MOBOPOTOM, H OTXHMAaHHA.

«Obneruaionee TpeHaxepHoe ycrpoiictBo 2» (OTY-2)
(cMm. puc. 211), c NOMOILBIO KOTOPOrO BO3MOJXHO BHIIIOJHE-
HHMe ABMXKeHHNH, OIM3KMX MO CTPYKTYpe K TpeOyeMBIM nBHTra-
TEJbHBIM JAEHCTBHAM B (pasax B3Maxa, pasrubaHUs, OTKHMa-
HHs HOTH H NEpexojia yepe3 ILIAHKY.

Ha ocHOBaHMM pe3y/JbTaTOB NMPOBEAEHHHIX HCCJEAOBAHHI
aBTOp MOKa3aJ, 4TO AnA oHomed 13—15 jeT onTUMaabHBIM
PEXMMOM MHOTOKPATHOTO BHINOJHEHHS CHENHaNbHHX YIpak-
HEHHH B OJHOM TPEHMPOBOYHOM 3aHATHH SBJIAETCH:

— ¢ momompio OTY-1— 5 cepwit mo 2—5 NOBTOpEHMIA,
MHTEPBAaJl OTABIXa MEXJY CepHuAMH 2—3 MUH;

— ¢ moMompio MTY — § cepuit mo 2—7 mNOBTOpeHHN,
HHTEpBaJ OTAbIXa MexXxay cepusmm 1,5—2 mum;

— ¢ nomompio OTY-2 — 4 cepum nmo 2—6 NOBTOpEHHH,
HMHTEpBaJl OTAbIXa MEXAYy cepusiMH 2—3 MHH.

JocTH)XeHHE HEOOXOAMMBIX MapaMeTpOB JIBHIKEHHWIl INpH
BHIIOTHEHMH IoHOomaMu 13—15 ser cnenumanabHBIX yIpaXKHe-
HMH OCYIIECTB/ISETCA pEryJAuMedl BHEMHEro J006aBOYHOrO
ycwiMA B caeaylomuXx auanaszonax: OTY-1 — 284,24-29,4 H;
UTY — 40—509% ot makcumaabuoro Beca; OTY-2 — 245,04
+22,5 H.

DT TpeHa)XXepHble YCTPOHWCTBA LeecO00pa3HO NPHMEHATD
Ha OPOTSAKEHHHM BCEro TOAWYHOFO IMKJIAa TPEHMPOBKH IOHHIX
NPHIF'YHOB C INECTOM BO BpeMs 3aHATHH, OTBEACHHLEIX Ha
THMHACTHYECKYIO NOATrOTOBKY, B CJEAYIOmER nocaeaoBaTesb-
Hoct: OTY-1, UTY, OTVY-2. YnpaxxHeHHs PEeKOMeHAyeTcs
BHIMOJIHATb «MaKCHMaJIbHO OBICTPO».

Ha 53¢ ¢exTHBHOCTD TPEHHPOBOYHOrO IIPOLIECCA BIAMAET
COOTHOIIEHHE TPAAWLMOHHBIX H HETPAJHLIMOHHBIX CPEACTB.
B pasnuuHBIX BHZAX cOopTa OHO pa3Hoe. B WacTHOCTH, cO-
IVIACHO pe3yJIbTaTaM MpPOBEJEHHBIX HAMH HCCJEAOBaHUMH, 3TO
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COOTHOWEHME ¥ GeryHoB Ha kopotkue aucrauuuun II—III pas-
pAnoB MoxXeT ObiTh 2:1.

C BBeJeHMEM TpPEHAXXEPOB B CHJIOBYIO M CKOPOCTHO- CHJIO-
BYIO TIOATOTOBKY CHOPTCMEHOB HECKOJBKO M3MEHSIOTCH INpel-
CTaBJeHUA - 06 00beMax YIpaXHEHHH C OTATOIICHHUSAMH.
Hanpumep, BHIIONHAA YNpajXXHEHHE JIOKAJIBHOrO XapakTepa,
KOJIMYECTBO MOBTOPEHMA KOTOPOrO B OJHOM HOAXOAE COCTaB-
asier 50—70, a BeJMUHHB IIPEOAOJIEBAEMOr0 COIPOTHBJICHHUA
B npepenax 15—18 kr, o6muit 06beM BHOONHAeMON paGoTH
B JaHHOM ciy4ae OyJeT COCTABJAATh OKOJIO TOHHH. B TpeHH-
POBOYHOM 3aHATUM OOBIYHO MPUMEHSAETCA KOMILIEKC TpeHa-
JKEPHBIX YCTPOHCTB pa3IMYHOTO MO MacmTadaM BO3fEHCT-
BHA — OT JIOKQJIbHOrO A0 o6mero. BenuuwHa BHEmIHEro cO-
NPOTHBJIEHHUA Yallleé BCEr0 YCTaHaBJMBAaeTCA B mpengenax 20—
409, oT MaKCHMaJIbHOrO yCWJaHA. B 3aBUCHMMOCTH OT HaIpaB-
JIEHHOCTH TPEHHPOBOYHMWX 3ajaHMili 06beM cyMMapHOH Ha-
IPY3K¥ B OGHOM TPEeHUPOBKE y GEryHOB Ha KOPOTKHME AMCTAH-
muu II—III paspapgoB Moxer mocturate 7—10 T.

Ho Bo3zeilicTBUE TPEHHPOBOUHOM HArpy3KM 3aBUCHT He
TOJBKO OT BHEWIHHX ITapaMeTpoB (HalpHMep, OTATOLIECHWA)
M BEreTaTHMBHBIX CABHIOB B OpranvMsMme (Hamnpumep, 4acrora
CepAeyHbIX COKpPallleHMH), HO M OT KOOPAMHALMOHHOM CJIOXK-
HOCTH M IICHXHWYECKOH HaNPS)KEHHOCTH BHITOJHAEMBIX YIpaX-
HEHMH.

Brimme ropopusoch 0 MeTOJMKE IPUMEHEHHA TEXHMYECKHX
cpeacTB B (U3NUECKOHN MOATOTOBKE CIIOPTCMeHOB. UTO KacaeT-
CA METOAMKHM MCIOJBb30BAHUA TpPEHAXEPHHX YCTPOUCTB B
npouecce 00yueHUA ABHraTeIbHBIM ACHCTBHAM, TO MOJXHO OT-
METHTb CHAEAYIONIHEe OCHOBHbIE MOMEHTHI.

Teopusa U MeTOAMKA (PH3UUECKOr0 BOCIHTAHUA B IIOCTpOE-
HHH NpoLecca OOyUeHHs JBHTATEJIbHBHIM ACHCTBHSAM BHIENASIOT
TPH OCHOBHHIX 3Tamna. Ha mepBoM 3Talle mMpOMCXOOMT Haualb-
HO€ pa3yuyMBaHHe, BTOpOH DTanm XapaKTepH3yeTcA Yriy6ieH-
HEIM, AE€TAJM3UPOBAaHHEIM pa3yudBaHHEM, H Ha TpETbeM 3Ta-
ne obecrieyUBaeTcA 3aKpeIUleHHEe W AajbHeimee COBEPILEHCT-
BOBaHME JBUTaTEJbHOIO AEHCTBHA, B pe3yJbTaTe uero (popmH-
PyeTcs IPOYHHIA HaBHIK.

TpeHaxepHbIe YCTPOMCTBA MOTYT MCITOJb30BaTbCA Ha KaX-
JIOM 3Tane OOyueHHs B 3aBUCHMOCTH OT TEXHHUECKMX Xapak-
TEPHUCTHK TPEHAaXEPOB H OT HOCTaBJAEHHLIX 3aAau. OcoGeHHO
3¢ddeKTHBHH TPEHaXXepHHIE yCTPOHCTBA HAa Ha4ya/IbHOM JTalle,
B IE€pMOJ, pa3yuyMBaHMs JEHCTBHH, KOrja, Kak MpaBWiIoO, ABU-
JKEeHNs 3HAYMTEJIbHO OTJIHYAKTCA OT 3aJaHHOro obpasua. Cre-
IiMaJibHble TPEHa’Xephl NO3BOJAIOT INpeAyNnpesuTb U YCTaHO-
BUTDb Haubojiee rpy6uie OMMOKN B CHOPTHBHOM TEXHHM Ke
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HanGosice THNMUYHBIMH OTKJOHEHUSMH Ha cTaguu popmH-
pOBAHHA MEPBOHAYAJIBHOTO YMEHHA ABJIAIOTCH:

— BHECEHHC B [IBHTaTeJIbHBI aKT JMINHAX JABHI)KEHHI;

~— OTKJIOHEHHE€ ABHIKEHHI [0 HAIPABJIEHHIO H AMIUTHTYJE;

— HeCOpPa3MEpPHOCTb MBIMIEUHBIX YCWIMH M H3JIMIIHAA Ha-
IPs)KEHHOCTh MHOTHX MBIIIEYHBIX IPYNI;

— HapyuieHHe O6LIEro pUTMa JeHCTBHS.

OCHOBHBIMH TIPHYMHAMH 3THX HNCKa)XXEHHMH [IBHraTeJIbHOro
aKTa SABJAIOTCA: HEAOCTaTOYHas ¢pu3MyYecKas TNOATOTOBJICH-
HOCTb, 0OA3Hb, HEZOCTATOUHOE IOHMMAHHE IBUIaTEJIBHOM 3a-
Jaud, HEAOCTATOYHBI CAMOKOHTPOJIb, OIMHOKM B HMCIOJHEHUWH
OpeaplAyIUMX YacTell JeiicTBUs, yTOMIEHHE, He6aaronpuATHLIE
YCJOBUSL BHIMOJHEHMs pedcTBui. CneuuaJbHO CKOHCTPYHpO-
BaHHBIE TPEHaXXephl 1A OOy4YeHMs TeXHHMKE B Pa3JM4YHBIX BH-
Jax CIOpTa cHocOOGCTBYIOT YCTPAHEHMIO THUX NPHUYMH U IOBHI-
manT 3¢PEeKTUBHOCT npouecca o0yueHus. OCHOBHBIE Tpe6o-
BaHHs K pEIVIAaMEHTY BBHINIOJIHEHHMA YNpaXHeHMH (HampasJe-
HHE JBUXKCHMMH, MX aMIUIMTYAa, BEJMUMHA YCWIMH, BpEMEHHLIE
XapakTEPUCTHKH M Jp.) OOBIYHO 3aK/IaAbIBAIOTCH B KOHCTPYK-~
LIMIO TPEHa’XepOB.

3AKMOYEHKUE

DdDeKTHBHOCTb NIPUMEHEHUS TEXHHUECKUX CPEACTB B 00y-
YeHMM ¥ TPEHHUPOBKE CIIOPICMEHOB JOKa3aHa KaK NpPaKTHKOH
CNnopTa, TaK M pe3yJbTAaTAMH MHOIOYHCJICHHBIX HAYYHBIX HC-
cJegoBaHMil. MHoOrme BHIJAOIIMECS CIIOPTCMEHBI, BBICTYNAKO-
I¥Me B pa3/MYHBIX BHAAX CHOPTa, MCHOJB3YIOT B CBOed Tpe-
HHPOBKE pa3JMUHbIE TEXHWYECKME CPEACTBA M NPH3HAIOT HX
NOJIE3HOCTb.

OpHako panpHedmee pa3suTue 3TOro 3(P@PEKTHBHOrO M
NepPCIIeKTHBHOTO HAYYHOrO HamnpaBJICHMs CACP)XHBAETCS TEM,
4YTO BHEApPEHNE COBPEMEHHBIX HHCTPYMEHTAJbHBX METOHAOB HC-
CNI€AOBAHMIT U YIPABICHHS TIPOUCXOAMT HEJXOCTATOUHO OBICTpO.
OcoBeHHO 3TO KacaeTCs aBTOMATU3HUPOBAHHBIX CHCTEM pETH-
crpaumu U o6paGoTku mHbopMauuu.

IOnsa Toro 4TOo6BHl 3HAUNTENBHO NOBBICHTH HCIOJb30BaHHE
OOCTHXEHMM HayYHO-TE€XHHUYECKOH pEBOJIIOLMH B CIOPTHUBHOM
NpaKkTHKe, HEJOCTATOUYHO BHEADUTH YXK€ CYIIECTBYIOIOHE TEX-
HHYECKME CPEACTBA IyTEM MX KOMHPOBAHHA MJIM MMIOPTHPO-
BaHus. HeoOXoauMb NepCHeXTHMBHOE IUIAHHPOBAaHME M meEpC-
NMeKTUBHHE pa3paboTkd. C TOYKH 3PEHHS] TEXHHUECKOTO IpOo-
rpecca HanOosiee NpaBWIbHO HOBeHIIME AOCTHM)KEHHA B TEX-
HHKE, B YaCTHOCTH JOCTHKCHUA pPAJHOTEXHHKH, IJIEKTPO-
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HAKH ® JpYruX OBICTPO pa3BHUBAIOINUXCA M MEPCOEKTHBHBIX
obsacTeil, HEMOCPEACTBEHHO IPHUMEHATh NMPH CO3JAaHMM CIe-
LHMAJbHBIX TpPEHaXXEepHbIX YCTPOMCTB B pa3/IMYHBIX BUAAX
cropra.

OpHuM U3 BaXHEHIIMX (PaKTOPOB, BAUAIOLIMX HA TEXHHYE-
CKMH TmIporpecc, SBIASIOTCS TEMIB BHEAPEHHSI B INPAKTHKY
pe3ynbTaTOB HAY4YHHIX HccaegoBaHmiti. Ecam B pspe oTpacneit
NPOMBIIUIEHHOCTH M300peTeHHe WM TEXHHYECKOE YCOBEPHICH-
CTBOBaHME MOJXET IPUHECTHU CYUIECTBEHHHH MOJIOXHTEIbHBIH
3(ddeKT TONBKO B Clydyae MX CEpHHHOro BBHIIYCKa, TO B CHOp-
THBHOH JIeATEJbHOCTH OTPOMHYIO POJIb MOXKET CHIFpaTh [axe
MCIIOJMIb30BaHME ONBITHOrO 06pa3ua, Tak KakK INPH MOMOILM
3TOTO €JMHCTBEHHOrO 3K3EMIUIAPA MOXET OHTh MOATOTOBIEH
YEMIIMOH WJIM PEKOPACMEH MHpa.

Y4yeHbBIMH OTKPHITO SIBJICHHE «CBEPX3a[IOMMHAHMA», KOTrZa
m1060# NpakTUUECKH 3HOPOBBHI YEJOBEK MOXET 3aNOMHUTDL HE
20—30, xax 06ui4HO, a 200—300 MHOCTPAHHHIX CJIOB 33 OJMH
ceaHc ofyuenus. Hafo mosaraTh, «CBEPX3aNOMHHAHHA» MOX-
HO JOCTHYb HE TOJIbKO NpH OOYyYEeHHH TEOPETHYECKHM MIHC-
IMIUTMHAM, HO M NpH OOYYEHHH [BHraTe/JIbHBIM HAaBBLIKAM.
UM usBecTHbHlE CEroAHs CHOPTHBHHE TpPEHa)XXepH IIpeacTaB-
AA10T co60M JMmMBb NepBbI WAar K CO3LAaHMI0 YCKOPEHHBIX Me-
TOXOB OOy4YeHHS B CIIOPTHBHOM HeATEJbHOCTH.

Hcnonp3oBaHME TEXHUYECKHX CPEICTB B CHOOPTE Ipedb-
ABJIAET BHICOKHE TpeGOBaHMSA M K TPeHEpY — OH HOJIKEH IIo-
crosauHo pabGoraTh Hax co6oif, nmoBsimaTh CBOM mpodeccHo-
HAJbHBIA M HAYYHBIA ypoBEeHb, pabOTaTh TBOPUYECKHM, CJIEAMTH
3a HOBOCTAMHM HAYYHBIX HMCCJeAOBaHMii M MPAKTHKH CIHOpTa,
KOTOpHIe MOABIAIOTCA €IBa JM HE KaXXAbIH JEHb.

MeToguKka TPEeHHPOBKM B pa3JHMYHbIX BHJAAX cnopra, Cy-
IIECTBYIOIaAg B HAacTofllee BpeMs, CTPOMTCSA Ha YIpPaBJICHHH
MMOBEACHHUEM CIIOPTCMEHA, U IJIaBHHIM €€ HEAOCTAaTKOM fBJIAET-
cA TO, YTO TpEeHep, JaBas CIIOPTCMEHY Ty WIHM HMHYIO Harpys-
Ky, IO CyIIEecTBy, He 3HaeT, Bbi3Bajia 3aJaHHas TpPEHHUPO-
BoyHasa paboTa XKesaeMmble CHBATH B OPraHM3Me WJIH HET.
OueBnaHO, YTO B OyAymieM HAmM 3HAHMA O TOM, KaK BJIMAET
Ta WM HMHajA HAarpy3ka Ha OpraHM3M COOpPTCMeHa, OymyT
yraybasarbes M pacmupsatbes. Hago Mmers B BHAY, 4YTO B
3aBHCHMOCTH OT HCXOZHOTO COCTOSIHHS CIIOPTCMEHa peaKlus
€ro OpraHM3Ma Ha OfHY M TY )K€ Harpy3ky OyaeT pasiHuHOM.
CnepopaTenbHO, €CJIM CHOPTCMEHY JaeTcs 3ajaHHe, KoTopoe
OH JI0JKE€H BBINIOJIHMTh, U IPH 3TOM HE YYMTHIBAIOTCA OTBET-
Hble pEaKLMH OPraHu3Ma, TO OYEBHAHO, YTO B JAAHHOM CJyyae
TpeHupoBKa OyaeT xaseko He ontuManbHOH. CyTh TpeHHpO-
BOYHOIO 3aHATHA HE B TOM, YTO CHOPTCMEH JAOJIKEH BHIIOJ-
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HHTb ONpefecseHHYI paboTy, a B TOM, YTOOH AOCTHYDL HYX-
HBIX OTBETHBIX peakimii opranm3ma. [ToaToMy ocHOBHOH 3a-
Javeld paJbHEeHIDero COBEPIICHCTBOBAHHA METOJAMKH ¢H3UUe-
CKOHMl TOATrOTOBKH AOJUKEH OBITH Mepexoi OT YIpaBjieHUs II0-
BEACHUEM CIIOPTCMEHa K HEMOCPEACTBEHHOMY YIIPaBJICHHIO
CPOUYHBIM TPEHMpPOBOYHHIM 3cddeKkToM. A pemeHHe dToil 3aaa-
9¥ [POCTO HEBO3MOXHO ©6€3 TNpHMEHEHMS TEXHHUECKHUX
CPEeACTB.

IO COBpEMEHHOro CIIOPTUBHOIO TPEHaXkepa yKe HexocTa-
TOYHO IPOCTOM MMHUTALUMHA TOrO0 WIH HMHOTO CIOPTHBHOTO
ynpaxHeHus. Ognako GOJBIIMHCTBO CO3AAHHBIX K HACTOsAIIE-
MY BpEMEHH TPEHa)XE€PHBIX YCTPOMCTB MMEIOT LEJBIO BOCIOJ-
HeHMe pedHuIMTa ABUraTEJIbHONM AaKTHUBHOCTH, UTO HE YAOBJIET-
BOpSIET 3ampochl CNOPTHBHON mNpaxTUku. OpHAKO ecmd K
HMEIMUMCA TEXHUUECKMM YCTPOHCTBaM A00aBUTH AOMOJHHU-
TeJbHBle OJIOKM pPasIMyHON (PYHKUHOHANBHON HampaBIeHHOC-
TH, TO BO3MOXHOCTH TPEHaXepOB DE3KO BO3paCTYT.

IIpu paspaboTKe HOBHIX TpEeHaXEPHHIX YCTPONCTB Heob-
XOAMMO YUHTHIBATb pE3YJbTAaThl OMOMEXaHHYECKUX MCCIERO-
BaHMH TEXHUKH CIOPTUBHHIX YNpaXHEHHMH. DTO NO3BOJHUT HE
TOJNIBKO OOBACHUTL AMHAMMKY (POPMHMPOBAHUS CJOXHHBIX yMe-
HMA M HaBBIKOB, HO M OBOCHOBaThP IMPONECC pacCWIeHEHUS
CTPYKTYp POPMHUDPYEMBIX HEHCTBHI, ONMpPERE/UTh TpeOoBaHUsA K
OTHXEJbHBIM y371aM ¥ ¢(GyHKIMOHAJIBHBIM CHCTEMaM TPEHaXxepa.
O6si3aTeNIbHEIM TakXe #ABAsSETCs cobmopenue TpeGoBaHUM
aHTPOIIOJIOTHH, SPrOHOMMKH, CIIOPTUBHOH METPOJIOTHH.

B OGyaymieM IporpecCHBHBIM HaNpaBJeHUAM COBEPILEHCT-
BOBaHMs I[POLECCa MNOATOTOBKH CIIOPTCMEHOB MOXeT OHITh
CO3/JaHHE CIELHAJN3UPOBAHHHX TPEHAaXEPHBIX 3ajI0B, TaKHX,
Hanpumep, Kak B0 BHUHU®Ke. Tam nMeeTcA TPEHUPOBOYHO-
MCCJIEAOBATEIbCKUIA KOMIUIEKC, COCTOSNIMHM M3 PAXa TPEHaXe-
poB, HHGOPMANHKA C KOTOPHIX MOCTyNaer B MHQPOPMALMOHHO-
BBIYHCJIUTEIbHBH IEHTp, PACMOJIOXKEHHbBIH B COCEgHEM Nome-
weHuy. [Ipy BHIIOJIHEHHMM YIpaXHEHMH Ha STHX TPEHaXXepax
TPEeHep M caM CIOPTCMEH HMEIOT BO3MOJKHOCTH lLieJICHANpaB-
JIEHHO KOPPEKTHpPOBaTb HAarpy3ky BO BpeMsl TPEHHPOBOUYHBIX
3aHATHA.

Yxe ceffuac TeOpHs ¥ NPAKTHKA CMIOPTMBHOH TPEHHPOBKH
BBIABHralOT 3ajauM pPa3paboTKM TEXHHUECKMX CPEACTB 1A
CIopTa CAEeAYIOEro MOKOJEHUA — H3MEPHUTEIbHOM ¥ AMarHo-
CTHYECKOH amnmapaTypel, OOy4alOIIMX M TpPEHaXEePHbIX YCT-
policTB ¢ mporpaMMHBIM ofecreueHHeM, HUCIONb3OBAHUEM
MHKPOIIPOLIECCOPOB U 0OPAaTHOM CBA3M.
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