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[TPOBAEMBI COBEPHHIEHCTBOBAHMA
TEXHUKHW ITAABAHIA CITOCOBOM BPACC

B.A. Aukun, B.M. Muxaaes, C.B. Kpyrosa

Cubupckuii rocyAapCTBEHHBII YHHBEPCHTET (DU3HUECKON KYABTYPEL U criopra, Omck, Poccus

AHHOTAIIMA

B crarpe paccMaTpuBaOTC 0COOEHHOCTY paclpefie/ieH st BHY TPULIMKIOBOI CKOPOCTY IIPY ITaBAaHUM CII0CO-
60M Opacc y IJIOBIIOB BBICOKOTO K/Iacca 1 IOHBIX IUIOBI[OB HA4Ya/IbHOTO 9TaIa 00y4eHusA. AHaIN3 TUTepaTypPHBIX
ucTo9HnKoB (A.D. Kpacukos, [I.®. MocyHOB) CBU/IeTENbCTBYET O HAIMYNU PeKOMEH/JAINII 10 OITYMATbHOMY
(MoJieNTBHOMY) pacIpefie/IeHNI0 CKOPOCTH OO0IIero IeHTpa Macc y 6paccucToB. B uccnegoBanny yyacTBoBamm
12 nI0BIIOB, ClIelMaNU3UPYIOIMXCs B InaBanuy 6paccom (ogua MCMK, deTsIpe MacTepa criopra 1 ceMb KaH-
ANIATOB B MacTepa criopra), u 10 mnosios 10-11 ner.

[lenpio MccmenoBaHMsA SABUICA IOMCK HAIPABIEHUN JajibHENIIero COBEepIIEHCTBOBAHNA TEXHMKU IJIaBaHUSA
criocobom Hpacc.

3ajavya MCC/eJOBaHNA: BbIABUTD BapMaHThI XapaKTepa paclipefiefieH)s BHYTPULMKIOBOI CKOPOCTU NP TIIa-
BaHNY OPaccOM y BBICOKOKBAIM(PUIMPOBAHHBIX IIOBLOB 1 IIOBL[OB 10-11 jeT.

OObeKTOM HAIIEro MCCIeNOBaHMSA SBU/IACh TEXHMYECKas IOJTOTOBKA IIOBLOB. I[IpenmMeToM mccienoBaHus
ABWICS XapaKTep paclipefie/ieHNs BHY TPULIMK/IOBOI CKOPOCTM IIpY IVIaBaHMUM criocoboM 6pacc. B kauecTBe ru-
HOTE3BI MBI IIPEIIONIaTaeM, YTO Y>ke Ha Ha4aIbHOM 9Talle IIOATOTOBKY MOTYT OBITh OLIMOKY B (OPMMPOBAHUYI
971eEMEHTOB TeXHUKU IJIaBaHMsA, KOTOPble MOTYT COXPAaHATbCA AIUTENbHOE BpeMs BIUIOTb [0 3Talla BBICLIETO
CIIOPTMBHOTO MAacTepCTBa, PUYMHON Yer0 MOXeT OBITh OTCYTCTBYME OOBEKTUBHBIX METONOB O1OMeXaHM4e-
CKOTO KOHTPOJIA. B kadecTBe 00BEKTUBHOTO METO/a PETUCTPALY BHY TPUIIVIKIIOBOJ CKOPOCTY ITaBaHMS YIC-
MOIb30BaJICs MeTO cuuporpadum [1].

BolsiBeHo, 4TO KBanuduIMpoBaHHbIE IJIOBLbI IEMOHCTPUPOBA/IM B OCHOBHOM 4YeTbIpe BapMaHTa paclpeyese-
HUA BHYTPUIIVK/IOBOJ CKOPOCTY IVIAaBAaHMS B LMKJIe BVOKeHMs. [IonbITKa OOHAPY>XUTD XapaKTep paclpefe-
JIeHVS] BHY TPUILIVIK/IOBOI CKOPOCTH, O/IM3KMIT K MOJIE/IbBHOMY, He yBeHYa/Iach YCIIeXOM. AHA/IN3 JAHHOTO ITOKa-
3aress y IioBLoB 10-11 et 06Hapy>x1j1 60/IbIIIOE CXOACTBO C IeMOHCTPUPYEMBIM paclipefielieHieM CKOPOCTI
OLIM BHYTpM IMK/IA IBVDKEHNI Y KBaIMUIVPOBAHHBIX IVIOBLIOB U 3HAYNTEIbHYIO Be/IMYNHY KO3 puumeHTa
Bapualuuy B OT[Ee/bHBIX (asax ABIDKEHMIT. MOXXHO NMPEeIONOKNATD, YTO MPUYNHON COXpaHEeHMs OUINMOOK B
TeXHUKe ABJsAeTCs (PaKT HETOCTATOYHOrO BHMMaHM K GopMupoBaHuio 3pbeKTUBHOI TeXHUKM ITIaBaHUS Ha
PasHBIX 9TallaX IIOATOTOBKY IIOBIIOB, CBA3aHHOTO, B YaCTHOCTH, C OTCYTCTBUEM OOBEKTMBHOTO OMOMeXaHM-
4eCKOTr'0 KOHTPOJIS ¥ HeOOXO/[MMOII annaparypsl.

KiroueBble cmoBa: TeXHMKa IJIaBaHKs CIIOCOOOM Opacc, BHYTPULIMKIOBAsi CKOPOCTh, METOJ CIIUAOTpaUL.
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Abstract

The article discusses the features of the distribution of intracycle speed during breaststroke swimming among
high-class swimmers and young swimmers at the initial stage of training. Analysis of literary sources (Krasnikov
A.F, Mosunov D.F) indicates the presence of recommendations on the optimal (model) distribution of the
speed of the common center of mass in breaststroke swimming. The study involved 12 swimmers specializing in
breaststroke swimming (one master of sports of international class, four masters of sports and seven candidates
for master of sports) and 10 swimmers aged 10-11 years.

The research purpose was to find directions for further improvement of the breaststroke swimming technique.
The task of the study: to identify variants of the nature of distribution of intracycle speed during breaststroke
swimming in highly skilled swimmers and young swimmers aged 10-11 years.
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The research object was the technical training of swimmers. The subject of the study was the nature of the int-
racycle speed distribution in breaststroke swimming. As a hypothesis, we assume that already at the initial stage
of training there may be errors in the formation of elements of swimming technique, which can persist for a
long time up to the stage of higher sportsmanship, the reason for which may be the lack of objective methods of
biomechanical control. Speedography [1] was used as an objective method for recording intracycle swimming
speed. It was revealed that qualified swimmers showed mainly four variants of intracycle swimming speed dis-
tribution in the movement cycle. An attempt to find the nature of the intracycle velocity distribution, close to
the model one, was unsuccessful. The analysis of this indicator in swimmers aged 10-11 years revealed a signifi-
cant value of the coefficient of variation in certain phases of movements and a similar, in some cases, the nature
of the distribution of intracycle speed in swimmers of high qualification. It can be assumed that the reason for
the persistence of errors in technique is the fact of insufficient attention to the formation of effective swimming
technique at different stages of swimmers' training which is associated with the lack of objective biomechanical

control and the necessary equipment.

Keywords: breaststroke swimming technique, intracycle speed, speedography method.

BBEAEHUE

TexHuYeckas ITOAIOTOBKA CIIOPTCMEHOB BCEIAQ
ObIAa OAHOHM W3 KAIOYEBBIX BHUAOB ITOATOTOBKH,
ITO3BOASFOIIUX AOCTHIATh HAHUBBICIIIUX PE3YAb-
TATOB, B OCOOCHHOCTH B CIIOPTHUBHOM IIAABAHUH,
TAC ABIKCHHSA MAOBIIA AOAMKHBI OBITH C HAUMECHb-
IIIUM THAPOAMHAMUYECKHM COIIPOTUBACHHEM [2,
3,4,7,8,9, 11]. B wacraocTH, 3TO KacaeTcs CIO-
coba mAaBaHHA Opacc, A€ IIOATOTOBUTEABHBIE
ABIKEHUSA PYK M HOTI BBIITOAHSIOTCH IIOA BOAOI,
IIpUYeM CTHOAHNE HOT B Ta300EAPEHHBIX CyCTa-
BAX BBI3BIBACT PE3KOE YBEANYCHUE THAPOANHAMH-
YECKOTO CONPOTHUBACHHUA, YTO IPUBOAUT K 3HA-
YUTEABHOMY HAACHHUIO YPOBHA BHYTPHIIMKAOBOMN
CKOPOCTH MEKAY LHKAAMH ABHKCHHN ITAOBIA
[12, 13]. Kpome aTOTO, BHEMAHNA 3aCAYKHBAET
XapaKTep PACIPEACACHUA BHYTPUIIUKAOBOH CKO-
POCTH B IIUKAAX ABH/KEHHM, IIO3BOAAIOIINI OIle-
HUTh 3(PEHEKTUBHOCTD TEXHHUYECKUX ACHCTBUN
ITAOBIIA.

[To AaHHBIM CHEIIMAAHCTOB B 00AACTH CIOP-
TUBHOTIO  IIAABAHHSA, XapakKTep pacIpeAcAe-
HHUA BHYTPHIHKAOBONH CKOPOCTH HMEET CBOHU
MOAEABHBIE, HamboAee 3(OEEKTUBHBIE YEPTHI
[5, 6]. B a10#i cBA3M HayuHOII MpOOAEMOI wHC-
CAGAOBAHUSA ABAAETCA IPOIIECC MOBBIIIEHNA TEX-
HHYECKOI'O MACTEPCTBA B CIIOPTUBHOM IIAABAHNH.
IleApro nccAeAOBaHHA ABUACH IIOUCK HAIIPaBAE-
HHIT AAABHEHIIIEro COBEPIIEHCTBOBAHUA TEXHUKI
IIAABAHHUA CIIOCOOOM Opacc. 3aaada MCCAEAOBaA-
HUA: BBIABUTDH BAPUAHTHI XapaKTePa PacCIIpeAeAe-
HHUSA BHYTPUIIMKAOBOH CKOPOCTH IIPU ITAABAHUU
OpaccomM y BBICOKOKBAAU(DHUIIMPOBAHHBIX ITAOB-
oB u maoBroB 10-11 aer.

METOABI 11 OPTAHM3ALINA
HNCCAEAOBAHUIA

Perucrpanua BHYTPHUIIMKAOBOM CKOPOCTH TEXHH-
KH TIAQBaHHA CIIOCOOOM Opacc IIPOH3BOAHAACH C
IIoMOIIpI0 pudopa crmaorpad (pucynox 1) [1].
DAEGKTPOHHAA PETHCTPAIHA KOACOAHHA OOIIEro
LIEHTPA MACC BHYTPH IIMKA2 ABIDKECHHI ITAOBIIA,
XapaKTEPHU3YIOIasd BHYTPUIINKAOBYIO CKOPOCTb B
BUAE CIIMAOTPAMMBI, IIPOM3BOAHUTCA Ha MOHHTO-
pe KOMIIBIOTEPA C IIOCACAYIOIIUM aHaAuzom. Ilpum
IIPOBEACHHH  OOCACAOBAHHA  PETHCTPUPOBAAHCH
TaKME ITAPAMETPHI, KAK BEAMYNHA CKOPOCTH ITOCAE
ABITKEHHI PYK M HOT, YPOBEHb CHIKCHUA CKOPO-
CTH IIOCAC ABIKCHHH HOT BHYTPH IIHKAA U YPOBEHB
BHYTPHUIIUKAOBOH CKOPOCTH MEKAY IIUKAAMU ABH-
axeHHUI. B mccaeaoBannm yuactsoBasu 12 mAoBHOB,
CHEITMAAUZHPYIOIIUXCS B IIAABAHIH OPAcCOM (OAUH
MCMK, wuerbipe mMacTepa CIIOPTa U CEMb KAaHAHAA-
TOB B Mactepa criopta), u 10 maosmos 10-11 aer.

PE3YABTATBI NCCAEAOBAHIA

N NX OBCYXKAEHUE

OCcoOEHHOCTH TEXHUKH ITAABAHUSA CIIOCOOOM Opacc
B OTAMYHE OT APYIHMX CIOPTHBHBIX CIIOCOOOB IIA2-
BAHIA 3AKATOYAIOTCH B TOM, YTO IIOATOTOBUTEABHEBIE
ABIDKEHHUSA PYK U HOT BBITOAHAIOTCA ITOA BOAOIL.
Tak, mepeA BBIIOAHEHHEM pabodeil pa3bl HOTH
ITAOBIIA CTHOAFOTCA B Ta300CAPEHHBIX CYCTAaBAX AO
100-125 rpaaycoB. D10 BAedeT 32 COOOM IIPUANY-
He-

MAaAOBAKHOE 3HAYECHUE MMCEET XapaKTep pacIpeAe-

HOC FI/IAPOAI/IHQMI/I"ICCKOC COHPOTI/IBACHI/IC.

AEHHUSA BHYTPUIIMKAOBOI CKOPOCTH OOIIETO IIEHTPa
macc rmpu naasaann. Crermmasucravu A.P. Kpacu-
kOBbIM 1 A.®. MOCYHOBBIM B 9KCIIEPUMEHTAABHBIX
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PucyHok 1 - BHewHwui1 BuA, cnuporpacga
Figure 1 - Appearance of the speedograph
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PucyHok 2 - D¢ eKTUBHbII BapuMaHT pacnpeneneHns BHyTpuLuuKnoBoit ckopoctu (no A.®. Kpacukosy u [.®d. MocyHoBy)
Figure 2 - An effective variant of the distribution of intracycle speed (according to Krasikov A.F. and Mosunov D.F.)

HCCACAOBAHHAX BBIABACH HanOOAee 9P PEKTUBHBIH
BAPHAHT PACIIPEACACHUA BHYTPUIIMKAOBOI CKOPO-
cru B Opacce (pucynok 2). Ero ocobennocTn xa-
PAKTEPU3YIOTCH CACAYFOIIIUM: IIOCAE ABHZKEHHUSA HOT
CKOPOCTB ITAQBAHUA 3HAYUTEABHO YBEAMIHBACTCH,
I AaA€e IPUHIIMIIHAABHO BaKHO, YTOOBI PYKH B
CACAyIOIIEH pase YCIEAHM ITOAXBATUTH M Pa3BHUTD
ITOAYYEHHYIO OT HOI' CKOpPOCTh eme Bbire. Kak

VKa3bIBAIOT aBTOPHI, YAAPBI HOTAMHI AOAKHBI 33A2-
BATh IIEPBOHAYAABHYIO CKOPOCTD, 4 TPEOKH PYyKaMM
ee IIOAXBATHIBATH M PAa3BUBATH HA OOAEE BBICOKHI
ypoBeHb [5, 6]. Taxkoi BapumaHT BHYTPHUIIMKAOBOM
CKOPOCTH B ITAABAHHN OPacCOM AEMOHCTPHPOBA-
Aa oAmMITHiicKad yeminonka /\. Kadrorure erre B
1980 roay, a Takke PEeKOPACMEH M YEMIIMOH MHPA
Poman Cayanos B 2001 .
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PucyHok 3 - Xapakrtep pacnpeaeneHusa BLC kaHaupaTa

B MacTepa cnopta

Figure 3 - The nature of the distribution of intracycle speed
of a candidate for master of sports

PucyHok 4 - Xapakrep pacnpeaenenus BLIC kaHampara

B MacTepa cnopTa B KpoJie Ha rpyau

Figure 4 - The nature of the distribution of intracycle speed
of a candidate for master of sports at front crawl style
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PucyHok 5 - Xapakrep pacnpenenenus BLIC macTepa cnopra
MexayHapoaHoro knacca M.A.

Figure 5 - The nature of the distribution of intracycle speed
of the master of sports of international class P.A.

PucyHok 6 - Xapakrep pacnpenenenus BLIC mactepa cnoprta 3.P.
Figure 6 - The nature of the distribution of intracycle speed
of the master of sports E.R.

B marmmmx nccaeAOBaHHAX ITOAYYEHHBIE CITIAOTPAM-
MBI ITAOBIIOB BBICOKOW KBAAM(DUKAIINN ITO3BOAMAH
BBIABUTH YCTBIPE TUITMYHBIX AAA 9TOM TPYIIIBI Opac-
CHCTOB BapHaHTA PACIIPEACACHHUA CKOPOCTH BHYTPH
mukAa. OHH XapaKTEPU3YIOTCA PA3AMIHON AMHAMUI-
KOM CKOPOCTHU ITOCAE IpeOKa PYKaMH, a TAKKe pas-
AUYHOM BEAMYUHOMN CHIKEHHUA BHYIPHUIIMKAOBOM
CKOPOCTH (€€ IIPOBAAOM) IIOCAE IpeOKa HOTAMM.
XapaxkTepHbIC BaPUAHTH IIPUBEACHBI HA PHCYHKAX
3-6. IlpranaaMu TaKuX BAPUAHTOB TEXHHUKH MOTYT
CAYKHTB KaK CIIOHTAHHOE (POPMUPOBAHUE KOOPAH-
HAITUU ABIKEHHUI ITAOBIIA Ha PA3HBIX 9TAITAX MHO-
TFOAETHEN IIOATOTOBKH, TaK M CAAOBIHA ITOTEHIIMAA
rpedka pyKamMH, TO €CTh HEAOCTATOYHBIEC CHAOBBIE
BO3MOKHOCTH PYK. BBIITOAHEHHEBIN aHAAM3 CBHAE-
TEABCTBYET TAKKE O TOM, YTO HU OAMH CIIOPTCMEH
BBICOKOH KBaAU(DHUKAIIMU HE IIPOACMOHCTPHUPOBAA
MOAEABHEII XapaKTep PACIHPEACACHUA BHYTPHIIN-
KAOBOIT ckopoctu. Tak, HaIpuMep, AUHAMHUKA BHY-
TPHITMKAOBOI cKopocTu Mactepa crroprta IT.A. i ma-

cTepa CIIOPTa MEKAYHAPOAHOTO KAacca I.P. oOmHa-
PYKHBAET COOTBETCTBHE C MOAEGABHBIM BapHAHTOM
B (pase Hayara rpeOKa PyKaMH, TA€ HAOAFOAQCTCH
ITOBBIIIIEHNE MTHOBEHHOM CKOPOCTH OOIIEro IieH-
Tpa MacC B CPaBHEHHH CO CKOPOCTBIO, TTOAYIEHHOMN
rmocAe ABrxeHni Hor. OAHAKO U Y TOTO, H y APYTO-
IO CITOPTCMEHA OTMEYAETCH IIPOBAA BHYTPHIIUKAO-
BOII CKOPOCTH MEKAY ABHKEHHAMH HOT U PYK, UTO
CBHAETEABCTBYET O 3aII03AAAOM HAYaAE€ IPEOKOBOTO
ABITKEHHS PYKAMIL.

B caeayrommem asxcrepumente ObIAO HeOE3BIH-
TEPECHO IIPOAHAAU3UPOBATH, Kak opMHpyeTcsa
TEXHUKA Ha 9Talle HAYaAbHON ITOArOTOBKH. B mc-
cAeAOBaHMH TpUHAAH yuactue 10 MaAbIHKOB
10-11 aer. CrropTcMeHaM IIPEAAATAAOCH IIPOIIABITH
25-METPOBBIH OTPE30K OPACCOM € MAKCHMAaABHOI
CKOPOCTBIO, IIOCAE YEr0 CACAOBAA AHAAHM3 AMHA-
MHKJ BHYTPHUITUKAOBOII CKOPOCTH M ITOKa3aTEACH
a30BOIT CTPYKTYPHI TEXHUKU ITAaBaHuA. Bapman-
TBI BHYTPUIIMKAOBON CKOPOCTH IIPEACTABACHBI Ha
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PucyHok 7 - BapuaHnTtbl pacnpeaenenuns BLIC 10HbIX N10BLLOB

Figure 7 - Variants of the distribution of intracycle speed of young swimmers

Ta6nuua 1 - luHaMuKa BHYTPLMUKIOBOI CKOpocTu y nnoBuoB 10-11 ner
Table 1 - Dynamics of intracycle speed in swimmers aged 10-11 years

MokasaTens Mcnbityembin / Subject CpenH. 3Hau. | Koad. sap., %
Trcliestar 3L | CMN.| 3A. | B.4. | WUP | MH. | BA. | WA. | KA. | KM. Average | The coefficient
Z2G. | SP. | ZA. | BD. | ILR. | PN. | VA. | ShAA.| KD. | KM. value of variation %
V (M/c) nocne rpebka Horamu
(VH)
V (m/s) after stroke with legs 1,12 11,14 | 1,52 | 1,45 | 1,4 | 1,38 | 1,28 | 1,67 | 1,38 | 1,3 | 1,36 0,17 12
(Vn)
V (M/€) naneHus BHYTpU
umkna (Vs)
V (m/s) falls within the cycle 0,47 10,410,735 0830,7|091|057| 09 | 1,14 | 0,57 | 0,75 0,22 30
(Vz)
V (M/c) nocne rpebka pykamm
(Vp)
V (m/s) after stroke with 0,84 | 0,96 | 1,06 | 1,15 | 1,2 11,19 0,71 | 1,18 | 1,24 | 1,06 | 1,08 +0,16 15
arms (Vp)
V (M/C) Mexay umnknamm
(Vhu) 005 0 | 007 00107 01 011 0 | 0 | 0 |004+005 119
V (m/s) between cycles
(Vmts)
VH-V3/Vn-Vz 0,65|0,73| 0,79 | 0,62 | 0,7 | 0,47 | 0,71 | 0,77 | 0,24 | 0,73 | 0,64+ 0,17 26
Vp -VH /Vp -Vn -03-02|-05]| -03|-0,2|-0,2 | -0,6 |-0,49| -0,1 |-0,24 |-0,31+0,15 -48

pucynke 7. BerABA€HO, 9TO CKOPOCTB ITOCAE TPEO-
Ka PYKaMH y BCEX HCIIBITYEMBIX HHUKE, YEM ITOCAE
rpebka Horamu. Ilocae ABHZKEHMIT HOT OTMEYaeT-
Cf IPOBAA BHYTPHUIIHKAOBOI CKOPOCTH, M MEKAY
ITAQBATEABHBIMU ITHKAAMH MTHOBEHHASl CKOPOCTD
ABIKEHHSA OOIIETO IIEHTPA MAcC IAAACT AO HYAS.

AHAAU3 II0Ka3aTeAeill BHYTPHUIIMKAOBOH CKOPO-
cru mAoBros 10-11 Aer cBHAETEABCTBYET O DOAB-
IITOM AMAITa30HE BAPHMATHBHOCTH HX ITapaMETPOB
(rabamnma 1). Tak, HanMeHbIINH KO3 PUITHEHT Ba-
PHATUBHOCTH HAOAIOAAETCA B BEAMYMHAX Pa3BUBA-

emoit MakcumaAapHOI ckopoctr OLIM mocae rped-
ka pykamu (15%) u mocae rpedka moramu (12%).

Vike B ABa pasa OOABIIHI KOa(PDHUIMEHT BAPHUATUB-
HOCTH HAOAIOAQCTCA Y IOKA3ATEAS «BEAMYIHA ITAAC-
HUA CKOPOCTH BHYTPH ITHKAQ ABIKEHHID. TO €CTh I10-
cAe rpebKa HOTaMH HaDAFOAAETCA IIPOBAA CKOPOCTH
y IOHBIX ITAOBIIOB, ACMOHCTPHUPYEMBIH B IITHPOKOM
Anarrazone. OdeHb OOABIION k03 puIeHT Bapra-
LMK OTMEYAETCHA B YPOBHE BEAHYIHBI CKOPOCTH MEK-
AY ILIIKAAMH, 9TO CBHACTEABCTBYET O HeC)OPMUPO-
BaBIIIelica OoAee d3(P@PEKTUBHON TEXHUKI ABIKCHUIT
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Ta6nuua 2 - Ma3oBag CTPyKTypa NjaBaTe/ibHOro uukaa y naosuos 10-11 ner
Table 2 - Phase structure of the swimming cycle in swimmers aged 10-11 years

Mcnbityembiti / Subject CpepH. [Koad.Bap., %
n . Th
e 30| CNL | 3A | BAL | P | MH. | BA | WA | KA |KM.| po0%0 | ccaiet oo
ZG. | SP.| ZA. | BD. | IR | PN. | VA, |ShA.| KD. | KM.| "\ 200" |5 o o
£ (mc) rpebka Horamm (ab) 023 | 04 | 041 034 028|023 024 025| 03 |031/030£007 22
t (ms) stroke with legs(ab)
t (MC) nageHns CKOpOCTU BHYTPU
wnkna (be) 04 | 0480180532 | 0,3 0,21 042 0,28|0,13|0,31/0,30+0,10 34
t (ms) speed drops within a cycle (bc)
t (Mc) rpebia pykamm (cd) 048 03 | 018|019 | 03 | 015|024 011 012|036 024+011 46
t (ms) stroke with arms (cd)
t (Mc) noar. aBixenni (de) 053 | 0,6 | 0,24 | 048 | 044 | 05 | 0,36 | 0,46 | 046 052 |046+009 21
t (ms) preparation movements (de)
t (ceK) nnasarenbHoro Lnkna (ae) 163|178 | 1,1 | 1,33 /1,32 | 1,9 | 1,28 | 1,12 |1,01| 1,5 |1,40%0,28 20
t (sec) swimming cycle (ae)

HOT B IIOATOTOBHUTEABHON (paze. OAHU IIAOBIIBI BBI-
IIOAHAIOT CAHUIIIKOM PE3KOE ITOATATUBAHIE HOT, APY-
Ive IYPEe3MEPHO CrHOAFOT UX B TA300CAPEHHEBIX CyCTa-
Bax. JTO, ECTECTBEHHO, BBI3BIBAET OOABITIOE THAPOAH-
HAMHYECKOE COIIPOTHBACHHE, O YEM CBHACTEABCTBY-
€T BEAMYHMHA BHYTPHIIMKAOBOM CKOPOCTH, KOTOpasd
ITAAAET IIPAKTHYECKH AO HyAdA. CHIDKEHHE CKOpOCTH
BHyTpH IHKAa (VHOrH — VIIPOBAA) PABHO CPEAHEMY
YPOBHIO BapuaTHBHOCTH — 26%. A BOT IIOKa3aTeAb
PA3HUIIBI MEKAY BEAUIHHAMI CKOPOCTH ITOCAE IPed-
Ka pyk ¥ HOT mmMeeT Koadpdpurment Bapuarn B 48%,
YTO CBHACTEABCTBYET O OOABIIION BapHATUBHOCTU
TEXHHUKH IpeOKa PyKaMH, KOTOpas He BCEIAA CIIOCO0-
CTBYET YACPHKAHUIO OOAEE BEICOKOH CKOPOCTH ITOCAE
rpebka Horamu (rabanma 1).

Anaauz $asoBOH CTPYKTYpHl TEXHUKH Opacca
(rabAmiia 2) mokasaA, 9TO y FOHBIX CIIOPTCMEHOB
Juxcupyercs GOABIION KOd(DPUITHEHT BapHAIIIN
BPEMEHH BBIIIOAHEHHUA I'pPeOKa PYKAMH, KOTOPBIH
pasen 46%. [TokaszaTeAb BpeMeHH ITAA€HUA CKOPO-
CTU BHYTPH ITHKAA TaKKe OOABIIOH — 34%, u xa-
paxkTepusyeT OOABIIYIO BADHATHBHOCTD HHAUBHAY-
aABHOII 1 HeCPOPMHUPOBABIIIEHCA TEXHUKU IpedKa
pykamu. Taxme mmokaszaTeAn, Kak BpeMs rpedbka HO-
raMH, BpeMs IIOATOTOBHTEABHBIX ABIKCHUIN HOT, 4
TaK/Ke BPEMsA BCETO IAABATEABHOTO ITMKAA ABHKE-
HHUH UMEIOT AMana3oH Bapuarun ot 20 co 22%.

B ar011 cBA3M OYEBHAHO, UTO B AAHHOH BO3PACTHOMN
rpymie y Aeteil He cpOpMHPOBAHA M HECTAOMABHA
IIPEKAC BCEIO TEXHUKA BBITOAHEHHUSA IPeOKa PyKaMH,
00 9TOM CBHAETEABCTBYET KO3(D(PUIINEHT BapHAIIIN
TAKOTO ITOKA3aTEAf, KAK BEAMYMHA ITAACHHA CKOPO-
cru BHyTpH muKAa — 30%. KoaddrrmenT Bapmarmm
MTHOBEHHOM CKOPOCTH MEKAY IIMKAaMH paseH 119%,
rokasateAs pasHuiel B ckopoctu OLIM mexay Be-
AMYMHHOH CKOPOCTH IOCA€E IpeOka pyk u Hor — 48%0,

dpassl BeroAHeHus rpedka pykamu — 46%, daspr mma-
ACHUS CKOPOCTHU BHYTpH IUKAA — 34%b.

Taxkum 0Opa3soM, PE3yABTATHI HCCACAOBAHHUIT ITOKA-
3BIBAFOT, IYTO HEKOTOPHIE ITOKA3ATEAH TEXHUKH, BBLAB-
ACHHBIC Y IOHBIX ITAOBIIOB, HAOATOAAIOTCSH U y KBAAHU-
pUIIPOBAHHEIX CITOPTCMEHOB. TaK, €CAM BEAUYHHEL
MIHOBEHHOH CKOPOCTHU IIOCAE IPEOKOBBIX ABI/KCHIIH
HOT U PyK, €CTECTBEHHO, HAMHOTO BBIIIIC Y KBAAH(DH-
IIIPOBAHHBIX ITAOBIIOB, TO XapaKTep PACIIPEACACHHA
BHYTPHIINKAOBON cKopoctu crioprcmenos 10-11 aer
1 BBICOKOKBAA(DHUIIMPOBAHHBIX ITAOBIIOB AOCTATOY-
HO cxOK. [IpHm ImAaBaHHE ¢ MAaKCHMAABHOM CKOPO-
CTBIO Y IIPEACTABUTEACH OOEHX IPYIII OTMEYAFOTCA
IIPOBAABI BHYTPHITHKAOBOM CKOPOCTH IIOCAE ABHIKE-
HUI HOT' ¥ HEAOCTATOYHBII €€ YPOBEHb ITOCAE TpeOKa
pyKaMi. DTO HABOAUT Ha MBICAB O CEPbE3HOM pe3ep-
BC B TEXHIYCCKON IIOATOTOBKE MHOTOAETHETO TPEHU-
POBOYHOTO IIPOIIECCA ITAOBIIOB.

3AKAFOUEHHME

PesyAbTaThl HMCCACAOBAHMIA, HM3AOKCHHEIC B IIpE-
ABIAYIIIIX PAa3ACAAX CTATBH, AAIOT OCHOBAaHHE KOH-
CTATHPOBATH HAAMYHE HEAOCTATKOB B TEXHHKE IIAA-
BaHHA CIIOCOOOM Opacc B IIPOIIECCE MHOTOACTHEMH
TEXHIYIECKOMH ITOATOTOBKH, B OCOOCHHOCTH Ha 9TaIle
HAYaABHOI ITOATOTOBKH, TA€ 3aKAAABIBAIOTCA OCHO-
BBl TEXHUKU ITAABaHHA. PAA BBIABACHHBIX HEAOCTAT-
KOB COXPaHAETCA AO 3Talla BBICIIIEIO CIIOPTHBHOTO
mactepcTBa. AOCTATOYHO OAHAABHO 3BYYHUT HA CO-
BPEMEHHOM 3Talle PasBUTUA CIIOPTUBHOIO IIAABa-
HUS, HO HEOOXOAUMO OTMETHTB, YTO B TPEHHPOBOY-
HOM IIPOIIECCE Ha BCEX 9TAIAX ITOATOTOBKH AOAKCH
IIPUCYTCTBOBATD IIOCTOAHHBIH KOHTPOAB 32 (DOPMH-
pOBaHMEM TEXHUKM ITAaBaHMA. AydIle, €CAH 3TOT
KOHTPOAB IIEPUOAHYECKH OCYIIECTBASACTCH C IIOMO-
IIBIO HHCTPYMEHTAABHBIX METOAOB HCCACAOBAHUAL
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