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AHHOTAaNIMA

Llenb MccmenoBaHmA — UCCIE0BATh U3MEHEHNe TI0Ka3aTe/d CUIbI TATY B BOJe C y4eToM (pa3bl IIUK/IA TBIDKe-
HUIT B 6aTTepdrisie B 3aBUCUMOCTHM OT KBa/IM(pUKALNU IJIOBLIOB KOMaH/IbI By3a.

Mertonp! 1 opraHmsanys ccaenoBanus. ViccnegoBaHue IpoOBOAMUIOCH Ha 6a3e y4eOHO-TPEeHNPOBOYHOTO KOM-
mnekca PI'bOY BO MI'A®K. B kadecTBe peclIOHAEHTOB MCCIeNOBaHMUA BBICTYNUIN 35 MIOBLOB, CTY/IEHTOB
MTA®K. Bce ncrbiTyemble ObUIN pas/je/ieHbl Ha IPYIIIBI C Y4€TOM UX CIIOPTUBHOM KBanuduKaumum u monoBoit
npuHajaexxHocT. CTyfleHTaM, IPMHMMABIINM y4YacTyie B MICCTIeOBAHNM, NIPeJIarajaoch BbIIOTHUTD 10 1os-
HBIX L[VKJIOB ABVDKeHMII 6arTepdisieM B MaKCUMaJIbHOM TeMIle C MAaKCHMA/TIbHO BO3MOXKHBIMY YCUIMAMMA Ha
HEJIJIOHOBOM IIIHYpE€, 3aKPEIIEHHOM C OJJHOJ CTOPOHBI 3a I10AC, KOTOPbIN Ha/ieBajl MCIBITYEMBIN, C JPyTron
CTOPOHBI IIHYp PUKCHpOBaICcA Ha faTdmke. [I1s ydeta ¢asbl IMKIa ABVDKEHUI KaXKJasl MOIBITKA CONPOBO-
JKTIa/lach CheMKOJ Ha IMOJBOJIHYIO BUIEOKAMEDPY.

PesynbraThl nccienoBanus u BeiBogbl. OnpesieieH OKas3aTelb CUIbI TATY B BOJie C y4eToM (a3bl LIMK/IA IBU-
JKEHMIT B TEXHMKe IJIaBaHMs C0co60M «baTTepdistit», KBamnduKannm 1 I0I0BOI IIPUHA/IEKHOCTY IIOBIIOB
cOOpHOII KOMaH/bI By3a. BbLAB/IE€HB 0COOEHHOCTH COITIACOBAHUSA ABVDKEHMUII C y4eTOM KBaaM(UKaLuy I/I0B-
IJ0B, KOHKPETN3VPOBAHBbI (paspl IIMKIIA IBVKEHMIT, CUJIA TATY B KOTOPBIX LOCTUIAeT MUHMMA/IbHBIX ¥ MaKCHU-
MaJIbHBIX 3HaUY€HMUIA.

3axmoyeHue. KoHKkpeTnsanmsa fuanasoHa ImokasaTesnell, TeCHO B3aMMOCBA3aHHBIX CO CIeLMaNbHOI (usnmde-
CKOJ1 TIOTOTOB/IECHHOCTBIO, C Y4€TOM CIIOPTUBHON KBaMM(UKALUY ABIAETCA JOCTATOYHO 3P (eKTUBHBIM VH-
CTPYMEHTOM J/IsI OIIpefie/IeHNs CU/IBHBIX U C/IA0BIX CTOPOH IOATOTOBIEHHOCTH IUIOBLIOB. B Tekyuux peann-
AX OTE€YECTBEHHBIN CTYJAEeHYECKUIT CIIOPT 060CO0/IeH, OJHAKO MOTEHIIMAI €r0 PasBUTHSA JOBOIBHO 3HAUUM.
McknodyeHne HelOCTAIOIIETO 3B€Ha B BO3PACTHOII LIeII0YKe Iepexofia OT IOHMOPCKOrO BO3pacTa K B3pOC/IbIM
CIIOPTCMEHAM IIO3BOJIUT YMEHBIIUTh NOTEPU TAJTAHT/IMBBIX CHIOPTCMEHOB, He YCIIeBIINX ceOs peann3oBaTb B
IOHOPCKOM Bo3pacrTe. J[/1s 5Toro HeoO6X0AMMBbI 3/1eMEHTbI KOHTPOJIA1, COPeBHOBAHII i CHOPTUBHO TOATOTOB-
KM, BXOJALME B CTPYKTYPY CUCTeMbI CTYIeHYeCKOT 0O CIIOPTa.

KiroueBble c0Ba: CIOPTUBHOE IIaBaHNE, CUJIA TATY, KBAIM(PULIMPOBAHHBIE IJIOBIBL, OaTTepdIIsiL, CTyeHYe-

CKU CIIOPT, TEXHMKA IJIABAHUA.
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Abstract

The research purpose is to investigate the change in the indicator of the force of thrust in water taking into ac-
count the phase of the cycle of movements in butterfly stroke depending on the qualifications of the swimmers
of the university team.

Methods and organization of research. The study was conducted at the educational and training complex of
the Moscow State Academy of Physical Education (MSAPE). The respondents of the study were 35 swimmers,
students of the MSAPE. All the subjects were divided into groups based on their athletic qualifications and
gender. The students who participated in the study were asked to perform 10 complete butterfly stroke cycles at
maximum speed with maximum possible effort on a nylon cord attached to one side of the subject's belt, on the
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other side of the cord attached to a sensor. To take into account the phase of the movement cycle, each attempt
was accompanied by filming with an underwater video camera.

Research results. The indicator of traction force in water was determined, considering the phase of the cycle of
movements in the butterfly swimming technique, the qualifications and gender of the swimmers of the univer-
sity team. The features of coordination of movements, taking into account the qualifications of swimmers, were
revealed, and the phases of the movement cycle, in which the thrust force reaches minimum and maximum
values, were specified.

Conclusion. The specification of the range of indicators closely related to special physical fitness, considering
sports qualifications, is an effective tool for determining the strengths and weaknesses of swimmers' fitness.
In the current reality, domestic student sports are isolated, but the potential for their development is quite
significant. Eliminating the missing link in the age chain of transition from junior age to adult athletes will
reduce the loss of talented athletes who did not have time to realize themselves at the junior age. This requires
elements of control, competitions and sports training that are part of the structure of the student sports
system.

Keywords: sport swimming, traction force, qualified swimmers, butterfly, student sports, swimming technique.

BBEAEHHWE

KoHTpOAB ypOBHSA IIOATOTOBACHHOCTH B ITAABAHU
— AOBOABHO CAOKHBII I MHOTO33aAAYHBIN IIPOIIECC,
TaK KaK MHOIOYHCAEHHBIE ITOKA3aTEAH, 32 KOTOPHI-
MU OCYIIECTBAACTCA KOHTPOAB, AOAKHBI OBITH 000-
CHOBAHBI C TOYKM 3PEHUA IIPAMOM HAM KOCBEHHOM
B3aMOCBA3M CO CIIOPTUBHBIM PE3YABTATOM. 10O
€CTh AMHAMHKA HM3MEHEHHUA OTCAECKHUBAEMBIX IIO-
Ka3aTeACH B IIPOIECCE CIOPTUBHON IIOATOTOBKH
AOAKHA OTPAKATHCA Ha 9(PPEKTHBHOCTH IIPOXOK-
ACHUSA AUCTAHITUN, HA KOTOPOU CIIEIIHAAUZUPYETCA
cmopremen (1,2, 3,4, 5,6, 8,9, 10].

B mpakruke CHOPTHBHOIO IIAABAaHUA AAfA OLEHKU
CHAOBBIX CIIOCOOHOCTEH PaCCYUTBIBACTCA KOI(]-
(pHUITMEHT HMCIIOAB30OBAHHA CHAOBBIX BO3MOMKHO-
creii (KKICB). AAf OLIEHKH TEXHHYECKOM ITOATO-
koapdurmeHT
koopanHarun (KK). Aannsie koaddurnmentsr me
MOTYT OBITh PACCYUTAHBI O3 OIIPEACACHNUSA ITOKA3a-

TOBACHHOCTH paccaUThIBACTCA

TeAfl CHABL TATH B BoAe [1, 7, 11, 12, 13].

Hanboaee monyafpHa METOAMKA C HCIOAB30Ba-
HHEM IIPOCTBIX MEXAHHYECKHX U IIN(MPOBBIX AU-
HAMOMETPOB, C ITOMOIIBIO HUX CIICITHAAMCTBI pe-
THCTPUPYIOT TOABKO MaKCHMAaABHOE 3HAaYEHUE.
PesyAbTaThl TAKHX HMCCAEGAOBAHHUM COACPIKATCH
B COBpPEMEHHBIX mccaepaoBanmax [1, 4, 7, 14, 15].
OAHAKO ITMKA ABHKEHHI B CIIOPTHBHOM TEXHHKE
ITAQBAHUA COCTOUT U3 ABYX IIEPHOAOB (IIOATOTO-
BUTEABHOIO U PabOUEro), B CTPYKTYPY KOTOPHIX, B
CBOIO OYEPEAD, BXOAAT 1O Tpu ¢assl. Konkpernsa-
LM U3MEHEHUA IIPHUAATAEMOTO YCHAHUA H PE3YAb-
THPYIOIIAS 3THX YCHAUN C y4eTOM (Da3bl IIHKAQ
ABHKEHIH MAaAO IIPEACTABAEHA B MCCACAOBAHHAX.
[TorenmmaA Takux 3HAYECHUN HHTEPECEH H MHOTO-
I'PpaHEH B IIPOIIECCE KOHTPOAS 32 YPOBHEM CIIEITH-
aABHOI (DU3HYECKON ITOATOTOBACHHOCTH KBAAH-

PHUIIMPOBAHHBIX U BBICOKOKBAAU(DUIIMPOBAHHBIX
ITAOBILIOB KaK B CTYACHYECKOM, TaK U B IIpodeccro-
HAABHOM CIIOPTE BBICIIIUX AOCTUKEHUMH, YTO aKTy-
AAMBUPYET HAIIPABACHIE AAHHOIO MCCACAOBAHUA.
LleAp HMCCAEAOBAHHUA — HMCCAEAOBATH H3MEHEHHE
ITOKA3aTEAS CHABI TATH B BOAE C y4eTOM (Das3sl IIHK-
Aa ABIZKEHHIT B Oarrepdafie B 3aBUCHMOCTH OT
KBAAU(HUKAIIIH IIAOBIIOB KOMaHABI By3a.

32A29M NCCAEAOBAHMS:

1. OmpeaeAnTh ITOKA3aTEAB CHABI TATH B BOAE C
ydaerom pasbl ITUKAA ABIKEHHEH B Oarrepdase,
KBAAN(UKAIIME M IIOAOBOM IIPHHAAACKHOCTH
IIAOBIIOB KOMAHABI By3a.

2. BeaBuTh OCOOEHHOCTH HM3MEHEHUS IIOKA3ATEAS
CHABI TATH B BOAC C yI€TOM (PA3bI IIMKAA ABI/KCHUI
B Oarrepdase, KBaAM(PUKAIIUN U IIOAOBON IIPHU-
HAAACKHOCTH ITAOBIIOB KOMAHABI By3a.

METOADBI 1 OPTAHM3AILTUA
NCCAEAOBAHMA

MccaeaoBaHme IpOBOAHAOCH Ha HDaze yaeOHO-Tpe-
auposounoro komraekca PI'bOY BO MI'ADK s
mepuoA co 2 mo 20 cenrtaodpsa 2024 r. B xagecrtse
PECIIOHACHTOB HCCAECAOBAHUA BBICTYIIHAU 35 CTy-
AeuToB (12 wea. — 1-11 cin. paspsa; 15 wea. — KMC
u 8 wea. — MC) u 23 cryaertkn (9 gea. — 1-if ci.
paspsaa; 8 wea. — KMC u 6 gea. — MC). Bce nc-
ITBITYEMBIE OBIAI PA3A€ACHBI HA IPYIIIBI C YIETOM
HUX CHOPTHBHOM KBAAMPUKAIIMU U IIOAOBOH IIpH-
HaaaexkHOocTH. Ha mmeproa mpoBeaeHHA HCCACAO-
BaHUA BCE CITOPTCMEHBI ABAAAUCH ACHCTBYIOIIIIMU
1 BXOAHAH B cOCTaB cOOpHOIT komauAbl MI'TADPK
I10 ITAQBAHHIO.

AAf OIIPEACACHHSA ITOKA3aTEAA CHABL TATU B BOAE
HCIIOAB30BAACH AATIYUK U3MEPEHUA YCUANH, CBETO-
AVIOA H CIIEITNAABHOE IIPOrPaMMHOE OOeCIIeueHNe,
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qacToTa CHATUA nHokazanuii cocraBasgaa 0,011 c., To
ectp upumepro 90 smavenwuii 3a 1 c. CryaenTram,
IIPUHUMABIIHM YIaCTHE B HCCACAOBAHUU, IIPEAAA-
TaAOCHh BBIHOAHUTE 10 OAHBIX ITMKAOB ABHKCHUMI
OarrepdAfeM B MAKCHMAABHOM TEMIIE C MaKCH-
MAaABHO BO3MOJKHBIMU YCHAUAMH HAa HEHAOHOBOM
IIIHYPE, 3aKPEIIACHHOM C OAHOM CTOPOHBI 34 IIOAC,
KOTOPBII HAAEBAA UCIBITYEMBIIl, 2 C ADYTOM CTOPO-
Hbl IIHYP puxkcupoBasca Ha AaTdnke. Aas ydaera
¢a3pl HUKAQ ABIKEHHH KaKAas IIOIBITKA COIIPO-
BO’KAAAACh CBEMKOI Ha IIOABOAHYIO BHACOKAMEPY
GoPro 11 ¢ wacroroit cwémku 120 xaapos B ce-
KyHAy HpI/I CI/IHXpOHI/ISaHI/II/I HOKaSaHI/II‘/'I AaTUIMUKA
M BUAECOCHEMKHU HCIIOAB30BAACS CBETOBOM CHUTHAA,
MOAABAEMBIN CBETOAMOAOM TIOA BOAOU. Buaco-
MarepuaAbl 00padaTbBasnucy mpu momorrau [10
Kinovea.

PE3YABTATBI MCCAEAOBAHUA

N NX OBCY>KAEHUE

AAf OIIPEACACHHSA ITOKA3aTEAA CHABI TATH B BOAE
¢ ygerom pasbl ITUKAA ABHKEHHUH B Oarrepdase
OBIAO IIPOTECTUPOBAHO 35 CIIOPTCMEHOB KOMaH-
Al MITA®K 1o maasanmso. [Ipu pacaere cpeannx
IIOKA3aTEACH aHAAM3UPOBAAMCH 3 IIOAHBIX ITHK-
A4 ABIDKEHHUI KaKAOT'O CIIOPTCMEHA, PE3YABTATHI
IIPEACTABACHBI B Ta0OAmIIE 1.

AHAAU3 AQHHBIX, IIPEACTABACHHBIX B TaOAmme 1,
ITOKa3aA, YTO YCHAHUE, IPUAOMKEHHOE CIIOPTCME-
mamu KMC B dase BXxoAa pyk B BOAY, OKa3aAOCh
CaMBIM 3HAYHUTEABHBIM B CPABHEHUHU C TAKOBBIMHU
cnoprcmenos 1-ro crr. paspasa u MC (KMC — 12,35
kr, 1-if p-A. — 9,98 kr, MC — 10,32 kr), pazandns Ao-
crosepusr (p=0,05). KBaandunupopannse crrop-
TCMEHBI ITOKA3aAU CAMbIE MUHUMAABHBIC 3HAYCHHA
cuAbl TAru B hase 3axpara — 9,25 kr. AHAAOIHTYHO
MHHHMYM B 9TOH ke (paze IOKA3aAH CITOPTCMEHEI
CO CAGAYIOIIEH CTyIIeHbIO KBaAndukarun — 11,97
Kr, pazamgusa acoctosepusl (p=0,05). Oanaxo, cpas-
HEBasA pe3yAbTaThl, mokazanaeie KMC u MC B
dasze 3axBara, AOCTOBEPHBIX PAa3ANYUI BBIABACHO
e Ob1A0 (p=0,05). Kak 1 B mepBoii ¢ase 1mkaa
ABITKEHUI (BXOA PYK B BOAY), B hase IOATATUBAHUA
camMble OOABIIHE 3HAYCHHUA IIPOACMOHCTPHPOBAAL
maoBIte! ¢ kBaaudukanuert KMC — 17,08 kr, urto B
cpeanem Ha 0,32 Kr OOABIIE, YEM y CIOPTCMEHOB
MC (p=0,05) u ma 5,02 xr HGoasime, YeM y cIiop-
TcMeHOB ¢ 1-M c. paspaasom (p=0,05).

AHAAUBHUPYA PE3YABTATHI, IIOAYYEHHBIE B OCTAB-
muxcA Tpex asax IUKAA ABIKECHHM, OTMETHAN
CACAYIOIIIEE: CAMBIX OOABIINX 3HAYECHUH B pasax
«OTTAAKHBAHIEY, «BBIXOA PYK U3 BOABD U «IIPOHOCH
aocturarot nAoBisl MC (25,63 kr, 21,77 kr u 14,19
Kr). AOCTOBEpHBIE 3HAYECHHA ITOAYYEHBI BO BCEX

Ta6nuua 1 - Mokasarenb cunbl TAMM B BOAE C y4ETOM (hasbl LMKIA ABWKEHUI B 6aTTepdnse KBanMpULMPOBaHHbIX

1 BbICOKOKBaIM(ULMPOBAHHBIX CMOPTCMEHOB KoMaHabl MTAMK

Table 1 - Indicator of traction force in water, considering the phase of the cycle of movements in butterfly stroke of qualified

and highly qualified athletes of the MSAPE team

KBanudukaumsa cnoptcMeHoOB
Quialification of athletes

Cuna 1ar1 ¢ yyetom asbl .

LMKNA ABUXKEHMIA pyKaMu 1cno- KMC MC T'Kp”TeP””,CTb'OﬂeHTa
Traction force, considering | | fapnﬂ candidate for Master of Sports Student’s T-test

the phase of the cycle of (n=12) Master of Sports (n=8) P

hand movements (n=15)
x£c 1cn.p-gpcKMC | 1cn.p-gcMC | KMCcMC

Bxon pyk B BOAY (Kr)

Hand's entrance into the 9,98+2,49 12,35%2 10,32%1,81 3,83 0,50 2,80
water (kg)

3axear (kr) 9,25¢284 |  11,97%1,65 12,32+1,73 4,39 4,10 0,50
Catch (kg)

MNoararuBarine (r) 12,06£2,55 17,082,16 16,76£2,55 7,69 5,1 03
Pull-up (kg)

Orrankusatme (k) 17312244 | 24,41%2,45 25,63%2,83 10,31 8,4 1,7
Repulsion (kg)

Bbixopn pyk 13 Bogpl (Kr)

Hand's getting out of the 14,83%2,24 18,76%4,11 21,77%2,48 4,00 7,90 2,50
water (kg)

flpokoc (kr) 11,31#1,3 |  1312+2,54 14,1942,52 3,00 3,50 1,10
Passing (kg)
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Tpex (pazax B CPAaBHEHHH C PE3YABTATAMH I'PYIIIIBI
cnoprcMeHOB ¢ 1-Mm cir. paspaaom (p=0,05). ITpu
CPaBHEHHUU C PE3YABTATAMU TPYIIIBI CIOPTCMEHOB
KMC aocroBepHBle pasAmdus OBIAH BBIABACHBI
B hase IIMKAA ABH/KEHHUI «BBIXOA PYK H3 BOABD
(p=0,05).

HeobxoAnMO OTMETHTB, 9TO AAHHOE HCCACAOBA-
HHE TPOBOAMAOCH O€3 ydera MacChl TEAa CIIOp-
TCMEHOB, IIO9TOMY IIOAYYICHHBIE PE3YABTATH MOK-
HO CBA3ATh C OCOOCHHOCTAMI AAHHOH BBHIOOPKH. B
CAyYaE aHAAM3A ITOKA3aTEACH CHABI TATH B BOAC Y
CIOPTCMEHOB-MY/KIHH THIIOTE€32 HCCACAOBAHUSA
ITIOATBEPAHAACH TOABKO YACTUYHO, KAYCCTBCHHBIN
I AOCTOBEPHBIN IIPUPOCT IO HCCACAYEMOMY IIO-
Ka3aTEAIO C y4eTOM (Pa3bl IIMKAA ABIDKEHUIN OBIA
IpyII

cnoprcmeHoB: 1-to paspsasa m KMC, oarako Tako-

IIOAYYCH TOABKO IIPH CPaBHCHUH ABYX

IO 3HAYUTEABHOIO IIPUPOCTA HE IPOUCXOAUT IIPU
IIEPEXOAE HA CACGAVIOIIYIO CTYIIEHB BBICOKON KBa-
Andukanuu (pucyHok 1).

HPH AHAAN3C AAHHDBIX, HpCACTaBACHHI)IX Ha pI/IcyH—
ke 1, cyxxaeHme OyACT ITOBEPXHOCTHBIM, CYyTh OYAET
OIIPEACACHA CACAYIOIIUMH OCOOEHHOCTAMH BbI-
ITOAHEHHA TecTupoBanua crnoprecmenamu MC: or-
CYTCTBHEM KAKOTO-AMOO ITPOBAAA M IIOCAEAYIOIIEH
IIOTEPU MHEPIIUU B CTPYKTYpE PabOUEro mepuoAa
IIMKAQ ABIDKEHHH, TOTAA KaK Y CIIOPTCMCHOB H3

IIEPBBIX ABYX IPYIII OTMEYACTCHA CHIKEHUE PEru-
CTPUPYEMBIX IIOKa3aTeAEH MeXAy (pazaMu BXOAA
PYK B BOAY H 3aXBATOM, IIOTE€PA B CPEAHEM COCTAB-
aser 0,73 kr u 0,39 kr. Cropremensr MC BBITTOA-
HAIOT 9TU ABE IIOCACAOBATEABHBIE (Dasbl ILIMKAQ
ABITKEHHUI C IIAAHOMEPHBIM IIPUPOCTOM YCHUANH B
cpeAHeM Ha 2 Kr (PHCYHOK 2).

[TroBIIOB ¢ OOACE HU3KOM KBaAHHKALIMEN 3ada-
CTYIO IOABOAHUT HHU3Kasg BAPHUATHBHOCTH TEXHUKH,
KOoTOpad He MOKeT 9P(PEKTUBHO OTBETUTH HA M3-
MEHEHHE YCAOBHH BBIITOAHEHHUA TECTHPOBAHUA,
TaK KaK ABIMKCHHA HA IIPUBA3N HCKAKAFOT TEXHH-
Ky mAaBanua. Kpome Toro, ypoBeHb TEXHHYIECKOM
ITOATOTOBAEHHOCTH CYIIIECTBEHHO BBIITIE ¥ BLICOKO-
KBAAN(UIIIPOBAHHBIX CITOPTCMEHOB, UTO BBIPAKA-
ercsl B 9PEKTUBHOM COTAACOBAHUU ABMKEHUN U
Ka4EeCTBEHHOM BBIIIOAHEHHH OTACABHBEIX 9AEMEH-
TOB TEXHUKH, 9TO OOOCHOBAHO APYIOIl OCOOEHHO-
crpro. K 210l 0COOEHHOCTH BBIIOAHEHUA TECTH-
POBaHUA MOKHO OTHECTH MAAYIO HOTEPIO YCHAMH
CHABI TATH TIPH IIEPEXOAE OT (PA3BI OTTAAKUBAHUSA B
dasy BeIXOAQ PYK U3 BOAHL, y criopTecmeros MC 1o-
TEPA COCTABASIET B CPEAHEM MeHee 4 KI, TOTAa Kak
y cuoprcmenoB KMC — 6oaee 5 xr. Ilpenmyrme-
CTBO BBICOKOKBAAH(PUITHIPOBAHHEIX CIIOPTCMEHOB
O0OYCAOBACHO BBIIIOAHEHHEM OKOHYAHHSA IpeOKa 1
CBOEBPEMEHHOTIO YAApa HOTAMH (PHUCYHOK 3).
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PucyHok 1 - Cuna taru 6atrepdnseM y KBannpuuMpoBaHHbIX U BbICOKOKBaNIMGULIMPOBAHHbIX MI0BLOB KOMaHabl MITADK c yueTom

¢asbl uMKNA ABUKEHUIA

Figure 1 - Butterfly thrust strength of qualified and highly qualified swimmers of the MSAPE team, considering the phase of the

movement cycle
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AHAAOIMYHO C MY/KYHHAMI OBIA IIPOBEACH CpPaB-
HUTEABHBIM AHAAW3 IIOKA3ATEASA CHABI TATH B BOAE
C YIETOM ITUKAQ ABFZKEHUH Y KEHIITUH, PE3YABTATHI
KOTOPOTO IIPEACTABACHBI B TAOAHIIE 2.

Bcero mporectupoBansr 23 ciopTCMEHKH, KOTOPBIX
ITOAPA3ACAMAH HA IPYHIIBI C YYETOM CIIOPTHBHOM
kBaAuduKanuu. B oTAndme o1 MymKUMH KEHIITUHEL
B HCCAEGAYEMOM IIOKA3aTE€AE C POCTOM CIIOPTHBHOMN

Bxopa pyk B BOAY
| 10,597 «kr.

e

T ———

PucyHok 2 - @asbi on.p_l.a PYK B BOAY 1 3aXBaTa BbICOKOKBaIM(ULMPOBAHHOrO (C/1eBa) U KBaIM(PULMPOBaAHHOTO (cnpaBa) CrnopTcMeHoB

KBaAUUKAIIME ABHO IIporpeccupyror. Mckaroue-
HHEeM cTaAa ¢a3a BXOAA PYK B BOAY, AOCTOBEPHBIC
pasAIYHA OBIAH BBIABACHBI TOABKO MEKAY IPYIIITAMI
¢ 1-M CHOPTHUBHEIM Pa3pAAOM M MACTEPAMU CIIOPTA
(p=0,05). MuHHMAABHBIH ITOKA3aTE€Ab B IPYIIIAX
¢ 1-m paspsaaom u KMC Opia 3apeructpupoBaH B
dasze 3axsara (6,44 kr. u 8,32 Kr), B 9THX IPYIIIIAX OT-
MEYaeTCA CHIKCHHE ITOKa3aTeAsl CHABI TATU 11O TEM

3 Bxopa pyk B Boay
6,789 kr.

AR Y

2P i .
! 3axear

N 5,625 kr.

= e g ]

Figure 2 - Phases of hand entry into the water and grip of highly qualified (left) and qualified (right) athletes
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PucyHok 3 - asbl LMKIA OTTaNKMBAHUSA U BbIXOAA PYK U3 BOAbI BbICOKOKBaNU(pULUPOBAHHOIO (CneBa) U KBanuULUPOBAHHOTO

(cnpaBa) cnopTcMeHOB

Figure 3 - Phases of the push-off cycle and arm exit from the water of highly qualified (left) and qualified (right) athletes
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7Ke IIPUYUHAM, 9TO U B BEIOOpKE MyK4uH. TOABKO B
IPYIIIIE MACTEPOB CITOPTA OTMEYAETCH ITOAOKATEAD-
Haf AMHAMUKA YBEATYCHHA CUABL TATH B (hase 3axBa-
Ta, KoTopas Aocturaer B cpeanem 10,78 kr. B dase
ITOATATUBAHHA y KBAAMDUIINPOBAHHBIX CIIOPTCMeE-
HOK B CpEAHEM peructpuposaroch 7,45 kr, y KMC
— 9,65 kr, y MC — 12,85 kr. HarasaHO pe3yAbTaThI
IIPEACTABACHBI Ha rpachuke (PUCYHOK 4).

B ocraapaBIX pa3ax BO Bcex TpeX IPYIIIAX OTMEYa-
eTcsl IIOAOKUTEAbHAA AMHAMUKA N3MEHEHUSA CHABI
TATH B BOAE, ITMKOBBIE 3HAYEHHUA IIPHXOAATCA Ha
BTOPYIO 1TOoAOBUHY oTTaAkuBanuA (11,52 kr. — 1-11
paspsa; 12 xr — KMC u 15,09 kr — MC), aocTosep-
HbIE€ PA3AHYHA BBIABACHBI IIPH CPAaBHEHHUU ITOKA3a-
TeAer B rpynmax ¢ 1-m paspasom, KMC u macrepa-
mu cropra (p=0,05).

Tabnuua 2 - Mokasatenb CUAbl TATM B BOAE € y4eToM (asbl LMKIA ABUXKEHUIA B 6aTTepdnse KBaNMGULMPOBAHHBIX U

BbICOKOKBa/IM(ULMPOBAHHBIX CMOPTCMEHOK KoMaHAbl MTADK

Table 2 - Indicator of traction force in water, considering the phase of the cycle of movements in the butterfly of qualified and highly

qualified athletes of the MSAPE team

Cuna Taru ¢ yyeTom Keanudwmkaumsa cnoptcmeHos / Qualification of athletes

dazbl uukna ABuKeHnit |y o b1l KMC MC T-kputepuit CTblogeHTa
pykamn 1strank | candidate for Master of Sports | Master of Sports Student’s T-test
Traction force, (n=9) (n=8) (n=6)

considering the phase

of the cycle of hand - 1-i cn. 1-cn. | KMC

movements -0 p-a ¢ KMC | p-a ¢ MC | ¢ MC

Bxon pyk B BOAY (KI)
Hand's entrance into 7,55+1,97 8,38+%0,79 9,78%1,61 1,24 2,46 1,98
the water (kg)
3axear (kr) 6,44+1,81 8,32¢1,23 10,78+1,6 2,70 500 | 3,25
Catch (kg)
loararusatme (kr) 7,45+1,68 9,65+1,77 12,85%1,41 2,84 69 | 398
Pull-up (kg)
Orrankusanue (kr) 11,5241,77 1240,71 15,09%1,12 0,8 493 | 494
Repulsion (kg)
Bbixopn pyk 13 Bogpl (Kr)
Hand's getting out of 9,8%1,78 10,52+0,64 12,69+0,8 1,20 4,34 5,60
the water (kg)
fpowoc (k) 7,27%1,96 8,53+0,95 10,67+0,85 1,83 480 | 4,65
Passing (kg)

KI'

M

BXOI PYK B
BOJTY

3axBar

NOOTATHBAHHE OTTAJIKHBAaHHC BBIXOJ PYK H3

_
g
_
_
%

=

IPOHOC
BOJIBI

N]cnm p-n Bxmc Ewmc

PucyHok 4 - Cuna Taru 6attepdnsieM y KBanuduuUMpoBaHHbIX U BbICOKOKBaNUGULMPOBAHHbIX CMOPTCMEHOK KoMaHAbl MTADK

c yyeToM (pasbl LUKNA ABUKEHUMN

Figure 4 - Butterfly thrust force of qualified and highly qualified athletes of the MSAPE team, considering the phase of the

movement cycle
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Konkpernsamusa AmamazoHa IIOKa3aTeAEH, TECHO
B3aMMOCBA3AHHBIX CO CIEIHAABHON (PU3NYIECKOMN
ITOATOTOBAEHHOCTBIO, C YIETOM CIIOPTHUBHOI KBa-
AUDHUKAIIHE  ABAACTCA AOCTATOYHO 3P PEKTHB-
HBIM HHCTPYMEHTOM AAf OIIPEACACHHSA CHABHBIX
1 CAAOBIX CTOPOH ITIOATOTOBAGHHOCTH ITAOBIIOB
U IIPU HEOOXOAUMOCTH AAABHEHIIIEH KOPPEKIINH
IIPOIPAMMBI ITOATOTOBKH. IlapaMeTpsl MOAGABHEBIX
XaPAKTEPUCTUK B COBPEMEHHOM IIAABAHHH PEry-
ASPHO AOTIOAHAFOTCA I OOHOBASFOTCH, CBA3AHO 3TO
C IIPOIIECCOM 9BOAIOINH TEXHUYCCKOH M CIICIIH-
aABHOHI (DU3HYECKOHN ITOATOTOBAEHHOCTH, aHTPO-
IIOMETPHUYICCKIMU OCOOECHHOCTAMHU COBPEMEHHBIX
IIAOBIIOB U YPOBHEM PEKOPAOB, PEIYAAPHO OOHOB-
ASIEMBIX Ha OOABIITHHCTBE BUAOB IIPOIPAMMEL

B macrosmee BpeMs OTEUECTBEHHBIN CTYAEHYE-
CKHI CITOPT 0OOCOOAEH, YPOBEHDb CIIOPTUBHBIX pe-
3YABTATOB B HEM HITKE, Y€M B IIPO(ECCHOHAABHOM
CIOpPTE, OAHAKO IIOTEHIIMAA PA3BUTUA AOBOABHO
sHauuM. VICKAIOYEeHHE HEAOCTAIOIIEIrO 3BEHA B
BO3PACTHON IIEIIOYKE IIEPEXOAA OT FOHHOPCKO-
IO BO3PacTa K B3POCABIM CIIOPTCMEHAM ITO3BOAHT
YMEHBIINTD IIOTEPH TAAAHTAUBEIX CIIOPTCMEHOB,
HE YCHEBINHX ceOf PeaAm3oBaTb B FOHHOPCKOM
Bo3pacte. AAfl 3TOr0 HEOOXOAUMBI CTPYKTYpPHBIC
3AEMEHTHEl KOHTPOAfA, COPEBHOBAHUNA M CIIOPTHB-
HOW ITOATOTOBKH, BXOAAIIHE B CTPYKTYPY apdek-
THUBHOI CHCTEMBI CTYAEHYECKOIO CIIOPTA.

3AKAFOUEHUWE

1. Camble MUHUMAABHBIE 3HAYECHUSA ITOKA3ATEAS CHABI
TATU B ITUKAC ABIKCHIE OaTTepAAEM Y MY/KIHIH BBI-
aBAeHbl B (ase 3axsara (1-1f paszpas u KMC) — 9,25 kr
n 11,97 kr. B rpyrme mactepoB MUHMMAABHEIE 3HAYE-
HUA OTMedeHbI B (pase BXoAa pyk B BoAy — 10,32 kr.
PasAmams AOCTOBEPHBI MEKAY IPyIITaMA 1-10 pasps-
Aa u KMC; KMC u MC (p=0,05). B dase Bxoaa pyx
B BOAY CIIOPTCMEHBI ¢ 1-M paspsAsom mokasaam 9,98
kr, KMC — 12,35 xr. B daze 3axBara macrepa cop-
Ta IIOKa3aAU IIOAOKHUTEABHYIO AHHAMHKY, PE3YABTAT
B CpeAHeM cocTaBuA 12,32 Kr, pa3Amdusa AOCTOBEPHBI
TOABKO B CPABHEHHH CO CHIOPTCMEHAMH 1-ro paspasa
=0,05). B dase moarsarusanms coopremensr-KMC
ITOKA3aAd HaHOOABIIIee cpeAHee 3Hadenue — 17,08
KT, MacTepa CIOpTa ITOKazaAu 16,76 Kr, HAaMMEHbIIIee
CpeAHEE 3HAYECHUE ITPOAEMOHCTPHPOBAAT CIIOPTCME-
Hel ¢ 1-m paspasom — 12,06 kr. Pasza orraAKuBaHUA
Hanooaee 3(PMEKTUBHO BBIIOAHAAACH MACTEPAMI
cropta — 25,03 Kr, 9yTh MEHbIIIEE 3HAYCHHE ITOKA3a-
A KMC — 24,41 xr, HanMeHbITINIT CPEAHNI TTOKA32-
TEADb IIPOACMOHCTPHPOBAAH CHOPTCMEHBI € 1-M pas-
pasom — 17,31 kr. Pasza BEIXOAA PYK M3 BOABI CAMOM

s PeKTUBHON OKazaAack y MacTepos criopra — 21,77
kr, KMC — 18,76 kr, 1-it paspsaa — 14,83 xr. Takoe xe
pacpeseAeHre OBIAO BBIABACHO U B (pase IMPOHOCA:
MC—14,19 kr, KMC — 13,12 kr, 1-i1 paspsia — 11,31 kr.
V' crnoprcmMeHOK MUHHMAABHBIC 3HAYEHHA B ITU-
KA€ ABIKEHHH OBIAM 3aPErHCTPHUPOBAHEI B pase
saxBata (1-it paspsaa u KMC) — 6,44 xr u 8,32 xr.
Macrepa crnopra MHUHHMAABHBIE 3HAYEHHA I10-
Ka3aAu B ase Bxoaa pyk B BOAy (9,78 kr). Paza
ITOATATUBAHHUA OKA3aAACh PE3YABTATUBHEE BCETO Y
macrepos cnopra — 12,85 kr, KMC — 9,65 «r, 1-i1
paspaa — 7,45 kr. AHAAOrHYHAA TEHAEHIIUA IIPO-
CAGKHBAETCA B OCTABIINXCA (pa3ax: OTTAAKHBAHIE
(MC — 15,09 xr, KMC — 12 xr, 1-1 paspsaa — 11,52
Kr); BBEIXOA pyK m3 BoAbl (MC — 12,69 kr, KMC —
10,52 kr, 1-31 paspsaa — 9,8 kr); nporoc (MC — 10,67
kr, KMC — 8,53 kr, 1-if paspsaa — 7,27 kr).

2. B cayvae aHaAHM3a TIOKA3aTEACH CHABI TATH B BOAC Y
CHIOPTCMEHOB-MYZKYHH I'UITOTE3a HCCACAOBAHMSA ITOA-
TBEPAMAACH TOABKO YACTHYHO, KAYECTBEHHBIN M AO-
CTOBEPHBIIN IIPUPOCT ITO UCCAEAYEMOMY ITOKA3ATEATO C
yaeToM (ha3bl IUKAA ABIZKEHIE OBIA TIOAYIEH TOABKO
IIPU CPABHEHUH ABYX IPYIII CIIOPTCMEHOB: 1-1O pas-
pasa n KMC, 3HaunTe ABHOTO IIPHPOCTA HE IIPOUCXO-
AWT ITPH IIEPEXOAE HA CACAYIOIIYIO CTYIIEHb BEICOKOM
kBarupukara. Cpearr 0COOEHHOCTEl BBIIOAHEHHSA
tectupoBanusa crioprcmenamu MC BeIsIBAEHO: OTCYT-
CTBHE KAKOTO-AHOO IIPOBAAA M ITOCACAVIOITICH ITOTe-
PH HMHEPIIUH B CTPYKType PabOUEro IMEPHUOAA ITUKAQ
ABIZKEHHH, TOTAQ KAK Y CIIOPTCMEHOB U3 ITIEPBBIX ABYX
IPYIII OTMEYACTCA CHIKEHIE PEIUCTPUPYEMBIX ITOKA-
3aTeAcit MeKAY Pa3aMH BXOAA PYK B BOAY M 3aXBaTOM,
roteps B cpeareM cocraBader 0,73 kru 0,39 kr. Criop-
TcMenbl MC BBITOAHSAIOT 9TH ABE ITOCACAOBATEABHBIC
pa3el ITUKAA ABHZKEHHUIT C IIAAHOMEPHBIM ITPHPOCTOM
ycuanii B cpearem Ha 2 kr. K Apyroii ocobennoctn
BBIIIOAHEHUSA TECTHPOBAHUA MOKHO OTHECTH MAAYIO
IIOTEPIO YCHAMIT CHABI TAIU IIPH ITEPEXOAE OT (pasbr
OTTaAKHBaHIA B a3y BBIXOAA PYK U3 BOABL, § CHOp-
tcmvenos MC moreps cocraBuaa B cpeAHeM MeHee 4
KT, TOrAa Kak y cmopremeHoB KMC — 6oaee 5 kr. [Tpe-
HIMYITIECTBO BBICOKOKBAAMHUITMPOBAHHBIX CITOPTCME-
HOB OOYCAOBACHO BBIIIOAHEHHEM OKOHYAHUSA TPeOKa
1 CBOEBPEMEHHOI'O YAAPA HOTAMI.

B orAmvnn ot MyKYnH KEHIIUHBL B HCCACAYEMOM
ITOKa3aTeAE C POCTOM CIOPTUBHOI KBaAHUKAIINN
ABHO rporpeccupyior. Ilpu cpaBHeHnn rpymimer ¢
1-M paspsAAOM m MacTepaMu CIIOPTa BO BCEX IIre-
ctr dasax MHUKAQ ABIUKCHHI OBIAW BBIABACHBI AO-
crosepubie pasamund (p=0,05), npu cpaBHeHHN
rpynrr KMC n MC pasamgus ObIAM BBIABACHBI B
IToKas3aTeAdx 1maTu pas rmkaa Apmxenni (p=0,05).
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