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Annomayun. B cmambe npusoosmcs pe3yibmamvl UCCIe008aHUll O0HO20 U3 BIUAIOUWUX HA UMOZ2
gblcmynieHuss (PaKkmopog — MmMemMnd HPOXONHCOeHUs COpesHO8amenbHoU mpaccwi. Mamepuabl.
Paccmampusatomes  3axonomepHocmu  memMnogulx Xapakmepucmux 80 8peMs  8blCHYNIeHULL
HCEHWUH HA MeNHCOYHAPOOHBIX COPEBHOBAHUAX 8 Na3aHuu Ha mpyonocms. Llenv uccredosanutl —
NOUCK nymell NO8bIUEeHUsL COPeGHOBAMeNbHOU I hexmusHocmu. Pezynomamer bazupyromcs Ha
Odanmnwix ananuza 1600 cmapmos cnopmcmenox Ha 38 smanax KyoOka mupa u mpex MUpoBulx
yemnuonamax. Memoobl ucCNe006aHUA: AHAIU3 TUMEPAMYPHBIX UCTOYHUKOS, ONUCAHUE,
MoOenupoganue, Memoosbl MaAmeMamuKo-cmamucmuieckoeo ananuza. Pesynomamul. bulio
VCMAHOBNIEHO, YMO  OOIbUUHCMEY CHOPMCMEHOK YOdemcs 0epiicamsv GblCOKUe MeMNOGble
nokazamenu 8 npedenax 6-8 cex. Ha 00OHO pe3yIbMAMUBHOE OBUIICEHUE MOAbKO 8 nepsvie 2-3
MUHYMbL  8bICMYNIIeHUs.. S8HOe CHUJICeHUue MeMNo8ol aKMUGHOCMU HAYUHAEM NPOsGIAMbCs
NPUMEPHO HA 5-U MUHYMe YUCMO20 8peMEHU IA3aHUs, a NPU O8UNCEHUU N0 mpacce 8 memne Oojee
10 cex. oocmudicenue xopowie2o pe3yibmama nPaKkmuyecku Hego3mModiCcHo. B xooe ananuza Oviiu
ommeuenvl  OmoeNbHble  CAYHAU, KO20d ~ CHOPMCMEHKU  BbICOKO2O — YPOBHA — NOO20MOBKU
NOOOEPIHCUBANU  OUeHb  BbICOKULL meMn Oeudicenusi (npumepno 6 ceKk.) Ha NpomsiceHuu
onumenvHoeo, 0o 400 cek., epemenu. CpasHumenbHbll AHAIU3 KBATUPDUKAYUOHHO20 U
NONYPUHATTLHO-PUHATLHO20 3MAN08 NOKA3AL, 4MO HA 0o0lee CIONCHBIX MPAccax HAOa00aemcs
pocm nokazamenei memna Ha 9,1%. CHudxcenue Obicmpomvl NPUHAMUS PeUeHUll U CKOPOCMU
8bINOJIHEHUSL OMOENbHBIX 08USANENbHBIX O0ellCEULl NPOUCXooum Ha ¢hoHe BblCOKUX hu3UYecKux
3ampam u npeoeibHOl KOHYeHmpayuu eHumManus. B makoil cumyayuu noooepicueams 6biCOKULL
memMn J1a3anusi, 0COOCHHO HA NPOMSNCEHHLIX OUCMAHYUAX, KO020a MAKCUMANbHLIE UMO208ble
3Hayenus npesviuiarom 40 6ann06, mocym monvko audepsvl. Mccnedosanus no3eonunu yCmaHo8ums,
Umo memn OBUIICEHUsL CNOPMCMEHKU HA COPEBHOBAMENbHOU MpAacce HAXO00Umcsi 6 00pamHou
HeIUHeUHOU CB8A3U C UMo208biM pe3yibmamom, cmenenv ceéazu R = 0,26. Ha ocnosanuu
NONYYEHHbIX 3AKOHOMEPHOCMEL NOCMPOEHA pPeSPecCUOHHAsE MOOelb  G3aAUMOCESI3U  MeMna ¢
pesyiomamom  evicmynieHusi. Mooenib no3eonsem  BbINOIHUMb  OPUEHMUPOBOUHBIN  pacyem
8peMeHHo20  epagpuxka  Osudcenus cnopmcmenku no mpacce. Haubonvwee xonuuecmeo
BbICOKOPE3YTbMAMUBHBIX NOKA3amenell coOCpedomoyeHo 8 001ACmuy HU3KUX (N0 MoOy10) 3HAYeHull
memna: om 6 0o 9 cex., u makas 3aKOHOMEPHOCMb ABNAEMCA 8eCbMd NEPCNEeKMUBHOU ¢ MOYKU
3peHuUst ee NPAKMUYEeCKOU peanlu3ayuu 8 COpesHO8amelbHoM npoyecce. 3akaroyenue. Bxiao memna
8 UMO208bILL pe3yIbmam npu NPAsUIbHOM NOCMPOEHUU MAKMUKU OBUNCEHUS MONHCEM 00CMU2ams
genuyunsl 8 7,3%. PecpecCUOHHbBIL AHAIU3 NOKA3A, YMO MEMNOBAS. XAPAKMEPUCMUKA OBUNCEHUS],
1O C80UM NOKA3AMENAM HAXOOAUWAACA BOIU3U 8EPXHEU SPAHUYb] YCINAHOBNIEHHbIX 3HAYEHUT 8K1A0A
8 pe3yIbmam u YACMHbBIX KOPPersyull, MONCem OKA3amb CYWeCmE8eHHOe NOJONCUMENbHOE BIIUSHUE
Ha 00WUll UMo2 CHOPMUBHO20 BbICIYNIEHUSL.

Knrwouesvie cnosa: cnopmuenoe ckanonasauue, MexiCOYHaApOOHble COPEGHOBAHUS, MeMN JIA3aHUS,
aghpexmuernocmy.
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Annotation. The article gives the results of one of the most important factors study, which
influences the effectiveness of competition — tempo of competitive route overcoming. Materials. The
regularities of tempo characteristics are considered during the performances of women at
International competitions in climbing. The aim of the research is the search for the ways of
competitive effectiveness increase. The results are based on the results of 1600 starts analysis
among female athletes at 38 stages of the World Cup and 3 World championships. Research
methods: literature analysis, description, modeling, methods of mathematical-statistical analysis.
Results. It was revealed that most female athletes manage to keep high tempo indices within 6-8
seconds for one effective movement only during the first 2-3 minutes of the performance. Evident
tempo activity decrease is seen, approximately, during the 5" minute of a clear time of climbing and
during the route overcoming with the tempo more than 10 seconds it is almost impossible to achieve
good results. During the analysis separate cases were determined, when female athletes of high
qualification kept very high tempo of moving (approximately 6 seconds) during a long-term period
(till 400 seconds). Comparative analysis of qualification and semifinal-final stages showed, that at
more difficult routs there is the increase of tempo indices to 9,1%. Quickness of making decisions
and the speed of the separate motional actions fulfillment decrease happens in terms of high
physical expenditures and a high level of focusing. In such kind of conditions only leaders can keep
a high tempo of climbing, especially at long distances, when maximum final results are more than
40 points. The research works helped to reveal, that a female athlete’s tempo of movement at a
competitive route is in converse nonlinear connection with the final result, the degree of connection
R = 0,26. On the basis of the received regularities a regressive model of tempo interconnection with
the result of the performance is created. The model helps to make approximate calculation of a
female athlete’s time movement schedule along the route. Most of effective indices are situated in
the part of low (according to the module) value of tempo: from 6 to 9 seconds and such kind of
regularity is prospective enough from the point of view of its practical realization in competitive
process. Conclusion. Contribution of tempo into the final result, in case of correct tactics of
movement, can be 7,3%. Regressive analysis showed, that tempo characteristic of movement, which
is close to the upper bound of the set values of the contribution into the result and partial
correlation, can have a considerable positive influence on general result of sports performance.
Keywords: sport climbing, International competitions, tempo of climbing, effectiveness.

AKTYaJIbHOCTb. YCIEXU POCCHUHCKUX CIIOPTCMEHOB B CIIOPTMBHOM CKAaJIOJIA3aHUM HA
MEXIYHapOAHONH apeHe COCpPEAOTOUYEHBl B [JBYX [WUCLUUIUIMHAX: JIA3aHUM HA CKOpPOCTh H
ooynnepunre. B mazanuu Ha TPYIHOCTH HAOIIOIACTCS 3aMETHOE OTCTABaHKME OT CTPaH-IUACPOB [3].
BxmroueHne CHnopTHUBHOro ckaiosazanuss B mporpammy Omumnuiickux wurp 2020 roxa
CHOCOOCTBYET TMOBBIIICHUIO MHTEpeca M BHUMaHHUS K BONPOCaM MOJATOTOBKH BBICOKOKJIACCHBIX
CIIOPTCMEHOB K KPYIHBIM MEXJIYHApOJHBIM cTapTaM. Bo3HHKaeT HE0OXOAMMOCTb aKTHBH3AIMU
HCCIIETOBaHUM, CITOCOOCTBYIONINX MOBBIIIEHHUIO COPEBHOBATEIBHON 3P (PEKTUBHOCTH.

Ananu3  nmyOnauKanMii  CBUAETENBCTBYET O  JIOCTAaTOYHO  LIMPOKOM  CHEKTpe
HCCIIEIOBATENIbCKOM  JIESTENIbHOCTH B CKajlojazaHuu. HaumOosbliee KOJMYECTBO HAy4YHBIX
pa3paboTOK COCpeqOoTOYeHO B oOmacTé (GU3MYECKONM H  ClenuaabHOW TOJITOTOBKU. Pexe
BCTpEUaroTCsi pabOoThl, OCBEIIAIOIINE BOMPOCH MOCTPOCHUSI TPSHUPOBOYHOTO Tpoiiecca [2, 5], Bo
MHOI'OM TMepeceKarolluecss C OTAEIbHBIMM AaCMeKTaMH IOATOTOBKM  KBAIU(UIIMPOBAHHBIX
CIIOPTCMEHOB B JIPYTHIX BUAAX cropta [6, 7, 8]. Ciexyer Takke OTMETUTH PsJl HHTEPECHBIX padorT,
MOCBSIIIICHHBIX aKTyaJbHBIM BOIIPOCAM IICUXOJIOTHUECKOM moaroToBku [1, 10], 1 HOBBIM MeToIMKaM
TECTHPOBAHUS CIIOPTUBHOTO ypoBHs [4, 9].
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Leasb uccaenoBaHmMii — MOMCK MyTEH MOBBIMICHHUS COPEBHOBATENBbHON 3((eKTUBHOCTH B
CHIOPTUBHOM CKaJIOJIa3aHUU.

3agaun. 1. OnpenenuTh TEMIOBBIE XaPAKTEPUCTUKH JIBHKEHUSA. 2. YCTaHOBUTH BEJIUYUHY
BKJIaJ]a ¥ 3aKOHOMEPHOCTH CBSI3U TEMIIA MPOXOKIEHUS TPACCHI C PE3YJIbTATOM BBICTYIUICHHUS.

Jlis pemieHus: MOCTaBJICHHBIX 337a4 OBUIO MPOBEJCHO HCCIEIOBAHNE COPEBHOBATEIHHOIO
Ipolecca B JIa3aHUU HA TPYIHOCTh CPEIU KEHILKH.

Metoab!l u opranusanus ucciaeaoBanuii. C 2012 mo 2016 rog Obut0 MpoaHATM3HPOBAHO
oomnee 1650 MHAMBUIYyAIBHBIX CTAPTOB JKEHINMH Ha 38 sTanmax KyOka mupa m Tpex demmuoHaTax
Mupa. Meroasl aHaiM3a: IUCIEPCUOHHBIA, KOPPEISALMOHHBIM, HEJIMHEWHas perpeccus. llpu
00paboTKe JaHHBIX HCIIOIB30BAIUCH Mporpammbl Kinovea 0.8.24, Excel-2010, Statistika 10.

Pe3yabTaThl U X 00cy:kaeHue. M3ydanuch (hakTOphl, OKA3BIBAIONINE BIHMSHUE HA HUTOT
BoicTyIuieHus (Y) HEMOCPEJCTBEHHO B XOJ€ MPOXOXKICHUS COPEBHOBATEILHON Tpacchl. B craThe
W3JI0KEHBI Pe3yNIbTaThl M3y4eHUs OJHOTO U3 Takux (akTopoB — Temna Jiazanus (T). B manHOM
cllydae TOJi TEeMIIOM MOHUMAETCsl YUCTOE BpeMs, 3aTpauyuBaeMoO€ CIOPTCMEHKOH Ha BBINOJHEHUE
OJTHOTO PE3yJIbTaTHBHOTO JBIKEHUs. [lo (u3mueckoMy CMBICITYy TEMI Ja3aHUsl SIBIISIETCS
BEJIMYMHOM, 0OpaTHOW CKOPOCTH, U SABIsAETCS Oosiee yIOOHON A CIOXKHOIO Ja3aHUsl BEJIUYUHOM,
9eM CKOpOCTh Ja3zaHus. [loJl MEHBIIMMH TIO MOJYJIIO 3HAYCHUSMH BPEMEHHU II0JIPa3yMeBacTCs
MOHSTHE «O0Jiee BHICOKHI TeMID».

TemmoBbIe TOKa3aTeId MOTYT CHJIBHO OTIMYATHCS 1O a0COTIOTHBIM 3HAYEHUSM: OT 2-3 10
15-20 u Oonmee cekyHA B 3aBUCUMOCTH OT CJOXKHOCTH BBINOJHSIEMOTrO  JIBUYKEHUS.
[IpenBapuTenbHbIl aHAIU3 TEMIIA Jia3aHMs, BBIIOJHEH Ha 0a3e cOOpaHHBIX HAOJIOJEHUI IO
pe3ynbTaTaM BBICTYIUICHHH CIOPTCMEHOK Ha KBaTU(UKALMOHHBIX TpaccaX BOCHMH 3TaloB KyOKa
mupa 2012 roga (n = 483). [lns 3TOro srama COpEeBHOBAHUN KOPPEISIMOHHBIN aHAINU3 MOKa3all
HHU3KYIO CTeNeHb CBs3M (pakTopa ¢ pe3yibpraTuBHbIM mpusHakoM (Y): R = 0,17. Bbuto ycraHOBJIEHO,
9TO TEMII Jla3aHUsl XapaKTePU3yeTcss OOpaTHBIM BUIOM CBS3U ¢ Y, CJIEIOBATEIBHO, CIIOPTCMEHKH,
CIOCOOHBIE MPOXOJIUTH COPEBHOBATENBbHYIO Tpaccy B Ooyiee BBICOKOM TEMIle, MOTYT JOCTHYb
JTYYIIAX TIOKa3aTeJield B CPABHEHHUH CO CIIOPTCMEHKAMH, JBUTAOIIUMHUCS C 00JIee HU3KUM TEMITOM.

Jlenenue CHOPTCMEHOK Ha TPYIIBI 1O YPOBHIO CHOPTHUBHOM KBaIH(DHUKAIIMH TTO3BOJIUIO
MIPEIITOJIOKHUTH 00JIee BHICOKYIO B3aMMOCBSI3b ITPU3HAKOB B TPYIIIE CIIOPTCMEHOK BHICOKOTO YPOBHS
noAroToBku. Ha cremyromiem sTame HMCCIeAOBaHM ObUTM COOpaHBI M HM3y4eHBl TOKa3aTelu
CIIOPTCMEHOK Ha TMOJY(PUHAIBHBIX W (DHHATBHBIX TpaccaxX MEXIYHApOIHBIX COPCBHOBAHWMA (1 =
1156). Pe3ysbTaThl aHaTN3a MPEICTABICHBI B TAOJHIIE .

Tabnuna — Xapakrepuctuku (1)-hakropa

noxypuHan
Ne XapaKkTepUCTUKH I;anfg(% bunan
n=1156
1 WNHunekc xoppensiun R 0,17 0,26
2 YpoBeHb 3HAYUMOCTH p «0,001 «0,001
3 MartemMaTH4ecKO€e 0KUIaHUE T 7,0 1,7
4 MuHEMyM min 43 48
5 Maxkcumym max 13 12,4
6 Cp. KBaJpaTHIECKOE OTKIIOHECHUE c 1,2 1,2
7 CranngapTHas ommoKa Mer 0,06 0,04

OcHOBHOE OTJIMYME B XapaKTepUCTHKaX TeMIa Ja3aHusd Ha KBAIM(UKALMOHHOM U
noy(puHATbHO-(QUHAIFHOM JTale 3aK/I0YaeTcss B MMOBBIMICHHH BEIMYMHBI T TI0 MOIYIIO. B
MPOIICHTHOM BBIPQKCHUU TPUPOCT 3HAYUTENbHBIN, coctaBiser 9,1%. Habmromaemoe m3aMeHeHHe
OJTHOT'O M3 OCHOBHBIX IapaMETPOB TEMIIA CBSA3aHO C YBEIUYEHUEM KATETOPHH TPYAHOCTU TPACCHI.
Takas cutyanusi 0OBACHSIETCS TEM, YTO NMPOXOXKAECHUE 0oJiee CIOKHOW Tpacchl TpeOyeT BBICOKUX
¢u3nUecKux 3aTpaT U MpeJebHONW KOHICHTpauuu BHUMaHHs. [IpoMCXOAUT CHMKEHHE ObICTPOTHI



MIPUHSTHS PELICHHS] U CKOPOCTH BBITIOJTHEHHSI OT/ICIBHBIX JIBUTATENbHBIX JeHCTBUH. Jlaeko He Bce
CIIOPTCMEHKH CIOCOOHBI TOICPKUBATh BBHICOKMH TEMIN Jla3aHHs, OCOOCHHO Ha MPOTSHKCHHOU
MACTAHIIMY, KOTIa MaKCHUMaIbHEIe 3HaueHus Y > 40 0ainios.

Tem He MeHee, OCHOBBIBAsACh Ha pe3ylbTaTax aHalW3a, MOXHO 3aKIOYUTh, YTO
MIPOXOKJICHUE TPACCHI C HEBBICOKUMHU MMOKA3aTEISIMU TEMIIA JIA3aHUS B OTACIBHBIX CIIydasX MOXKET
Y HE OKa3aTh HETaTUBHOTO BJIMSIHUS HA UTOT BBICTYIIJICHUS.

Crernenb cBsi3u (pakTopa ¢ pe3ylbTaTUBHBIM IPU3HAKOM Ha 00Jee CIOXKHBIX Tpaccax
HeckoubKo Bhire: R = 0,26. [Toxasisromnee O0IbIIMHCTBO HAOIIOAEHNIT HAXOAUTCS B IUAa30HE OT
6" 1o 8,5", rpanuiel qoBeputenbHoro unrepsaia: | (95%) = 7,44+7,61. AnnpokcuManus TaHHBIX
MMOJIMHOMOM T10Ka3aja oOpaTHOE HampaBJICHHE CBs3H (T)-(hakTopa ¢ pe3yabTaTUBHBIM MPU3HAKOM,
3a UCKJIFOUEHHEM TPacc, Il KOTOPhIX MaKCUMaJIbHBIN mokazatenb Y > 40.

SIBHOE CHI)KEHHE TEMITOBOM aKTHUBHOCTH HAYMHAET MPOSBIATHCS MPUMEPHO HA S5-U MUHYTE
YUCTOrO BpeMEHU Jazanus. J[o ATOro MOMEHTa, Ha TepBbIX 2-3-X MHHYTaX BBICTYIUICHUS,
OOJIBIIMHCTBY YYaCTHUI[ yAaeTCsl JIep:KaTh BBICOKHME TEMIIOBbIE MOKa3aTenu B mpeaenax 6"-8" Ha
OJTHO pe3yJIbTaTUBHOE JBIDKeHUEe. CHIDKCHHE 3HAYCHHUI TeMITa JJa3aHusl HAUMHASTCS Ha OTMETKE T ~
8"- 9", a MakcuManpHBIE MOKazaTenu Y JOCTUTAIOTCS B WHTepBane: T = 6"-9". 3akoHOMepHOCTH
MTOBEJICHUS TTAPHOU CBsI3M Y — T, IPEJICTABJICHBI HA PUCYHKE.

Pucynok — Oco6eHHOCTH B3aMMOCBSI3H TEMIIA C PE3YJIbTATOM BBICTYILICHUS

Ha pucynke BbineneHa 30Ha Xmin , COOTBETCTBYIOIIAs BBICOKMM 3HadyeHUsM Y M TeMIa.
XopoIo BUIHO, YTO HAOJIOJEHHS B TaKOM IE€peceueHuu JHOO0 OTCYTCTBYIOT, JTUOO HUX KpaiiHe
MaJio. DTO TOBOPUT O TOM, YTO INPH JBMXKEHUH IO COPEBHOBATEJILHOW Tpacce B HU3KOM TEMIIE,
JOCTHKEHHE XOpOIIEro pe3ysibTara MpakTHYeCKH HeBO3MOKHO. Haubosnbliee KOJIWYECTBO
BBICOKOPE3YJIbTATUBHBIX HAOIIOAEHUI COCPEAOTOYEHO B OOJIACTH HU3KHUX (M0 MOJIYIIO) 3HAaYEHUH
«T», ¥ TaKasi 3aKOHOMEPHOCTb SBJISIETCSI BECbMa MEPCIEKTUBHON C TOUYKHU 3PEHHUS €€ MPAKTHUECKON
pean3aly B COPEBHOBATEIBHOM IIPOLIECCE.

MHOKECTBEHHBII PErpeCCHOHHBIN aHAW3a II0Ka3ald, YTO B 3aBUCUMOCTH OT YHCIIA
YUUTHIBAEMBIX B COPEBHOBATEILHOM IPOIIECCE KOMIIOHEHT, PE3yJIbTaTUBHAS COCTABISIONIAS TEMIIa
Haxomutcs B uHTepBane fr = (0,03, 0,09), npu Benmuune omubku Mer = 0,74. Tlokazarenu 4acTHOM
Koppensiun siexar B npenenax - = (0,19, 0,30), yposens 3naunmoctu p = 9,6E-11. T.e. Bkian
TEeMIIa B UTOTOBBI PE3yJbTAT MPH MPABHILHOM MOCTPOCHHH BPEMEHHOTO rpaduka TBUKEHUS IO
Tpacce MOXeT pocturatb BenuuuHbl B 7,3%. CremoBaTenbHO, TEMIIOBAas XapaKTEPUCTHKA
JBYDKEHUS, I10 CBOMM IOKa3aTessIM HaXOoAs1asicst BOJIM3U BEpXHEH IPaHUIbl YCTAHOBJIEHHBIX fr U I
MHTEPBAJIOB, MOKET OKa3aTh CYIIECTBEHHOE MOJIOKUTEIILHOE BIMSHUE HA UTOT BBICTYIJICHHS.



Pacuer TeMrioBoW BeTWYMHBI JBUKEHHUS B 3aBUCUMOCTH OT IJITAHUPYEMOIo 3HadyeHus Y
omuckBaeTcsa ypaBHeHHeM: T =0,759Y —0,022Y? +2E—04Y3+gi, rae: Y — WUTOr BBICTYIUICHUS B

0anax, & — BIUSHUE HEYYTCHHBIX (DaKTOPOB.
B xoxe uccnenoBanuii ObUIO YCTaHOBJIEHO, YTO HEKOTOpPHIE CHOPTCMEHKH MOTYT JI€p>KaTh
OUYCHb BBICOKMH Temn ABWkeHUs (5,5"-6,5") Ha mpoTsbkeHuH AIuTeabHoro Bpemenu (mo 400"),
OJIHAKO TaKue MOoKa3aTenu HaOII0JaIuCh TOJIBKO Y OUY€Hb BHICOKOKIIACCHBIX CIIOPTCMEHOK.
BouiBoabl. TeMin JABMKEHHS CIIOPTCMEHKM Ha COPEBHOBATEIBHOW TPACCE HAXOIUTCS B
o0paTHON HENMHEWHOW CBSI3M C HMTOTOBBIM pe3yiabraroM. CremeHb cBsa3u R = 0,26. Bricokuii
pe3yabTaT BBICTYIUICHUS JIOCTUTAETCs MPU HU3KUX (IO MOAYJIIO) MOKAa3aTeNsix TeMIla, B UHTEpBaje

6"-9". Bxnan dakropa B pe3ylnbTaT MOXKET IOCTUraTh BEIUYUHBI B 7,3%.
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