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AnHHOTaUA

AxrtyanbHocTb. CKU-aJbINHU3M CIPUHT — HOBasl 3UMHsIsI OJTUMIUNCKAas AUCIIUILIAHA,
TpeOyIoIasi CHCTEMHOIO ITO/X0/1a K aHaIu3y BhICTYyIIeHH. OTCyTCTBIE CTaHIAPTU3NPOBAHHBIX
MEeTOJINK 3aTPYyIHAET 00bEKTUBHYIO OIEHKY IOJI'OTOBKH CIIOPTCMEHOB U CPaBHEHHUE Pe3yJIbTaTOB
MeK/JTy Pa3HbIMU COPEBHOBAHUSMU.

Ilesb. PazpaboTka KOMILIEKCHON OHTOJIOTMYECKH OPUEHTHPOBAHHON METOINKN aHaJII3a
BBICTYILJIEHUN CIOPTCMEHOB B OJIUMIIMNACKON CIHOPTUBHOM JUCIUILINHE «CKU-AJIbITMHI3M CIIPUHT»
C CHUCTEMOH IIoKa3aTeJseil JJid MHOTOMEPHON OIeHKU.

Metoapi. Pacmmupenne oarosorun « BBC Sport Ontology» st cku-aabnnHn3Ma; paspaboTka,
aJroOpuUTMa aHaJIn3a JAHHLIX M0 YYaCTKAM JUCTAHITUN; CO3aHNEe CUCTEMbI OA30BBIX, JTUHAMMU-
JeCKUX W TaKTHIECKUX IoKazareseil; peaguzanusa ajroputmMa B MATLAB ¢ Busyanmsarueit
pPe3yJILTATOB.

PesyabraTtel. Co3nana pacimupentnasi OHTOJOTHs ¢ 20 JIOMOJTHATEIbHBIME KJaccaMi 1 28
CBOMCTBAMU, BKJIIOYas IIapaMeTpbl BLICOTHI. Pa3paborana cucrema u3 18 rokazaresieil, BKIOYAT
JMHAMUYECKHe, TAaKTUIeCKe 1 BhICOTHO-CKOPOCTHBIE METPUKH. Peaslm30BaH ajropuTM aHaIn3a
¢ BOBMOXKHOCTBIO CpaBHEHUs PE3y/IbTATOB MexK 1y payHjaamu. Ha npumepe mannbix Kyoka mupa
B 2026 roay B [Ilamonu nokazana 3pPEeKTUBHOCTD METOIUKH.

Sakaodenue. [lpenioxkenHas MeTo[UKa IO3BOJISIET IIPOBOJUTH KOMILIEKCHBIN aHAJIN3
BBICTYILIEHMI CIIOPTCMEHOB Ha Pa3HbIX YPOBHsX jgeTanu3anuu. OHa MOXKET OBbITH UCIOJIH30BaHA
JIJIsT TAKTUYIECKOI'O IIJIAHUPOBAHNUS, OIIEHKHU IIPOrpecca CIIOPTCMEHOB U CpaBHEHUS Pe3y/IbTaTOB
MEXKJTY Pa3JIUIHBIMA COPEBHOBAHUSIMH.

KuaroueBble cjioBa: CKU-aJIBIIMHU3M CIIPUHT, OHTOJIOTHS B CIIOPTE, aHAJIM3 JIAHHBIX, CIIOP-
TUBHAs aHaJUTHKA, IToOKa3aTean 3(hpHeKTUBHOCTH
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Abstract

Relevance. Ski mountaineering sprint is a new Winter Olympic discipline that requires a
systematic approach to performance analysis. The lack of standardized methods makes it difficult
to objectively assess athletes’ training and compare results between different competitions.

Objective. Development of a comprehensive ontologically oriented methodology for analyzing
athletes’ performances in the Olympic sports discipline "ski mountaineering sprint"with a system
of indicators for multidimensional assessment.

Methods. Expansion of the BBC Sport Ontology for ski mountaineering; development of
an algorithm for analyzing data on distance sections; creation of a system of basic, dynamic and
tactical indicators; implementation of the algorithm in MATLAB with visualization of results.

Results. An extended ontology with 20 additional classes and 28 properties, including
altitude parameters, was created. A system of 18 indicators, including dynamic, tactical and
altitude-velocity metrics, was developed. An analysis algorithm enabling comparison of results
between rounds was implemented. Using the data from the Chamonix World Cup in 2026 as an
example, the effectiveness of the methodology is shown.

Conclusion. The proposed methodology allows a comprehensive analysis of athlete performances
at different levels of detail. It can be used for tactical planning, assessing athlete progress and
comparing results across different competitions.

Keywords: ski mountaineering sprint, sport ontology, data analysis, sports analytics,
performance indicators
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BBenenue

CKu-a/IbIIHU3M CIPUHT — 9TO HOBAd JUCIUILINHA 3UMHEN mporpaMMbl OJIMMIUHCKIX UID
(ON), koropas jebroruposasia 19 despasnsa 2026 roga va B Munane — Kopruna i’ Ammerrio.
Bribop cripunTa Hapgy CO CMEMIAHHON 3cTadeToll B Ka4eCTBe OCHOBHBIX (hOPMATOB COPEBHOBA~
HU 110 CKU-aJbImHI3MY Ha OJIUMIMHCKIX UTpax 00YCJIOBJIEH NX KOMIIAKTHOCTHIO, BHICOKUM
SMOIIMOHAIHLHBIM HAKAJIOM W IOHATHBIMU IIPABUIAMHU, YTO MOJHOCTBIO OTBeYaeT crparernn Mexk-
JLYHAPO/THOI'O OJIUMIHUIICKOTO KOMUTETa Ha TOBBIIIEHNE MEIUHHOCTH, 3PETUIIHOCTH U OCBEIEHUST
[IPU TIOMOIIH UG POBBIX TEXHOJIOTUIA.

Enuncreennsiit gonymiennsiit Kk yaactuio B OV B HeTpaqbHOM cTaTyCce POCCUACKUIT CKU-
aspiimancT Huknra OuinnmoB B yKecTKoil 00pb0e cymes 3aHATh BTOPOE MECTO B CIPUHTE U
oJIyumJ1 cepedbpsanyio megainb OU.

CKu-aJIbIIMHU3M CIPUHT TIPEJICTABIAET cOOO0M KOPOTKYIO TOHKY Ha TOPHOM pesibede Ha obJier-
YEHHBIX TOPHBIX JIBIZKAaX, MPOJOJIZKUTETLHOCTHIO OT 2,5 710 4-X MUHYT, ¢ HAODOPOM BBICOTHI OKOJIO
70 MeTpoB, ¢ nogbéMamu, cMenamu (Gopm JiBrzKeHuit u crryckom. CopeBHOBaHUS IIPOBOJIATCS B
HECKOJIbKO PayHJIoB B (hopMare BbIObIBaHUs (KBau(UKAIS, YeTBEPThMUHAIIbL, Oy (OUHAIBL,
dbuna).

Crupunrepckue Tpacchbl B YaCTO MPOKJIAJBIBAIOTCH MPIMO HA TOPHOJIBIZKHBIX CKJIOHOB, &
dpuHUIIHBIE 30HBI — B IEHTPAX MPAMO Y HAYAJIa MO bEMHUKOB.

Tpacca mpeacraBisger codoil KOMITAKTHOE KOJIBIIO U 3PUTETN MOTYT BUJIETH BCE €€ yIaCTKU
KakK Ha JiaJoHu. [[obeMbl U CIIyCKM OPraHn30BaHbl TaK, 9TO OOJIEJBIIUKI MOI'YT HAOJIOIATh 34
6opbboit or crapra g0 dunumma. Kpome Toro, B mocjiegaee BpeMsi UCHOJIb3YIOTCS JIPOHDI JIJIst
BHUJICOTPAHC/IAIINN HANOOIee NHTEPECHBIX MOMEHTOB COPEBHOBAHMII.

Tpacca cnpuHTa COCTOUT U3 HECKOJIBLKUX YYACTKOB, KOTOPBIE ITPEOJIOIEBAIOT CIIOPTCMEHBI

(puc. [I:

using
skins att

using skis
without skins

finish

Puc. 1: Cxema Tpacchl B CIIPUHTE
Fig. 1: Route layout in sprint [I]
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1. Iombém Ha JbKax (ascent). CriopreMenbl GeryT BBEPX M0 CKJIOHY HA JIbIZKAX, HA KOTOPBIE
HaKJIeeHbl KaMYCBI.

2. IlepBasg nepecrexkka (transition). Y9acTHUKE OBICTPO CHUMAIOT JIBIKU U KPEIAT UX 34
CIIUHY.

3. Memmit yuacrok (ascent). Koporkuii, Ho KpyToil MOIBEM TIeNTKOM 1O cHery. JacTto 371ech
OPTaHU3ATOPHI JIEJIAI0T UCKYCCTBEHHDBIE CTYIIEHU.

4. Bropas nepecrexka (transition). CHsTHe JIBIK ¢ PIOK3aKa ¥ [OBTOPHOE HAJleBaAHUE JIJIs
dpuHAIBHOTO TIOIHEMA.

5. @unanbHbI oxbéM (ascent). CopTeMeHbl 6eryT BBEpX 110 CKJIOHY Ha JIBIZKAX, Ha KOTOPBIE
HAKJICEHbI KAMYCBI.

6. Tperps nepecrexxka (transition). Ha camoil BepxHeil ToUKe CIOPTCMEHBI CHUMAIOT KAMYCBI
C JIBDK, (PUKCUPYIOT NATKY OOTHMHKA HA JIBXKAX U TOTOBATCH K CIIYCKY.

7. Cryck: T'OpHOJIBIKHBII CITYCK ¢ BOPOTAMHU KaK B CJIAJIOME JI0 (DUHHUIIIA.

CrpyKTypa COpeBHOBaHUII BKJIIOYAET HECKOJIBKO payHIoB (rounds): KBagnduKkaims, Jer-
BepTh(DUHAJBI, TTOTyDUHATBI, (DUHAJ.

Kazkiplit u3 9TuX payHJ0B COCTOUT U3 HECKOJBKUX 3a0eros. 3aber B pamkax payHja (heat) —
9TO CTApPT COCTOSIINI M3 KOHKPETHOM I'PYIIIBI CIIOPTCMEHOB, KOTOPbIe CTAPTYIOT OJITHOBPEMEHHO
U COPEBHYIOTCS MexKJ1y co0oii Ha olpejieIeHHOl cTaguu TypHupa. Hanpumep, B KBajiunduxanmun
MOXKeT ObITh 6 3a0eroB 1o 8-12 y4acTHUKOB B KarKJIOM, U3 KOTOPBIX JIYUIIHE MPOXOJAT B
caemyromuit payui. B yerBeprhdunatax u nosydunanax 3aderu (popMUPYIOTCS U3 CIIOPTCMEHOB,
YCITEINTHO TTPEOJIOJIEBIIAX TPEBIIYIYIO CTAIIIO, 1 OOBITHO BKJIIOYAIOT OT 4 10 6 JesioBeK.

Bxtouenne cuipuaTa B iporpammy OMMINACKAX UT'P CTABUT IME€PE]T CIIOPTUBHON HAYKOiT
HOBBIE 33/1a4H 110 Pa3paboTKe 0ObEKTUBHBIX METO/INK aHAIN3a COPEBHOBATETLHON JIeTeTLHOCTH.
[Tonumanue KOUeBBIX (DAKTOPOB, OINPEIENIAIONUX YCIEeX B 9TOW CIOPTUBHON JTUCIUTLINHE,
HEBO3MOXKHO 0€3 CHCTEMHOIO IMOJIX0/1a K ¢O0PY, CTPYKTYPUPOBAHUIO M MHTEPIPETAIIUNA COPEBHO-
BaTEIbHBIX JIAHHBIX. T pajUIMOHHbIE TPOTOKOJIBI, (DUKCUPYIOIINE JIUITH UTOTOBOE BPEMS U MECTO,
HE JIAIOT TOJTHOTO IPEJICTABIECHUS O CUJIBHBIX M CJIa0BbIX CTOPOHAX CIIOPTCMEHA, €ro TaKTHUKE
1 3P HeKTUBHOCTH JIeHiCTBUIT Ha Pa3HbIX ydacTkax jauctaniun. Haumnas ¢ 2025 roma Ha Beex
MEZK/IyHAPOIHBIX COPEBHOBAHUSX 10 CKU-AIBIINHA3MY CHPUHT (PUKCUPYETCs BPEMs HE TOJILKO
Ha cTapTe U (PUHUIIE, HO U HA BCEX IMPOMEXKYTOUHBIX yJIacTKax rpu cmene ¢opm jprkenuns. K
COXKAJIEHUIO, Ha BCEPOCCUNCKUX COPEBHOBAHUAX IO CKH-AJILIIUMHU3MY JIAHHAS METOJIUKA XPOHO-
MeTpazka He MPUMEHAETCA, NHMOPMAIUA ¢ TPOMEKYTOIHBIX TOUEK HE COOMPAETCs, YTO JIe/IaeT
JeTaJIbHBII KOJIMYECTBEeHHBIN aHaJ/IN3 COPEBHOBATEIbHON e Te/IbHOCTH POCCUNCKUX CIIOPTCMEHOB
MPaKTUIECKN HEBO3MOYKHBIM.

CrarucTuKa Bcex MeXKIYHAPOHBIX CTApTOB J0CTyIHA Ha caiite International Ski Mountaine-
ering Federation (ISMF) [2]. Ects eme opun crieruam3upoBanHblii arperaTtop JaHHbIX COPEBHO-
BaHWil B cKu-asbiuHn3Me — Skimostats [3], Ho Ha HEM He oTparkaloTcs JaHHBIE W PE3YIbTATHI
POCCHIICKUX CIIOPTCMEHOB, JIaXKe €CJIM OHU BBICTYIAIOT B HEHTPAJILHOM CTATyCe W IONAJAI0T B
quc/io npusépoB. [lo Hamemy MHEHMIO, 9TO BEJAET K HAKOILIEHUIO METOIOJIOTHIECKUX CMEIEeHMUIA,
HCKaKeHUIO T1eJIOI0 PsJia CTAaTUCTUYECKUX IIapaMeTPOB U ITOTePe aHAJIUTUYECKOI IEHHOCTH 3TOTO
pecypca.

B odunmanbubix nporokosax ISMF juis yinoberBa perucrpaium u moc/je/yonero anami-
3a JaHHble TPYHIHUPYIOTCI B 5 XPOHOMETPUPYEMBIX CerMeHTOB. [lJ1s1 cOKpaleHus: 3alucu B
dopmysax u TabIUIax BBEJIEM CJIEIyIONe 0003HAUEHMS:

e A (Segment 1) — cermenT OT crapra JI0 KOHIA IEPBOrO MoAbEMa (yIacToK 1);

e AB (Segment 2) — cermMeHT MepBOil MEPECTERKN (YIaCTOK 2);

© Tunme E.A., ®emocees A.M., 2026 4



Poccnticknit xxypran nadopmarmonasix Texuosornii B cuopre. 2026. T. 3, Nel. 202605 e
Russian Journal of Information Technology in Sports, 2026, 3 (1), €202605 (\77\

e B (Segment 3) — cerment merrero nogbéMa (yaacTok 3);

e C (Segment 4) — cermMeHT OT KOHI[A BTOPOIO MObEMA JIO0 KOHIA TPETHEro MObEMA,
BKJIFOUAIOIUIT BTOPYIO 11epecTéxKy (yuacTok 4), puHaabHbLi M0IbEM Ha JIbIKaX (y4acTok
5) U TPeThIO MepecTéXRKY (yaacTox 6);

e D (Descent) — cerment crycka 10 duHuma (yaacTok 7).

O6LLLee BpeMH T'OHKHM BBIYUCJIAETCA KaK CyMMa BpeMeHI/I IIATI eé CEeIrMEHTOB:
Tiotal = Ta +Tap +1Tp +1Tc + 1T, (1)

re:

T4 — Bpems niepBoro noabéma (Segment 1);

T4p — BpeMs niepBoii mepectéxkn (Segment 2);

Tp — Bpems merero ydactka (Segment 3);

Tc — BpeMsi KOMOMHUPOBAHHOTO y4acTKa (Segment 4: Bropasi nepectékka + (puHaIbHbIH
HO/IbEM + TPEThsI IIEPECTEKKA);

Tp — Bpewms crycka (Descent).

OHTOJIOTYST CHOPTUBHOM JUCIUILJINHBI «CKHA-AJIbITMHI3M
CIIPDUHT »

s dopmammsauu pa3HOPOIHOM MH(MOPMAIUH O COPEBHOBAHUSIX, OT BBICOTHI TPACCHI HA/T
YPOBHEM MODsI, XapaKTEPUCTUK TPACCHI M METEOYCJOBUl 10 TAaKTHIECKUX JIEMCTBUIl aTJIETOB,
HeoOXOIMMa e/IMHasl ceMaHTHYecKas MoJesb. Takyio MoJiesib TPEIOCTABISIOT OHTOJIOIUN —
dopmasibHbIe crieruduKaIy KOHIENTya n3aIuil IpeJiMeTHOi 00/1acT, 00eceanBaloIie CoBMe-
CTUMOCTD JIAHHBIX U3 PA3JIMIHBIX UCTOYHUKOB U BO3MOYKHOCTD BBIIIOJIHEHUSI CJIOYKHBIX 3aIIPOCOB.
UccnemoBanns B 006JIaCTH 9BOJIIOIMN ¥ BepcnoHMpoBaHust onTosoruii [7, 8| moguéprusator
BayKHOCTDH IMOJJIEPYKKN M3MEHEHNI B OHTOJIOTHSAX, YTO OCODEHHO aKTyaJbHO IPU a IalTaIiun
o0Imux MoJiesieil K creruduke HOBBIX BHJIOB CIIOPTa M CIIOPTUBHBIX JUCIUILINH, TAKUX KaK
CKU-aJIbIIMHU3M CIPUHT.

B obnactu criopra Haubosibiiee pacripocrpanenne mosryduita onrosorusgs BBC Sport Ontology,
paszpaborannas British Broadcasting Corporation s nyOaukanuu JaHHBIX O CIIOPTUBHBIX
cobbitusix [4]. Dra gérkoBecHas OHTOJIOTUST MO3BOJIAET OIUCHIBATH CTPYKTYPY TYPHUPOB KAk
cepuu COOBITUI, y9IacTHe areHTOB B COPEBHOBAHUSX, THUIILI JIUCIUILINH, IPU30BbIE HATPA/IbI
u 1.;1. OHa coBMecTuMa ¢ 6ostee obmieit onTosorueii cobprruit (Event Ontology) [5], koropas
onpeiensier 6asosbie moHsTHst «CobbiTey , «PakTop», «IIpoayKT> 1 cBsI3M MeXK Iy HUMU (BpeMs,
MeCTO, ydacTHUKHM). Brarogaps csoeil ipocrore u rudkoctu Event Ontology y2Kke npuMeHsiiach
JIUTsl ONUCAHUS PA3JIMYHBIX [TPEJIMETHBIX 00JIacTell IIPpU TOMOIIM OHTOJIOTU, BKJIIOUas OIUCAHUe
MY3bIKAJIbHBIX BBICTYILIEHUN U KOHIIEPTOB.

BazoBas ontosiornss «BBC Sport Ontology»

Onrosorust «Criopt» (Sport Ontology), paspaborannast British Broadcasting Corporation
(BBC) st crpykTypupoBaHusi ¥ MyOJIMKAIIMA HOBOCTEH O CIIOPTUBHBIX COOBITHAX, MPEJIO-
craBJisier TUOKYIO TepMuHOsiornueckyio 6a3y [4]. Eé kimouesnie konientbl — «CopeBHOBaHUE»
(Competition), «dram» (Round), «Yuacruuk» (Competitor) u «Iucrummuas (SportsDiscipline)
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— TO3BOJISIIOT ONUCHIBATH CTPYKTYPY TYPHUPOB (pHC. . JleTasbHBIN CTATUCTUYECKUIT aHa N3
97Ol oHTOJIOrUN TipejicTaByieH B pabore [6].

Summer Olympics

sport:RecurringCompetition

sport:isC

lbbcavenl:recurringEvom
sport:subDiscipline

2012 Olympics
sport:DivisionalCompetition
par:role_at
sport:hasDivision
sport:discipline
bbcevent:coverage
', par:holder
Men's Sprint sport:competesin
sport:MultiStageCompetition Event
lsport:hasCompe tition bbcevent:Event
sport:award event:place
Men's Sprint Semifinals

sport:awarded_to sport:KnockoutCompetition

lspomhasRound

Men's Sprint Semifinals
Heat 1
sport:Round

lsport:hasUniICompeﬁtion

Men's Sprint Semifinals
-Heat 1 Race 1

sport:UnitCompetition

Puc. 2: IIpumep K1accoB um CBOMCTB B CIIOPTUBHON OHTOJIOTUN
Fig. 2: Example of classes and properties in the Sport ontology [4]

BBC Sport Ontology 6bL1a BeIOpaHa B KAUeCTBE OCHOBBI 110 CJIETYFOIITIM ITPUIITHAM:

1. Ipowmbruiennas 3pesocts — uctnosbdyercs BBC ¢ 2010 roma s ocBertenust KpymHeRImmx
criopTuBHBIX coObITuil (Omummmaer 2012, UM o dbyr6ory 2014).

MacIimTadbupyeMocTb — MOJIJIEPKUBAET 15 MJIH YHUKAJILHBIX [TOCETUTENEl B HEJIEJIIO.

['ubkocTs — m3HavabHO co3paBasach st UM-2010, HO ycrenHo paciupsiach st
Pa3/IMIHbIX BUJI0B CIIOPTA.

4. CemaHTHYeCKas yCTOMINBOCTH — Bepcun 3.0-3.2 JTeMOHCTPUPYIOT MUHUMAJIbHBIE U3MEHe-
HUS, 9TO CBHUJIETENbCTBYET O CTAOUIN3AIMN CTPYKTYPHI.

5. OTKprTOCTI) — JOCTYIIHa JJId PaCHInPCHUA U UHTEr'Ppaliruu.

Anprepuarusabie pemiennst (IPTC Sport Schema 1.1, Footology) mmeror Gosiee y3kyio
Ccrienuan3anuio 1 He 06/1a/1ai0T TaKoii XKe MPOMBIIIIEHHON TpoBepKoii [J].

Opnako mpu nonbiTke npumennTs BBC Sport Ontology K cnpuHTY B CKU-aJIBIITHI3ME
BBISIBJISIIOTCS CYIIECTBEHHbBIE HEJOCTATKIA:

® OTCYTCTBHUE KJIACCOB JIJisi OIIUCAHUsSI TPACCHI, PA3JIEJEHHON Ha yIaCcTKU (IIObEM, CIIYCK,
30HBI TIEPECTEKEK );

© Tumme E.A., ®enocees A.M., 2026 6
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e HeT MOHSITHH I CHelndUIecKoro MHBeHTapst (KaMyChl, JIBIZKU, KacKa) ¥ IIPABUJ ero

HCIIOJIb30BaHUAd,

® He yUHTHIBAIOTCs (haKTOPbI OE30MACHOCTH (JIABMHHASI OIACHOCTH, COCTOSIHME CHEera) u

TeXHUYICeCKasd CJI02KHOCTDb YIaCTKOB;]

e HET BO3MOXKHOCTH JIeTAJIN3UPOBATH TAKTUIECKHE JeficTBIsI (0BGroHbBI, MO3UIMOHHAsS 60phha);

® OTCYTCTBYET OIIMCaHM€ BBICOTHBIX XapaKTEPHUCTUK TPaCCbhl (CTapTOBaH BbICOTAa, Ha60p

BBICOTHBI, IIOTEPA BBICOTHI 110 CeFMeHTaM).

B 1o ke Bpewmsi, B koaTekcTe passutusg BBC Sport Ontology, ncciemoBanust mokasaim eé
BBICOKYIO CTabMIIbHOCTH ITpu paciimpennn o1 Bepenn 2.10 10 3.2 [7]. Dro moxreepxgaeT 3pesocthb

6a30BOIl CTPYKTYPBI OHTOJIOTHH.

HecmoTpst Ha Hasmmame padOT, MOCBANIEHHBIX aHAJIM3Y COPEBHOBATEIBHON JICATEILHOCTH B
cku-asbrmansMe cupusT [10], 10 HacTosIEero BpeMeHn oTcyTCTBOBATA YHIMDHUIMPOBAHHAS OHTO-
JIOTAYeCcKasl MOJIeJIb, ITO3BOJISTIONIAs CUCTEMATU3UPOBATH JIAHHBIE O TPACCe, YIaCTKaX, BBICOTHBIX
XapaKTePUCTUKAX W TAKTUIECKNX JIeHCTBUAX criopTcMeHoB. [IpegnaraemMoe Hike pacimmpenne

BBC Sport Ontology npusBano BOCHOJHUATEL 3TOT IIPOOEJT.

Pa.CIJ_II/IpeHI/Ie OHTOJIOI'nM AJIsd CKU-AJIBIIMHU3Ma CIIPUHT

s mpeomoienus yKazanubix HegoctatkoB BBC Sport Ontology, Mbl pazpaboram pacirmpe-
HHeE, BKJII0O49aroniee KJjlacChbl, OTpazKaroIiue CHeH‘I/I(l)I/IKy CHOpTI/IBHOfI JUCHUIIJINHBI « CKU-aJIBIIMHNU3M

cupunt»> (tabmuua[l)), u coiicrsa, cBasbiBaromue 11 Kiaaccs (Tabumua f2).

Tabmuma 1: OcHOBHBIE KJTACCHI PACITHPEHHON OHTOJIOTUN

Table 1. Main classes of the extended ontology

Onucanune

Kiacc Poaurennckuii kjaacc
SkiAlpinismSprint SportsDiscipline
Competition SportsEvent
WorldCupStage Competition
Championship Competition
NationalCup Competition
Round CompetitionStage
Qualification Round

Heat Round
QuarterFinal Round

SemiFinal Round

Final Round
SkiAlpinismResult |Performance
TrackSegment EventComponent
ClimbSegment TrackSegment
DescentSegment TrackSegment
FlatSegment TrackSegment
TransitionZone TrackSegment
MixedSegment TrackSegment
AltitudeProfile owl:Thing
SegmentAltitudeData|AltitudeProfile

Osmumnuiickas JUCIHIIINHA —<«CKU-
AJIBIIUHU3M CIIPUHT>
CopesnoBanne (sran Kybka mupa,
YEeMIIMOHAT ¥ T.JI.)

Oran Kybka mupa

Yemmuonat
Hammonaabubrit KyOoK

Paynn copeBrOBaHUS
Ksanudukannonusiit payHm
3ae3/ B paMKax payHJa
Yerseprbduna

[Tonydunast

Quna

Pesynbrar BoicTyIIEHUS
VYdyacTox Tpacchl

Y4acTok moabEema,

VYyacTox crycka

[TLnockmit yaacTok

Bona nepexosa (mepecTéxka)
CMelraHHbIi yIaCcTOK

[Ipodusib BBICOT Tpacch

JlaHHBIE O BBICOTAX JIJIsl CEIMEHTa
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Tabmua 2: CoiicTBa pacInpeHHON OHTOJIOIII
Table 2. Properties of the extended ontology

CsoiicTBO domen Huamnazon Onucaunune
hasVerticalGain ClimbSegment xsd:float Beprukanbubliii Habop BBI-
COTBI Ha& y4YaCTKe IOIbEMa
hasVerticalloss DescentSegment xsd:float Beprukanbuas morepst Bbl-
COTBI Ha& yJaCTKe CIIyCKa
hasTechnicalDifficulty |DescentSegment xsd:string Texnndeckast CJI0’KHOCTH
crycka (HU3Kasi, CPeJHss,
BBICOKAs )
hasSegmentTime SkiAlpinismResult |xsd:time Bpemsa mpoxoxkaeHust KOH-
KPETHOI'O y4acTKa
hasRoundNumber Round xsd:integer Howmep paynna
hasWeatherConditions Competition xsd:string IIoromgabie ycmoBus BO Bpe-
Msl COPEBHOBAHUA
hasGender Athlete xsd:string [Ton CIIOPTCMEHA
(Male/Female)
hasNationality Athlete xsd:string I'paxancrso
hasAge Athlete xsd:integer Boszpact
hasTeam Athlete xsd:string Komana/kiy6
hasSegmentPerformance SkiAlpinismResult | TrackSegment CBs3b pe3ysbTara ¢ y4acT-
KOM
part0f TrackSegment Competition Y4acToK gBJIAETCS JacThIO
COPEBHOBAHUSA
hasParticipant Round Athlete YdaacTHUK payHIa
hasResult Round SkiAlpinismResult | PesysbraT B paynie
achievedBy SkiAlpinismResult |Athlete Pezysibrar JOCTATHYT
CIIOPTCMEHOM
hasAltitude Competition xsd:float BoicoTa mecTa mpoBesenus
COpPEBHOBaHMUII HaJl yPOBHEM
Mopst (M)
hasStartAltitude Competition xsd:float BricoTa craprta HaJ)| ypoB-
HeM MOpd
hasTopTrassAltitude Competition xsd:float BricoTa Tpacchl Ha ypOB-
HEeM MOpsI
hasTotalVerticalGain Competition xsd:float OO6mmmit Ha®op BBICOTHI HA
Tpacce
hasSegmentStartAltitude | TrackSegment xsd:float Beicora nauasia cermenTta
hasSegmentEndAltitude |TrackSegment xsd:float Belicora KOHIIA cerMeHTa
hasSegmentVerticalGain |TrackSegment xsd:float Hab6op BbicoThI Ha cermenTe
hasSegmentVerticalLoss |TrackSegment xsd:float IloTepst BBICOTBI Ha cerMeH-
Te
hasTemperature Competition xsd:float TeMmneparypa BO3JyXa BO
BpeMdA COPCBHOBAHUSA
hasHumidity Competition xsd:float OrHocuresnbHAs BJIAK-
HOCTb BO3IyXa
hasWindSpeed Competition xsd:float CxopocTb BeTpa

DTa OHTOJIOTUA 00ECICUYNBACT €/IMHYIO CEMaHTHUYECKYIO MOJEJIb JJId BCEX KOMIIOHEHTOB
COpeBHOBaHHﬁ, IIO3BOJIZAA BBIIIOJHATL CJIO2KHBIE 3allPOChl 1 HHTEI'PUPOBATH JaHHbIC U3 Pa3HbIX

© Tumme E.A., ®emocee A.M., 2026
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NCTOYHUKOB, BKJ/IIOYad BBICOTHbBIC XapPaKTECPUCTUKU TPpacCChl 1 CEI'MEHTOB.

ITokazaTesin, xapakTepu3yoliie BbICTYIIJIEHE CIIOPTCMEHA
B COPEBHOBAHUSAX 10 CKN-AJIBIIMHU3MY CHPUHT

Bxoaubie mokazarenu (MCXOAHbBIE TAHHBIE)

Ha ocHOBe JJaHHBIX TPOTOKOJIOB COPEBHOBaHWIA, joCTynHbIX Ha caiite ISMF [2], a Takike
TEeXHUIECKUX JIAHHBIX TPAcchl, (hopMupyeTcst Habop MepBUIHBIX TOKazaTeseil (Tabuna .

Tabuma 3: Bxoanbie mokazare
Table 3. Input indicators

Ilokazarenpb Onucanne ®opmar IIpumep
Pl Mecto B 3ae3me Hemnoe 1

Bib CrapToBblii HOMED [emoe 2

Name OUO crioprecmena Crpoxka LIETHA ARNO
Sx [Ton Male / Female|Male
FIRST TRANSITION Bpemsa nmepBoro mogbéma Bpewms, ¢ 0:01:08.44
FIRST TRANSITION (OUT)|Bpems Bbixoja ¢ nepsoit nepecréxxkku|Bpemst > 0 ¢ |0:01:17.64
FOOT PART Bpewms 6erosoit vactu Bpewms, ¢ 0:01:34.01
LAST TRANSITION Bpewmsa mocenuneit mepecTéxku Bpewms, ¢ 0:02:01.86
Descent Bpewms cycka Bpewms, ¢ 0:00:41.12
Time Ob1ee BpeMmst Bpewms, ¢ 0:02:42.98
Gap OrcraBaHue oT JauIepa Bpewms, ¢

AJII‘OpI/ITM aHaJIn3a JaHHbIX BbICTyIIJIeHI/Iﬁ

Pazpaborannblii aJropuT™ peasnusyeT M0C/IeI0BATEIbHYI0 00pabOTKY JIAHHBIX OT 3arpy3Ku
JI0 BU3yaJIM3aIui 1 (OPMUPOBAHKUSA OTUETA.
AJtropuT™M BKJIIOYAET CJIELYIONINE ITAIIBL:

1. 3arpyska maHabIX — urenue daitaos .xIsx, .cSv, MapcuHr BpeMeHHbIX (OPMaTOB, HOPMaJIH-
BaIUs.

2. IlpeobpaboTka — OYUCTKA, PACUET BPEMEH HA yYaCTKaX, IPYIIIMPOBKA 110 CIIOPTCMEHAM U
payHaM.

3. Pacuér nokazareseil — BbIYHUC/IeHIEe DA30BbIX, OTHOCUTEIbHBIX, TUHAMIYECKIX, TAKTHIe-
CKUX, TEXHUYIECKUX U BBICOTHO-CKOPOCTHBIX MeTPHK 110 (hopmynam (2)—(19).

4. Amanuz u cpaBHEHHE — COIOCTABJIEHNE PE3Y/IbTATOB BHYTPHU payH/ia U MEXK/Iy payHIaMu.
5. Busyasmzanust — nmocrpoenne rpaduKoB TUHAMUKA, TEIIOBBIX KAPT, PAJIAPHBIX JTUATDAMM.

6. PopmupoBanne OTUYETa — T'eHEpaIs TEKCTOBOIO M I'PAMUUECKOr0 OT4YETa, SKCIOPT B
TpebyemMbie (DOPMATHL.

PaccuurbiBaeMble nmokasarTeJjin

1. Tons Bpemenu cermenTa (Segment Percentage, SP) — nokasbiBaer, Kakyro J0J110 0011ero
BPEMEHU CIIOPTCMEH 3aTPavnBaeT Ha KayK bl U3 IATU cerMeHTOB. [[o3Bo/IseT OleHU T CTPYKTYPY

© Tumme E.A., ®emocees A.M., 2026 9
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paciipejesieHnd BpeMEHN 1 BbIABUTL CEI'MEHTDBI, I'/le CIIOPTCMEH TepdeT WJIN BBIMI'PbhIBaCT BpPpEeMI.

SP, — 1 100% (2)
total
rie T; — BpeMst npoxoxaenusi i-ro cermenta (i = A, AB, B, C, D); Tiota1 — 00lllee Bpems.
2. OrHocuresnbHas 3¢ dexkTuBHOCTH Ha cermenTe (Relative Segment Efficiency, RSE)
— IIOKa3bIBaeT, HACKOJIBKO 6bICTpO CIIOPTCMEH ITPOXOIUT CEI'MEHT II0 CPaBHECHHUIO CO CPEIHUM IIO
rpyire (paysa—1os). 3uadenus: >100% o3HAYAIOT, 9TO CHOPTCMEH OBICTPEE CPeJTHETO.

N~

RSE; =

- X 100% (3)

=

riie T; — cpejiHee BpeMs MPOXOYKJICHHs i-I'0 CerMEeHTa M0 IPYIIe (CHOPTCMEHBI TOrO YKe payH/Ia
1 TI0J1A).

3. Ismenenmne obiero Bpemenu mexkay paysaamu (Time Change, AT) — nokasbiaer,
YIIYUIAT WA VXY CIIOPTCMEH CBOM pe3yJIbTaT OT payH/a K PayH/Ly.

ATT—)T+1 = T‘total,r—}-l - Tlcotal,h (4)

riie Tiotal, — OOIIee BpeMd B payHIe 15 Tiotalr+1 — OOIee BpeMd B CJIELYIONIEM payHJe.
4. Nnanekc crabmibaoctu (Consistency Index, CI) — xapakrepusyeT paBHOMEPHOCTb
BBICTYTIJIEHU CIIOPTCMEHa Ha MPOTIKEHUN BeexX payHIoB. dem Omke K 1, TeM crabuibhee.

B U(ﬂotal)

cr=1 ,
M(ﬂotal)

()

rie 0(Tiota) — CTaHJAPTHOE OTKJIOHeHHe o01iero Bpemenu mo payumgaM; (i(Tio) — cpejtee
o0I1iee BpeMsi 110 payHIaM.
5. Temn mporpecca (Progression Rate, PR) — mokassiBaer cpejiHee nsMeHeHue o01Ie-
ro BpeMeHu Mexk Iy paynjgamu. OTpuiiaresbHoe 3HAYEHUE O3HAYAeT Iporpecc (yMeHbIIeHne
BpPEMEHN ).

PR — ﬂotal, first — ,-Z_lcotal, last (6)

Nrounds — 1 ’
rae ,Ttotal, first — BPEMdA B IIEPBOM DayHJIE] ,Ttotal, last — BPEMdA B HOCJICIAHEM DAYH/E] Tirounds
KOJIMIECTBO PayH/I0B, B KOTOPBIX yIACTBOBAJ CIIOPTCMEH.
6. CraproBas sddexkruBnocts (Start Efficiency, SE) — onennBaer, HaCKOJIBKO XOPOIIIO
criopremen crapryer. 3Hadenust >100% osnavator, 4To 1ocse nepBoro cermenta (A) cnopremen
3aHUMAaeT OoJiee BBICOKOE MECTO, UeM Ha (puHuUIe (T.e. yIyUIIaeT MO3UINI0 K KOHILy TOHKH).

p
SE = — A % 100%, (7)

OSfinal

rie Pos, — mecro criopremena nociie cermenta A; Posg,. — uroroBoe mecro.
7. Cunia uauma (Finish Strength, FS) — nokasbiBaet, CKOJIbKO MO3UIHUI CIOPTCMEH
BBINTPBHIBAET MJIW TIPOUTPHIBAET Ha 3aK/II0UnTeTbHOM ciycke D). [lonoxkurenbnoe 3navdenne —
Yy dIeHne TTO3UITIN.

FS = POSbefore D — Posﬁnah (8>

rie PoSpefore p — MeCTO criopTcMeHa 1epet cermeHToM [ Posg,. — UTOroBoe MecTo.

© Tumme E.A., ®emocees AM., 2026 10
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8. Nngekc obronos (Overtake Index, OI) — nokasbiBaer 9acToTy OOIOHOB HA KUJIOMETD
JIUCTaHIU. XapaKTepu3yeT TaKTUYECKYI0 aKTUBHOCTD.

Of — > Ovzrtakes’ (9)

riae » Overtakes — ofriee KOMYECTBO OOIOHOB, COBEPUIEHHBIX CIOPTCMEHOM; L — JJTHHA
JIUCTAHIAN (KM ).

9. 9ddekTuBnocts nepexonos (Transition Efficiency, TE) — nokasbiBaer 10/110 BpeMeHH,
3aTpadeHHyo Ha repectéxku (AB u nepecréxku Buyrpu C'). MeHbIne 3HaUeHMsT TOBOPST O
OoJiee OBICTPOIT paboTe B 30HAX IEpexo/a.

TAB + ﬂrans, C
irtotal

TE = x 100%, (10)
r71€ Tirans, ¢ — CyMMAapHOE BpeMsI BTODOil i TpeThell epectéskek, Bxosmux B C' (Ipu 0TCyTCTBUR
pas3Jie/IeHrsi MOYKET OIEHUBATHCSI HOPMATHBHO).

10. Cymmapnoe Bpemsi nogbéma (Total Climb Time, Tijimp) — 9UCTOE BpeMsl JBHKEHUS
Ha ToIbéMax (6e3 mepecTékek).

Tetimb = T'A + T + Tatimp, (11)

rae Toimb, ¢ — BpeMs cobcTBenno nogbéma B cocrase C' (63 mepecTéxek).
11. JomuuupoBauue Ha cuycke (Descent Dominance, DD) — nokasbiBaer, HACKOJIBKO
OBICTPO CIIOPTCMEH HMPOXOJIUT CIIYCK 110 CPABHEHUIO ¢ OCTAJbHLIMU. 3Haudenns >100% osznagaior,
YTO CIIOPTCMEH OBICTpEEe CPeIHEro.

Tp

DD = — x 100%, (12)

Tp
rje T'p — cpejHee BpeMsi CIIyCKa II0 TPYIIIIE.
12. CoorHourenne noabém/cuyck Bo Bpemenu (Climb/Descent Ratio, CDR) — noka-
3BIBAET, BO CKOJILKO pa3 CyMMapHOEe BpeMs Ha IMOIbEMaX IPEBBIIMIaeT BpeMs Ha CIIyCKe.

TC iml
CDR =~ (13)
Tp

rie Teimp — CYMMapHOe BpeMsi Ha Bcex moabéMax (dopmyma 10); Tp — Bpems crycka.

13. Beprukasbaas ckopoctb (Vertical Velocity, Viert) — /Jist HOXBEMHBIX CEIMEHTOB
IIOKA3bIBAET CKOPOCTh HAOOPa BBICOTHI, /I CIIyCKA — CKOPOCTDH HOTEPH BBLICOTHI. XapaKTepUu3yer
MOIITHOCTHBIE CIIOCOOHOCTH.

VG
Viert: = T (st i@ = A, B, noaxbémuoit wactu C'), (14)
VL
Viert.p = —=P (st crycka), (15)
Tp

riae VG; — Habop BbICOTHI Ha cerMenTe i (M); V Lp — 1moTepsi BBICOTHI Ha CIIycKe (M).

14. OTHOoCcuTenbHasi BepTuKaibHas 3ddekruBHocTh (Relative Vertical Efficiency,
RVE) — nokasbiBaer, HACKOJIbKO BEPTUKAJIbHAsI CKOPOCTH CIIOPTCMEHA HA CEMMEHTE OTJINIAeTC
OT CpeJHeil 1o rpyIIe.

RVEz _ ‘/;/ert,i

x 100%, (16)

vert,i

© Tunme E.A., ®emocees A.M., 2026 11
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rje Viert,; — CPEeIHSIA BepTUKAJIbHAs CKOPOCTH Ha JIAHHOM CeIMeHTe IO I'DYIIIIE.
15. Cymmapubrit Ha6op BbicoTsl (Total Vertical Gain, V Giotal) — 061muit Ha60p BBICOTHI
3a TOHKY (6e3 y4éra Crycka).

VGiotal = VGa + VG + VG, (17)

16. Cymmapnuas morepsi BbicoThl (Total Vertical Loss, V Liota1) — 061ast morepsi BHICOTBI
3a TOHKY (10 MOJIYJIIO).
VLtotal = VLD: (18)

17. BoicotrHoe coorHomenune moabéM /ciyck (Vertical Climb/Descent Ratio, VCDR)
— XapakTepusyeT pesibed Tpacchl B MeTpax BBICOTHI (JIsl CHPUHTA OOBIYHO 0JIM3KO K 1, Tak Kak
crapT u (HbUHUIT HA OJHOMN BBICOTE).

VGtotal

VODR = ——total,
VLtotal

(19)
18. Ckopoctuoii ungekc nogbéma (Vertical Speed Index, VSI) — mopmupoBanuas
BepTuKaJibHasd CKOPOCTH Ha HOIL'béMHOM cerMeHTe.

Vvert 7

VSI = x 100%, (20)

vert,i

(anazor RVE st moibEMHBIX CerMeHTOB)

19. Nnnekc 6amanca (Balance Index, Balance) — nokasbiBaeT OTHOCHTEIBHOE TIPEUMYIIIE-
CTBO CIIOPTCMEHa B HOAbEME U CIIyCKE 110 CPABHEHUIO CO CPEIHNMU 3HAYEHUSMU. SHAYCHUS
>1 yKas3bIBaIOT Ha IIPEBOCXOJICTBO B IIO/IbEME.

‘/vert, climb V;/ert7 descent ( 21 )

I

Balance =

vert, descent ‘/;/ert, climb

rj1ie Viert, climb — CPEJHAA BePTUKAIbHAA CKOPOCTb Ha BCeX IOABEMHBIX CeI'MEHTaX CIIOPTCMEHa;
Viert, descent — BePTHKaJIbHas CKOPOCTb Ha CIIyCKe.

IIpumep pacderoB moka3aTeJieii BBICTYILJIEHUII CIIOPTCMEHOB
Ha 3Tane KyOka Mmupa

[lis1 TecTUpOBAHUS METOIMKHN UCIOIBL30BAHBI JJaHHbIE dTana KyOKa Mupa 1Mo CKu-aJIbIInHu3MY
cupunt B [Ilamonu (15 suBapsa 2026 roma). Ha puc. |3| nmpe/icrasiiena tumoBast cxema TPacChl
CIIPUHTA HA 9TUX COPEBHOBAHUSIX.

XapaKTepUCTUKN COPEBHOBAHUS:

e MYXKYWHBL: 73 ydacTHUKa, 4 payHia, 6 3ae3/710B B KBAIU(MUKAIIN;
e JKeHIUHBE: 48 ydactHuil, 4 payaia, 6 3ae3710B B KBaJIU(DUKAIIH;

e u3MepsieMble apaMeTpbl: BpemeHa 1o cermertam (T, Tag, Tp, T, Tp), obiee Bpems,
MECTa;

e BBICOTHBIE TTapamerpsl: crapt/dunum 1035 M, Habop BbicoThl HA A = 32 M, Ha B = 22 M,
na C' = 18 m, ciiyck D = 72 wm.

© Tunme E.A., ®emocees A.M., 2026 12
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’v‘ 2025/2026
ﬁ SPRINT RACE ISMF WORLD CUP
WOMEN / MEN COURCHEVEL - FRANCE

COMPETITION DATA

A |ASCENT ON SKIN B | STEPS ON FOOT

START ALTITUDE 1350 M ELEVATION GAIN 15M

C |TOP SKIN OFF D | DESCENT ON SKi

TOP ALTITUDE 1425 M ELEVATION GAIN 76 M

Puc. 3: Cxema Tpacch! JJUCIUIINHBI «CKU-aJILITHI3M CIIPUHT» Ha dTare Kyoka mupa B [Ilamonn
B 2026 .

Fig. 3: Route diagram of the discipline «ski mountaineering sprint» at the Chamonix World
Cup in 2026 [2]

Bba3oBbie moka3arenn

Cpemmee obiiee BpeMs:

o myxumubl: 02:53,45 (0 = 18,72 ¢);
e xenmmuubt: 03:38,12 (0 = 24,15 ¢);

e pasamua Mexky nojgamu: 15,3%.
Huunamudeckune noka3aresu (Ha nmpumepe Hukurbr @uunmosa)

Tabsama 4: Iunamuka soictymyenus H. @umunmosa
Table 4. Dynamics of N. Filippov’s performance

Ilokazareinnb Paynn 1| Paynn 2| Payun 3| Paywum 4
Ob6mee Bpewms (c) 170,10 166,60 159,60 166,20
Mecto B 3ae3ie 17 1 2 3
Consistency Index 0,92 0,92 0,92 0,92
Progression Rate (c¢/paymn) - -3,50 -7,00 +6,60

TakTnueckue IIOKa3aTeJIn
CraproBas sddekruBrocts (Start Efficiency):

e nansbicmas: GINER DALMASSO PABLO (SE = 145%);
© Tumme E.A., ®emocees A.M., 2026 13
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e namvenbias: QALABAQIYEV NABIYULLA (SE = 62%).
Cura dunuma (Finish Strength):
o sryuruii unanmép: FILIPPOV NIKITA (FS = +3 nosurun B

€202605 T

cpesiHeM );

e xyaumii purmmép: RADUA IVERN MARC (FS = 2 nozumun).

TexHnyeckue nmokasareju

Ddderrusnocrs nepecrékex (Transition Efficiency):

e myxunbbl: TE = 18,3% or obmiero Bpemenn (cymma Tap u Bpemeru nepecréxek B C');

e cxennmnbl: TE = 19,1% ot obiiero Bpemeny.

Coornomenne mogabéM/ciyck (Climb/Descent Ratio) Bo Bpemenu:

e B cpeaneM 110 copeBHoBanusam: CDR = 2,15;

e y szepos: CDR = 1,98 (6Gostee cHamancupoBaHHAs TEXHUKA).

BbICOTHO-CKOpOCTHbIe IIOKa3aTeJIn (Ha. InmpumMepe Huxknutbr (I)I/IJII/IHHOBa.)

Ha puc. 4| mokazana quHaMuKa OCHOBHBIX ITOKa3aTe el 10 payH/aM COPEBHOBAHUS.

OTHOCUTENLHAA 3 eKTUBHOCTb 3 eKTUBHOCTb NepecTéxek
130 b 13 bep i 2.55

2.5

245

g 2.35
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Puc. 4: JInnavmuka nokazateseir Hukurer @uannmoBa u ujiepa Mo payH1aM
Fig. 4: Dynamics of Nikita Filippov’s performance and the leader by rounds
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Ha puc. [ nokasana qunamMuka BpeMéH cermeHTOB 1 00miee BpeMst Hukurbr @uimnmosa u
JIJIEpa 10 payHIaM.

g 6osee TyryOOKOro aHam3a CTPYKTYpbl BeicTyIuienuss Hukursr Ouiurmmosa Ha puc. 5
[peJcTaB/ICHa JIMHAMUKA €ro abCOIIOTHOIO BPEMEHU ITPOXOXKICHUS KaXKJIOT0 U3 MATH XPOHOMET-
pupyembix cermerToB (A, AB, B, C, D) B cpaBHeHUN ¢ aHAJIOIMYIHBIMI [TOKA3ATEJSIMA JIHJIEPA
KazKJI0r0 PayH/1a. 1aKoe COMOCTaB/IEHNE TIO3BO/ISIET BhISBUTD, HA KAKNX NMEHHO yIaCTKaX TPACCHI
CIIOPTCMEH JIEMOHCTPUPYET IIPENMYIIeCTBO WM yCTynaeT cornepHuky. Ha rpadukax ordersmpo
BUJTHO, YTO KJIIOUEBBIM (pakTOpoM ycrexa PuiniioBa dBIgeTcs CTabMIbHO BBICOKUIT TEMIT Ha
nogbemax (cermentel A, B, C) u uckmounrenbaas 3GpGeKTUBHOCTD Ha ciycke D, B To BpeMst
Kak 30HbI Hepectekek (AB) ocratorcst mampapieHneM Jjis TAIbHEHIIEro COBEPITEHCTBOBAHNSL.
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Puc. 5: Jlunamuka BpeMéEH cerMeHTOB U ob1ee BpeMs HukuTbl @uiumnmoBa 1 Jinjiepa 1Mo payHIaM
Fig. 5: The dynamics of segment times and the total time of Nikita Filippov and the round
leader

O600ITIeHHYI0 KAPTUHY PacIpe/ie/ieHls] KJII0YeBbIX TapaMeTPOB CPeM BCeX YYACTHUKOB
COPEBHOBAHUIT TAIOT siJIEPHBIE ONEHKH IJIOTHOCTH BEPOSTHOCTH, IPEJCTaB/IeHHbIe Ha puc. [0
['paduku 103BOJISIIOT OIEHUTD, KAK BEPTUKAJILHBIE CKOPDOCTH Ha MObeMHBIX cermenTax (A, B,
C) u Bpems mepBoii nepecrexkku (AB) pacupesensorcs B rpynnax My:K9IuH 1 yKeHiH. Ha
dbomne sTux pacnpejieseHnii oTMeYeHbI TO3UIUK Jiujepa (mobegurestsi copepHoBanuii) 1 HukuTer
Ouymnmnosa B puHAILHOM payHjie. JlaHHble HoKazaTe M MOKHO CDABHUBATEH He TOJILKO Ha OJIHOI
Tpacce, HO U MEXKJIy Pa3HbIMHU TPacCaMK C MOXO:KUM pesbedom. [Toaromy ux MOXKHO cauTaTh
OPEJICJIEHHBIMU «UHBAPUAHTAMU», OObEKTUBHO OTPAKAIONIMMHI MOJIOTOBJIEHHOCTH CIIOPTCMEHA.
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Fig. 6: Nuclear estimates of the probability density of vertical velocities and crossing times

Tabmuna 5: [lokazaresu BoicTyienus Huknrer Qunnnmnosa
Table 5. Performance indicators of Nikita Filippov

Payun (mo3.) RSE, RSE p RSEp RSE. RSEp, TE CDR DD SE

1(+2) 1053 98,2 101,5 102,01 98,7 182 2,10 97,5 1125
2 (+1) 108,1 99,5 102,22 1034 101,2 17,8 2,05 102,3 105,0
3 (-1) 110,5 101,3 103,9 104,8 103,8 17,5 1,98 104,1 98,2
4 (+3) 107,8 100, 102,1 102,9 99,5 184 2,08 100,2 1154

ITpumeuanue: RSE 4, RSE 5, RSEg, RSE¢, RSEp (%) — ornocurenbras adbdekTuBHOCTL Ha cermeHTax A,
AB, B, C u D coorsercrsenno; TE — adpdexrusnocts nepecréxex; CDR — coornommenne moabém/ciyck; DD —
JIOMUHUpOBaHue Ha ciycke; SE — craprosas addekrusrocTh (%).

HormotHuTE IHHBIE BBICOTHO-CKOPOCTHBIE ToKazaTem it Hukurer QuinmmoBa B hbUHATILHOM
paynjie (payns 4):
e Beprukambnast ckopocTs Ha A: Vg a = 32M/64, 8¢ = 0,494 m/c (RVE, = 107,8%);
e Beprukanbnast ckopocTb Ha B: Vie p = 22M/19,2¢ = 1,146 m/c (RVEp = 102,1%);
e Beprukasnbaast ckopocth Ha moabéMuoil vactu C: 18 M/28,6¢ = 0,629m/c (RVEqs =
102,9%);
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e Beprukanbhasi ckopocth ciycka D: 72m/42,6c = 1,690Mm/c (RVEp = 99,5%);

e Unnekc 6amanca: Balance = 1,04 (He60JIbIIOE TPEUMYIIIECTBO B MOBEME).

Juckyccus

[IpemnoxkenHas MeTOJIMKA JIEMOHCTPUPYET BHICOKYIO 3(PDEKTUBHOCTD JIJIsT AHAJIN3a BBICTYII-
JICHUII B JIUCITUILINHE <«CKH-aJIBIIMHU3M CIIPUHT», oOecliednuBasi MHOTOMEPHYIO OIEHKY Uepe3
PACIIUPEHHYIO OHTOJIOrUIO U 15 mHauKaTopoB. OIHAKO TEKYIas pean3alis UMeeT OrpaHmde-
HUsI: OHTOJIOTUST OXBAThIBAET JIAIIb 6a3oBble cermeHThl Tpacchl (A, AB; B, C, D), e yuursiBas
JIeTaJIN3UPOBAHHbBIE TI0JICETMEHTHI IIObEMOB C IEPEMEHHBIM YKJIOHOM, MUKPO-IIEPEX0/Ibl U KOPOT-
K€ MePECTEXKKN, YTO CHUKAET TOYHOCTh TAKTUYIECKOT0 aHAJIM3a Ha CJIO0XKHBIX TPaccax.

Kputniaeckn BaxKHO paciupuTh OHTOJIOTMIO HOBLIMHU KJIACCAMHU W CBOMCTBAMU, a TaKiKe
WHTErPUPOBATH METPUKHU BEPTUKAJIBHON CKOPOCTHU C JleTaju3alieil 10 BBICOTHBIM MHTEPBaJIaM C
TOYHOCTBIO JI0 HECKOJIBKUX METPOB. TakKe JJaBHO Ha3pesa HeOOXOIMMOCTD JOTOTHUTETHHBIX
TOYEK XPOHOMETPazKa, KOTopasi 0COOEHHO aKTyaJibHa JIJId POCCHilCKUX copeBHOBaHuil. [lepexos
K MHBAPUAHTAM — BEPTUKAJIBHBIM CKOPOCTSAM MOIbEMA/CIIyCKa 1 HOPMAJIM30BAHHBIM BPEMeHaM
[IEPECTEKEK BO3MOXKHO PEIIUT IIPOOIeMYy HEKOPPEKTHOCTHU MPSAMOTO CpaBHEHUSA abOCOTIOTHBIX
BPEMEH Ha pa3HbIX Tpaccax CIpPUHTA.

BriBoan:

1. OnTosormyIecKuii mMoIx0/1 00eCIednI CTPYKTYPUPOBAHHOE TIPeJICTaB/IeHNe JAHHBIX O CKU-
asprmHI3Me crpuHT: pacmupenne BBC Sport Ontology cemuaaThio criennajm3npoBaH-
HBIMI KJIaCCaMU U TPUJNATHIO JBYMS CBOHCTBAME ITO3BOJIUIO YHUMDHUIMPOBATH NH(MOPMA-
IIUIO O Tpacce, pa3Je/JCHHOI Ha y4acCTKH, PayHAax, TAKTUYECKUX JeHCTBUAX, YCIOBUAX
[IPOBE/IEHNUST COPEBHOBAHUIT U BBICOTHBIX XapPaKTEPUCTUKAX. DTO IIPEOJIOJIET0 OrPAHNICHIST
6a30BOII OHTOJIOTUHU, HE YIUTLIBABIIECH CHEIUMUKY JIUCIIUILINHBI U BHICOTHBIC ITapaMETPHI.
Yuér coBpeMeHHBIX HCcIeioBanuii 1o sBosoruu onrosoruii [7, 8] rapantupyer Bozmox-
HOCTb JAJbHEUIIEro Pa3BUTHU MPEJJIOKEHHON MOJIEN.

2. Cucrema nokazareseii (popmysisl 2-19) obecriearnBaeT MHOTOMEPHYIO OIEHKY BBICTYILIEHHUIL:

e $a30BbIE MMOKA3aTE/N JIAI0T ODIILYI0 KAPTUHY PE3YJIbTATUBHOCTH;

e junamuueckue (CI, PR) mosBosistior orcsieskuBaTh mporpece u crabiibHOCTh BHYTPU
OJIHOTO COPEBHOBAHUSI;

e takrtuuaeckue (SE, FS, OI) u rexumaeckue (TE, DD, CDR) BbisBISIOT CHIBHBIE U
csiabble CTOPOHBI CIIOPTCMEHA Ha PA3HBIX YUACTKAX JIMCTAHIINN;

e BoicoTHO-cKOpocTHBIe Tokasarean (RVE, VSI, Balance) mossossitor 0o6beKTHBHO
oneHuTh 3(PHEKTUBHOCTD TIEPEABUKEHUS 110 pesibedy ¢ YIETOM BEPTHKAJILHOTO I'Pa-
JTEHTA.

3. Auropurm anasm3sa, peasusoBanubiii B MATLAB, nokazasn 3 deKTUBHOCTh Ha peabHbIX
naaHbix Kybka mupa B [Hlamonu: aBromarutiecKkasi 0OpadOTKa IIPOTOKOJIOB, PACUYET BCEX
nokazaresieil u HarIsiHAs BU3yaau3anus (rpaduKi IMHAMUAKY, JTHArDAMMBI) TTO3BOJIAIIH
JIeTaJIbHO CPaBHUTD BBICTYILICHUS CIOPTCMEHOB B PA3HBIX PayHJIaX U BBISIBUTH KJIIOUYEBBIC
¢aKkTOpHI ycIexa.

4. HpaKTH‘IeCKaﬂ S3HAaYMMOCTDb METOJAUKHU 3aKJIIO9aeTCAd B ee IIPUMEHUMOCTH JIJIA:
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® TPEHEPOB — WHCTPYMEHT aHaJin3a COPEBHOBATEJbHON JIESITEITbHOCTH, BbISBJIEHUS
CIJIBHBIX M CJIA0BIX CTOPOH IOJAIOTOBKH CIIOPTCMEHOB U ITOCTPOCHUST TAKTUIECKUX
CXeM;

® CIIOPTCMEHOB — BO3MOXKHOCTh CaMOaHaJ/IN3a, TEXHUIECKON M TaKTUIECKOM T0JI'OTOBKU;
® OpraHM3aTOPOB — CTAHIAPTU3UPOBAHHBIN TOJIX0JT K MyOJIUKAIIMNA U CPABHEHUIO JIAHHBIX;

[ ] I/ICCJIG,ZLOB&TGJIGIL/'I — OCHOBa JJId ,ILaJIbHefIHIeFo n3yvdeHud J€eTEePpMUHAHT PE3YyJIbTaTUBHO-
CTH.

5. HGpCHeKTI/IBbI Pa3BUTUA METOJUKHN BKJIIOYaIOT:

® UHTErpaIio ¢ CUCTEMaMU MOHUTOPUHTA (PU3NOJOTUIECKOIO COCTOSAHISA CIIOPTCMEHOB
B peaJIbHOM BPEMEHU;
® BKJIOUEHHE JIAHHBIX O MOIOJHBIX, IPUPOJHBIX YCJIOBUAX U COCTOSTHUU TPAce (KECT-

KOCTb CHETra, YKJIOH, JIABUHHAsI OIACHOCTD) ¥ TIOrOJIE;

[ ] pa3pa60TKy PEIUKTUBHBIX MO,ZLGJIeﬁ Ha OCHOBE€ MaIlIMHHOI'O O6y‘{eHI/IH JJId IIPOTHO3 -
PoOBaHuAd pe3yJibTaTa U OIITUMU3allUN TaKTHUKU;

e co3jlaHre 00JIavdHOMN IIaTMOPMBI I KOJLIEKTHUBHOIO aHAJIN3a U OOMeHa JaHHBIMU
MEXKJTy HaIlMOHAJBHBIMU (heepaIiisaMu.

SaKJII0YeHue

[Ipennoxkennas MeTOANKA, ONMUPAIOIALC Ha PACIIIPEHHYIO OHTOJIOTHUIO M MHOTOMEDHYIO
CHCTeMY IOKa3aTeJell, MpeJicTaB/sgeT coOO0il MeJTOCTHBI MHCTPYMEHT ISl HAy YHO-000CHOBAHHOTO
aHaJU3a BBICTYIICHUII CIOPTCMEHOB B HOBOW OJIMMIMNICKON AUCHUILINHE <«CKU-AJIbIMHU3M
cupuHT». € BHeJIpeHre B MPAKTUKY ITOJAIOTOBKU COOPHBIX KOMAHI IIO3BOJIUT ITOBBICUTH O0bEK-
TUBHOCTBH OIl€HKU COPEBHOBATEJILHON JIesITeIbHOCTU, ONTUMU3NPOBATh TAKTUYECKYIO II0JI'OTOBKY
1 YCKOPHUTH BBIABJIEHNE TIEPCIIEKTUBHBIX CIIOPTCMEHOB.
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