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B pesynbrate pabotsl 6bu1H paccuntanbl kodddunmentsr [TN/[-perymnsropa mist yeTbipex
MeT010B. OLIEHNB [TOKA3aTENIN Ka4e€CTBA CUCTEM TP UCIIOIb30BAHUH PA3IUYHBIX 1APAMETPOB,
MOXKHO C/eJaTh BBIBOJ, YTO Hauboyiee MOAXOIAIMIMM METOAOM HACTPOMKU Il CHCTEMBI
yrnpaBieHus IByxXda3HbIM cenapaTopom sBisieTcs: Metoq Kyna. iIMeHHO ObIcTpasi HacTpoiika
Kyna nomoraet nony4nTh HEOOXOAUMBIN pe3yIbTaT IPH HAUMEHBIIIEM MIEPEePEryTUPOBAHNN 3a
IIPUEMIIEMOE BPEMSI.
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DEVELOPMENT OF THE RIVAL IMITATOR HOCKEY SIMULATOR
A. A. Sidorova, M.K. Belikov
National Research Tomsk Polytechnic University

Annotation. This article analyzes hockey simulators, reveals their shortcomings. The study
showed that modern simulators are expensive and bulky, as well as the lack of an automated
control system in some models. Based on the analysis, a multifunctional hockey simulator has
been developed, taking into account the main disadvantages of the considered analogues.

Ha nanublit MOMEHT J100bIe aBTOMAaTU3UPOBAHHBIE TPEHAXKEPHI I XOKKes B CBOOOIHOM
JOCTYTI€ HAWTH OYEHb TSHKENO (B €MHUYHBIX AK3EMIUISIpax U MOJl 3aKa3), UMEIOLIUE BBICOKYIO
CTOMMOCTh U, KaK CJEJICTBHE, HU3KYIO JOCTYHHOCTb. llenmpio naHHON paloThl sBIsETCS
CO3/IaHME AaBTOMATHU3MPOBAHHOTO OPOCKOBOIO XOKKEWHOIrO TpeHakepa, pPa3BUBAIOLIETO
peaKIfio, CKOPOCTh, TOYHOCTh U KAa4eCTBO OPOCKOB; MO3BOJIIOIIETO OTTAYMBATH HABBIKU
CIIOPTCMEHOB.
0030p cymecTBYIOIIMX AHAJIOIOB.

Ha pbiHke XOKKeHHOro o0OOpyNOBaHUS TMpeAJaraloT ClEAyIOlNe HWHTePAaKTUBHbBIE
TpeHakepbl. BpOCKOBBII TpeHaXep, COCTOSAIIMN U3 MUILIEHH, KOHBeiepa Uit cOopa miaio,
IJIOCKOM MOBEPXHOCTH ISl CKOJIBKEHHUS M0 Hel 11ai0bl; KaTamyabThl, AJI8 O1a4y CHapsiia Ha
IUIOCKYIO TTOBEPXHOCTb, HAKJIOHHOTO KOHBeHepa, JUIsl TPAHCIOPTHUPOBKH XOKKEHHBIX Iaibd K
karamynbTe [1]. ['J1aBHBIM HEZOCTATKOM JAaHHOTO TEXHMYECKOTO PEIICHUS SIBISETCS €ro
MacCUBHOCTb, YTO, HECOMHEHHO, 3aTPyJIHSET €ro HCIOJb30BaHUE B XOJE TPEHHUPOBOUYHOIO
mporecca.

XOoKKelHass cucTeMa MHUIleHed [2], cocTosias TOJIbKO U3 MHUIIEHU U €€ JAeprKaTes.
3HA4YUTEIbHBIM HETOCTATKOM JIAaHHOT'O TPEHAXKepa SBIISETCA OTCYTCTBUE AaBTOMAaTU3UPOBAHHOMN
cucTeMbl mojauu mai6. Llenb, oNTUMHU3MPOBATH TPEHUPOBOUHBIA MPOLECC XOKKEHCTOB C
ITOMOIIBIO JAHHOTO TPEHAXEPa, CTAHOBUTCSI HEOCYILIECTBUMOM.

XOKKEHHOE TPEHUPOBOYHOE YCTPOMCTBO, COCTOSLIEE U3 FOPU3OHTAIBHOW IOBEPXHOCTH,
BpaIIalOLIErocs pyJaeBOro Kojieca, COeIMHEHHOTO € 3JIEKTPOABUTATENIEM; PAMIIBI JUIS MO1aYl
U 3arpy3KH a0, yaepKUBAIOIIEro MHOXKECTBO A0 0THOBPEMEHHO, JUI UX MOCIEAYIOIeH
MOJJa4M Ha TOPU30HTAJIBbHYIO OBEPXHOCTH YEPE3 ONPEAECICHHbIE HHTEPBaJIbl BpeMeHU [3].

WHTepakTUBHBIE BOPOTa MpEAHA3HAYECHBI I PAa3BUTHS TOUHOCTH U CKOPOCTH OpocCKa M
MMEIOT HECKOJIBKO PEKUMOB TPEHUPOBKH [4]. HemocTaTkoM JaHHOTO TpEeHa)kepa ABISETCS TO,
YTO €ro HEJIb3s UCIOIb30BATh BMECTE C ABTOMATUYECKUM yCTPOHCTBOM MOAAYH 1IA0.
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CyniecTBEHHBIMU HEIOCTATKAMU IIPUBEAEHHBIX YCTPOUCTB SIBIISIFOTCS UX «TPOMO3IKOCTBY,
MIai0BI XpaHATCS APYT HA Ipyre TOPLEBO YacThio. M3-3a 3TOro B OyHKepax XpaHUTCS MaJbli
3arac mand, KOTOPBIi OBICTPO YMEHBIIAETCS B X0/I€ TPEHUPOBKU. B pesymnbpTaTe, ciopTcMeHbI
TPATAT JMIITHEE BpeMs Ha cOOp U 3arpy3Ky 00paTHO B yCTpOHCTBa. Takke CTOUT OTMETUTD, UTO
CKOPOCTb ITO/IAYM CHAPAIOB HA UCXOJHYIO MTO3UIIUIO KpailHE Majia, YTO HETaTUBHO CKa3bIBAECTCS
Ha 3()()EeKTUBHOCTU TPEHUPOBOUYHOTO MPOLIECCA.

ABTOMATHU3UPOBAHHBIH OPOCKOBbII XOKKeHHBIH TPeHaKep.

KoHeuHblll MPOAYKT NOKEH IPENOCTABIATH MOJIb30BATENSAM CIEAYIOIUME BO3MOXKHOCTH!
aBTOMATHU3MpPOBaHHAs ToOJaya a0 Ha MCXOAHYIO MO3UIMIO; CMEHa Ienedl ansi OpOocKOB
11aif0oif; MOACYET OYKOB MPU TOYHOM TMOMATAHWHM MO OMPEICIICHHOW IEeNH;, HU3MEpEeHUe
CKOPOCTH T0JIeTa IaiObl; UMUTALIMS PO3BITPHIIIA HA TOUKE BOpAchIBaHUS IIAalObl; XpaHEHUE
OobIIOro KoJIMYecTBa IIaiid; BblIOpachkiBaHME IIAW0 Ipyr 3a JAPYroM € MHHHUMAJIbHBIM
BPEMEHHBIM MHTEPBAJIOM U C HAMOOJIbIIIEH CKOPOCTHIO MOJIeTa MIai0BbI.

[Ipennaraercs MHOTO(YHKIIMOHAIBHBIA XOKKEHHBINH TPEHAXep, COCTOSIINN U3 YCTPOHCTBA
AaBTOMATUYECKOM Mojaun mIaii0; YeThlpeX HHTEPAaKTUBHBIX MHILIEHEH CO CBETOIMONaMH,
YCTaHOBJICHHBIMH Ha XOKKEHHBIE BOPOTA, U IIIAT(HOPM I U3MEPEHUS CKOPOCTH TOJIeTa II1aio,
Ha KOTOPOH CTOUT XOKKEHCT BO BPEMsI COBEPILIEHUSI OPOCKOB.

TeXHUUYECKUM pe3ysIbTaTOM 3asBIISIEMOIO pELICHUs SBJSETCS IOBBILIEHUE KauyecTBa
TPEHUPOBOYHOTO MPOLIECCa MTyTEM CO3/1aHHS BO3MOKHOCTH aBTOMATU3UPOBAHHOM CTaOUIbHON
1oJauu Mmaiid ¢ "3MEHEHHEM CKOPOCTH U YIiia, MOBBIIEHUE 3 (HEKTUBHOCTH TPEHUPOBOYHOTO
Ipolecca 3a CYeT COKpallleHUs: BpeMEeHH MTOTPayeHHOro Ha cOop maitd, BO3MOKHOCTH aHATN3a
Y TI0JICYETa PE3YJIbTATOB MOINAaJaHus 110 BOPOTaM C BBIBOJOM CKOPOCTH M 30HBI ITONalaHus Ha
9KpaH MOHMTOPA, BO3MOXHOCTHIO OTpPaOOTKM IIeNYKa IO BOPOTaM M BO3MOXXHOCTBIO
0TOpachIBaHUS BpaTapeM MPHU €ro HAINYHH.

ABTOMaTH3UPOBAHHBIM OPOCKOBBIM XOKKEHHBIM TpEHAXep, MPEACTABJICHHBIA Ha puc. 1
COCTOMT U3 XOKKEHHBIX BOPOT, CHHTETHYECKOI'O JIbJ]a, aBTOMATUYECKOT0 YCTPOICTBA MT01aY1
maio, CTONKK U TUCTITIes], KOHBEWEPHOH JICHTHI M 3alITUTHOM ITaHEIIH.

4 5
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b

Puc. 1. Obwuii 6uo u 6uo ceepxy mpernasicepa

PaccMoTpuM monoipoOHee ycTpoHCTBO Mo1aun 11aii0. B Hero BXOauT 1muiara ynpaBlieHus,
JBa JBUTATeNsl, KaK MHUHHMYM JBa pPa3rOHHBIX KoJjieca, OyHKep Uis XpaHEHHUs Miaiio,
COCTOSIIMM M3 JIBYX OTCEKOB, TOJKAaTENlb, IOCPEACTBOM KOTOPOTO OCYIIECTBISAETCS
BBITAIKMBaHKE 11aii0 W3 OyHKepa, KOHBEHEPHOW JICHTOM, KOTOpas MOJaeT ManObl ¢ BOPOT B
TOJIKaTeNb U Kopiyc. CTOUT TakkKe OTMETUTh, UTO Iai0bl B OyHKEpe «iIexkaT» ApYyr Ha JIpyre
OCHOBaHUSIMH, a HE TOPLIEBBIMU YaCTSIMH, YTO 3HAYUTEIILHO YIPOILIAET MPOLIECC BHITAIKMBAHUS
maifd u3 OyHKepa M JIeNaeT UCIoJIb30BaHue TpeHaxepa Oosnee ynooHbM. 11aitob1 MOTYT OBITH
3arpy’KeHbl B yCTPOWCTBO M3HAYaJIbHO WJIM TOCIE MEPBOTO OpOocka ¢ MOMONIbIO KOHBelepa
maitba. BHyTpu pasmerieH 0JIOK MUTaHUS YCTPOICTBA ¢ PaguaTopoM M BEHTHIIATOPOM, JUIS
OTBOJIa TeIUIa. Y TpeHa)kepa Ha BBIXOJ€, OTKY/a BbUIETAIOT MIAHObI, UMEETCS PETYJSATOp yria
noJia4yu maio, ob6ecreynBaroii OPOCKH C Pa3HBIX MO3HIIHA.

WHTepakTUBHBIE MHUIICHH, BXOJSIIME B COCTaB MHOTO(QYHKIIMOHAIBHOIO CIOPTHUBHOTO
TpeHakepa, MOJKIIOYAIOTCS K aBTOMAaTHMYECKOMY YCTPOWCTBY MOJAuM MIAW0 C MOMOILBIO
poBOJOB. /[aHHBIE MUILIEHU COCTOAT U3 KOPIYyca, BHYTPEHHUX MEPETOPOJOK U MIACTUKOBOMN
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MULIEHU. BHyTpr Kopmyca HaxoIWTCS CBETOAWOJHBIA WHAMKATOP M ONTUYECKUH JaT4HK,

KOTOPBIN pearupyeT Ha ABUKEHUE IJIACTUKOBOW MUIIIEHU B citydae nonaganus. Kopmyc Mmoxer

OBITH MPUKPEIICH K BOPOTAM JIFOOBIM JOCTYITHBIM CITIOCOOOM.

JlaHHBIH CIIOPTUBHBINA TPEHAXKEP MOXKET BKJIIOYATh B ceOs TPAMIUIMH JUIS TIOJauy Iaca «cC
MOJIKHUJIKOW», COCTOSAIIUHN U3 OCHOBAHUS U CKaTa, 3aKPEIICHHBIX MKy COOON TaKUM 00pa3oM,
4TOOBI OBLTA BO3MOXKHOCTH, PETYIUPOBATh BHICOTY yIiia MOABEMAa TpaMIUIMHA. TpamIuivH
KPEIMUTCS K OKHY BBIJIa4M 11aii0 aBTOMAaTHYECKOTO YCTPONUCTBA IS TIO/Ia4H Iaio.

Tpenaxxep macyeT CIOPTCMEHY, 3aJaya KOTOPOTO CBOAMTCS K TOMY, 4TOOBI OTpaboTaTh
maidy u OpocuTh €€ B aKTMBHYIO MHIIICHb. B yCTpOMCTBE MOXKHO PEryJIupoBaTh CKOPOCTh
10Jauu MIai0Bl, THTEPBAJ MEXy I1aii0aMu, KOJHMUYECTBO I1aii0, BBIAABAEMBIX B CEPUH, A TAKXKE
pexum paboThl MulleHed. Bce BblllenepeynclieHHbIE MapaMeTpbl 3aJaloTcs Ha IiaTe
yIpaBJIeHUs] YCTPOMCTBA nojauu mai6. Ilpu kakaom momnagaHuu cHapsaa 1o MOACBEYCHHOM
MUIIIEHH, Ha TUCIUIEE MMOKa3bIBAETCS CKOPOCTH IoJIeTa Iaii0bl 1 HaOpaHHbIe OYKU. B MOMEHT
Hayvaja BbIayM MIali0bl HAYMHACT CBETUTHCS OJJHA M3 CBETOJIMOJHBIX MHIICHEH, BKIIOYAIOTCS
pa3TOHHBIE KOJIECAa, KOTOPBIC PAa3rOHSIOT MIAH0y 0 3aJaHHON CKOPOCTU. 3aTeM TOJKATelb
BBITAJIKMBACT MIai0y M3 OyHKepa Ha CKaT, MO KOTOPOMY OHA CKAaTBhIBAE€TCS HA Pa3TOHHBIC
kojeca. [locae Toro, kKak TOJKaTeNb BHITOJIKHYJ I1ai0y, maiba momaxaeT Ha CKaT U 3a CYET
MOJIY4YEHHOTO TOJTYKA, U MO ACHCTBUEM CHJIBI TSKECTH CKATBIBAETCS MO CKAaTy K Pa3rOHHBIM
konecaM. [locie 3Toro cHapsij momajaeT Ha TMOBEPXHOCThb, IJIe€ COBEpIIAeTCs OpOCOK.
OnTHyecKUil AaTYMK PErHCTPUPYET COBEpIIEHHE OpOcKa M C 3TOr0 MOMEHTa HauWHaeTcs
OTCYET BPEMEHH MTPEOI0JICHUS CHAPSII0OM PACCTOSHUS OT TOUKHU COBEpPILIEHUS OPOCKa 10 BOPOT.
PacueTHBIM METOIOM BBIYUCISETCS CKOPOCTH TOJIeTa MIAHOBI W BHIBOJUTCS HAa JUCILICH.
[Tomananue B MUIIEHb TaKke (QUKCUPYETCS] ONTUYECKUM JATUYUKOM, KOTOPBIN YyIIaBIMBAET
OTpa)X€HUs OT IUIACTUKOBOM IIJIACTUHBI MUIIEHHU, OKa3aBUIEHCA B 30HE AEHCTBUSA naruuka. [1o
3aBEPIICHUIO CEpUHM OPOCKOB Ha JHCIUICEC BHICBEUMBACTCS KOJMUYECTBO HAOpPAHHBIX OAJIJIOB U
camasi OBICTpasi CKOPOCTb I10JIETa 1Iaii0bl B CEpUH.
3akJiroueHue.

PaccmoTpenbl coBpeMEeHHBIE CYIECTBYIOIINE UHTEPAKTUBHBIE TPEHAKEPDI, BBISBIICHBI UX
OTJIMYMTENbHBIE 4YepThl M HejocTaTku. Ha ocHoBe naHHOro aHammsa ObUT HpeIokKeH
MHOTO() YHKIIMOHAJILHBIN XOKKEHHBIN TpeHaxep, KOTOPBI HUBETUPYET OCHOBHBIE HEIOCTATKU
paccMOTpeHHBIX aHanoros. [loMuMo 3Toro, ObUT MPOU3BEEH MPEANPOCKTHBIN aHATIN3 C LEJIBIO
OTIpe/IeNIeHUs CHIIBHBIX U CTTa0BIX CTOPOH, a TAK)KE MOTCHIIMATBHBIX MOTPEOUTENICH KOHEYHOTO
npoaykTa. B nmanpHeinmieM maHUpyeTCs pealn3alus NPOTOTHNA JAaHHOTO YCTPOMCTBA,
nopaboTKa ¥ yCTpaHEHUE HEJO0YETOB C IIEbI0 BHEAPEHUS TPEHa)Xepa B PHIHOK CIIOPTUBHOTO
WHBEHTAapA.
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