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BUKOPUCTAHHSA TEXHIYHOI'O OBJIAJHAHHS TA IHOOPMAIIMHOT'O
3ABE3IIEYEHHS JJIsA NIABUIMEHHSA OB’€EKTUBHOCTI CYJAIBCTBA Y CIIOPTI

B cmammi posensoaromvca numanns, npuceaueni OOCHIONCEHHIO BUKOPUCMAHHA DISHUX MEXHIYHUX 3aco0ie i
001a0HanHA 01 3a6e3nevenHs 00 'ekmusHocmi cyodiecmea. Hagooamvces uucenvbHi Npukiaou maxoeo MexHiuHO2o
cynposody. Texnonoeiunuii npoepec, IHOOPMAYIUHO-KOMN IOMEPHI MEXHONO2I 3HAYHO GNJIUHYIU HA NIOBUUEHHS.
00 ’exmugnicms cyodiecmea. Buxopucmanns cneyianbHux oOUUCTIOBALHUX CUCIEM, AHATIMUYHUX CUCTNEM, ANAPAMYPHUX
KOMNJIEKCI8 8 OKpeMUX BUOAX CHOpmYy Cmaiu 0008 53K060i0 6UMO20I0 NI0 4AC NPOBeOeHHsi CHOPMUBHUX 3MA2AHb
8I0N06IOH020 pieHs. Pisenb mexniuno2o 3abe3neyents 3mMa2aiboi OBLIbHOCMI, 8 MOMY YUCTE CYO0iscmead, 06yMOBNIeHUl 3
00H020 DOKY MEXHONOSIMHUM NPOSPECcOM, 3 IHU020 OOKY cheyu@ikoio eudie cnopmy. Ilepesasxcno 6invur cKIaoui uou
cnopmy 3a 006CcsA20M i2pOBUX MOMEHMIB, HAAGHICTNIO MEXHIYHUX elleMeHmie ma pyxoeux Oill, UMazaiomy Oilbld CKIAOHOT
pobomu cy0dis, wo MaKoxic eumazac Oinbul AKICHO20 MEXHIYHO020 3a0e3NeyeHHs Mmdad SUKOPUCHAHHA BUMIPIOBATbHOZ0
001a0HaHHA.

3a donomozorw maxozo memoody 00CaiOHCeHH s, K iHmep8 10 3 NPOGIOHUMU NPOpecioHaramu NPAKmuKami, 80ai0cs
BUABUMU 8 OKPEMUX 8UOAX CNOPMY PI3HI cynepeunusi i2posi cumyayii ma 3mazanibHi MOMeHmMu, AKI 8UMazams i0 cy00is
npuimamu CKIaoHi piuenHs. Agmopamu cmammi 3anponoHO8aHO HU3KY ULIAXIE U000 YOOCKOHANEHHs 00 EKMUBHOCMI
Cy00i8cmea 3a paxyHoK GUKOPUCMAHHA PISHUX MEXHIYHUX 3ac00i6 ma 8UMIPIO8AIbHO20 001AOHAHHSA. 30Kpema, OKpemi
TeXHIYHI piulenHs wooo YOOCKOHANEHHs CY00iecmea 0Y10 3anponoHO8aHo y 80aetiboni, 6aominmoni, 60pomvoi GinvHill,
peabi ma nayepaigpmuney.

Kouogi crosa: mexuiuni 3acobu, 06aa0nans, cyodiecmaeo, UoU CHOpmy.
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1. IOCTAHOBKA MPOBJIEMH Y | Hacamnepen cyamiBCTBO 3a0e3meuye YeCHICTh Ta
3ATAJIBHOMY BHUIJISIAI TA II 3B’SI30K I3 | 00’€KTUBHICTH CIOPTUBHOTO TPOTHOOPCTBA.
BAK/IMBUMHA HAYKOBHUMH YM | Bapaakm  00’eKTMBHOMY  CYMIIBCTBY  yci

NMPAKTUMHUMM 3ABIAHHAMU CHOPTCMEHHM Nepe0yBaloTh y PIBHUX YMOBaX, I10

Omsa i3 TONOBHMX  OCOONMBOCTEH | crpyse BHSBICHHIO CHIPaBKHBOTO MEPEMOXKIIA.
CIOPTHBHOT AISUILHOCTI € HASBHICTb 3MATalbHOTO | [[iy wyac 3MaraHb CyLm  CHAKYIOTh  3a

acrmekTy. 3MaraHss Iie He MPOCTO BU3HAYEHHS JOTpUMaHHAM OQILIHHMX TPaBHI 3 BHJIB

MIEPEMOXKIIS — 1€ SBHIIIE, IKE MA€ 3HAYHO TINOIIIe criopry, CTEKATE 32 JOTPHMAHHSM
3Ha4YECHHS. 3i 3MaraHHsIMHA aCOIIOIOTh BCTAHOBJIEHNX HOPM.
MparHeHHs 10 TOCKOHAJOCTI, HAMaraHHs CTaTU Topsix i3 UMM TIPaMOTHE CyANiBCTBO B

Kpaum, Ha0yTu Ta PO3BHHYTH B co§1 KOMIUIEKC | oxpemux ~ BHAax  CIOPTY,  30KpeMa  y
YMIHB 1 HABUHOK, SKI CHPUSIOTH IMIBHINCHHIO | ongoGopcTBax, CHOpUSE 3MEHIIEHHIO 3arpo3u

3MarajpHOi  JIISUIBHOCTI. TakoX yd4acTe Yy TPaBMyBAHHIO CIOPTCMEHA, JoTIoMarae
3MaraHHsAX MO’KE€ IMO3UTHUBHO BiIOOpakaTUCS Ha I ATpUMyBaTH CrOpTUBHHi NOPSLIOK
9

opmyBaHHI OCOOMCTICHMX AKOCTCH, BIIMBATH | peryiiopaTH MOBENIHKY YYaCHHKIB, TPEHEpIB i
Ha CaMOOLIHKY CIIOPTCMEHA, BIJIrPAaBATH | p6oTiBAIBEHKKIB.

BOXJIMBY  poab -y comiamsami - Ta Okpim TOro, o6’ektuBHe Ta mpodeciiiHe
MiKOCOOMCTICHHX BiIHOCHHAX y KOMAHI TOWO. | cyinipcTBo  mizBMILye  piBEHb  JIOBIPH 110

~ besymoBHO Ha oMy (oHi BNIMBY POJB | hesyipraTi, IPECTHIK TYPHIPY, IIO B CBOIO YePTy
BLairpae  CyaaiBCTBO CIIOPTUBHUX  3MaraHb.
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MO3UTHUBHO
CIIOPTY.
He 3Baxkaroun Ha BHU3HAYAIBHY pOJIb
CYUIIBCTBA y 3MarajbHid JisUTBHOCTI BiIOMi
YHCEeNbHI PUKJIAN MOPYIICHb Ta MOMUJIOK, SIKi
naonmyckaTh  cynmi. I[IpuuoMmy  KifgbKICTH 1
HACIIKA TOMMJIKOBHX I 3 OOKy CYyIJIiB B
3Ha4YHIi Mipi 0OyMOBIIEHI crenuQiko BHUIIB
CIOPTY, CKJIQJHICTIO TEXHIYHUX CJICMCHTIB,
IIBUJIKICTIO BUKOHAHHS PyXOBHX /11l TOLIO.
Benuke 3HaueHHs y 3a0€3Me4YeHH] IKOCTI Ta

BIIOOpa)KAETHCA HA  PO3BUTKY

MPAaBUILHOCTI CYZAJlIBCTBA BIJIITParOTh
BHUKOPHUCTAHHsS PI3HUX TEXHIYHUX 3aco0iB,
BUMIPIOBAJILHOTO  OOJNaHAHHSA, JIOJATKOBHX

eleMeHTIB (ikcarii CIOPTUBHUX pPE3YyIbTaTIB.
[TpryomMy TeXHIYHUI TpOrpec, KOMIT I0TepU3allis
Ta iHpopMaTH3allisl CYCHUIbCTBA BIUIMHYB Ha
301JIBIICHHS MEX 3aCTOCYBaHHSI BUMipIOBAJbHOT
TEXHIKH Yy CrmopTi. B OokpeMux BHIaxX CIOPTY
BIJICYTHICTh JIOMOMDKHUX TEXHIYHHX CHUCTEM Y
CTPYKTYpl CIIOPTHBHOI CIOPYIH MOXE CTaTH
MPUYMHOIO B1JIMOBHU Yy IIPOBEJCHHI CIOPTUBHOTO

3axomy.
Came TOMY 3aCTOCYBaHHS Pi3HUX
JTOJTATKOBUX TEXHIYHUX CUCTEM i

BUMIPIOBAJILHOTO OOJIaJJHAHHSA Yy CIIOPTUBHIN
TSTTEHOCTI Ma€ BaXKJIMBE MIPAKTUYHE 3HaUEHHS. B
CBOIO qepry JOCHIJKEHHS MUTaHHS,
IIPUCBSYEHOT O npobemi BUKOPHUCTAHHS
JOJATKOBUX TEXHIYHMX CHUCTEM, JO3BOJISIE HE
JMIIE Kpalle 3po3yMITH Clenu(iKy Cy4acHOTO
BUJY CHOPTY a TaKOX BU3HAUUTH TEHICHLII y
PO3BHUTKY CTIOPTUBHOTO CYIIEpHUIITBA,
0cOOJIMBOCTEH CyJJIIBCTBA 3 BHUKOPUCTAHHSIM
TEXHIYHUX 3aC001B, B TOMY YHUCII JIOJYYEHHS /10
CYJIIBCTBA IITYYHOT'O 1HTEJIEKTY.

2. AHAJI3 OCTAHHIX JOCJI)KEHb
TA MYBJIIKALINA

AHaIi3 cremiagbHOol JITEpaTypH, Mepersy
TeJEeBI31MHUN CIOPTUBHUX TPAHCIIALIN, Y4acTh B
SAKOCTI TJIAJa4iB Ha CIOPTHBHUX 3MaraHHsx
MoKa3ye, 10 MPaKTHYHO B YCIX BUIAX CHOPTY
BUKOPHUCTOBYIOTHCSI JIOJIATKOB1 TEXHIYHI 3aCO0M
Ta OOJlaHaHHA, sKEe JIoTloMara€  Kparie
OLIIHIOBAaTH pI3HI IrPOBI MOMEHTH, (iKCyBaTH
CTIIOPTUBHI JTOCATHEHHS, BU3HAYaTHU MOPYILECHHS
tomo. Ha me BIuMHyno, Ham Morjsiy KulbKa
YMHHUKIB. ITo-nepie, BUIHU CIOPTY
XapaKTEPU3YIOTHCSA BEIIMKOK 0araTOMaHITHICTIO
pI3HUX CHTyamliid, SKIi MOXYTh BHMHUKATH Ha
3MarajlbHUX MalJaHYMKax, 0COOJMBO B ITPOBHX
BUJax cropty. Jpyruili YMHHUK, MOB’sI3aHUN 13
TUM, L0 OJHOMY CYAJl HaJ3BHYailHO CKJIAJHO

OXOIUTIOBAaTH  IOBHICTIO BECh 3MarallbHUH
IPOCTip, CIIAKYBAaTH 33 KOXXHHUM TIpaBLEM, 3a
Woro nmissmMu. binbmie Toro, Haxkanb y CIOPTI,
31e0UTBII Y CIIOPTHUBHUX Irpax, TPaBIi MOXKYTh
BHKOPHCTOBYBAaTH HeA00poYecHi Iii, 30Kpema:
CHUMYJIALIII0, BUKOHYBaTH YMHCHI TOpPYILEHHS,
MPOBOKYBAaTH  CYNEPHUKA  TOIIO.  TaKox
BOXJIMBUM YMHHUKOM € TEXHIUYHHUH mporpec, siK
MPUKJIA] 3BUYAHUIN TelneOoH MOXKE 3aMIHSTH 1
KiHOKamepy 1 TeneBi3op 1 NepCOHAIbHUN
koM roTep. Po3poOka iHIIMX BUMIPIOBAIBHHUX
CUCTEM CTa€ BOKIMBUM MOMIYHHUKOM apbiTpa Ha
3MaraHHsX.

B miteparypi HasBHI uYMMall0 TPUKIIAIIB
BHKOPHCTAHHS TEXHIYHUX 3ac001B 1 00JaqHaAHHS
y CyaniBcTBi. Tak, OJHUM 13 SICKpaBUX MPHUKIAIIB
Takoi criBmpaili € BUKopucTanHs cuctemu VAR
y ¢yrbomi. Sk 3a3Havaroth 1. Yominka,
A. Abnyna, C. Jlucenuyk, P. Ilpons [6] poboty
cuctreMu VAR Ha (¢yr6oni 3abe3nedyroTsh
HalimoTyxHimi  Bimeokamepu.  CreniaabHO
BHOKpEMJICHI Opurajia apOoiTpiB Mae MOXJIMBICTh
y (OHOBOMY pPEKHMI TMeperisgaTd yci irpoBi
MOMEHTH, aHalli3yBaTH TMEBHI MiAO3piai Ta
CyMepewInBl MOMEHTH 3 METOIO HaJIaHHS OLIbIIT
00’eKTHUBHOI 1H(opMallii Mpo irpoBy CHUTYallito,
[0 y HIACYMKY JOIOMarae rojoBHOMY apOiTpy
NPUKHHATH BipHE 1 cripaBeyiuBe pimeHHs. OKpimM

MOTY)KHMX KaMmMep CHeliaJlbHO po3podiieHe
nporpaMHe  3a0e3MleyeHHs  pelarye  BiJeo
(¢parMeHTH, 0pU HEOOXIIHOCTI YMOBLILHIOE

neperasg, Lo Jae 3MOry OulbIl  TOYHO
po3ryeNiTH TEBHY cuTyarlito Ha moui. Kpamry
BIJOOpaXXeHHs IFPOBOIO  MOMEHTY CHpUsi€
PO3MIIIEHHS IEKUIBKOX KaMmep, K1 QIKCYIOTb Ipy
i pi3HUMHU KyTaMu 1 B pi3HUX miouiuHax. Le
JTa€ MOKJIMBICTh PO3AUBUTHUCH ITPOBUH €Mi30]1 Y
MPOCTOPOBOMY (pOopMaTi.

Ha BinmMiHy BiJ IrpOBUX BHUJIB CIOPTY Y
O0iroBux BIIpaBax HaMOLIBIINI iHTEpec Mae
BHU3HAYCHHS YaCOBHX MMOKa3HUKIB. SIK mMokaszye
ICTOpisl BIPOBAKEHHSI TEXHIYHMX 3ac0o0iB Yy
CTOPT, caMme JieTKa aTieTHKa CTajla OJHHUM i3
nepuMx  BUAIB  CIOPTY,  J€  HOoYalu
BUKOPUCTOBYBAaTH  TEXHIYHE BHUMIPIOBAJIbHE
obOmagHaHHA. Y  3B’A3Ky 13 BHCOKUMH
MIBUJKOCTAMH OIiry Ha KOPOTKI AMCTAHINl Ta
IIUTBHUM (DIHIIIOM YacTO CKIAIHO BU3HAYUTH
nepeMois. [IoMiYHUM 1HCTPYMEHTOM CTaJlo
BUKOpUCTaHHA (oTodiHimy. PoTodiHim sABiIsE
co0OK0  IporpamMHO-anapaTtHy CUCTEMY  JJIs
¢ikcamii NoOpsAAKY NepeTHHY QIiHIHOT Mexi
y4yaCHMKaMHM  3Maradb, 1[0  3a0e3nevye
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OTPUMAaHHS 300pa)KCHHS, SIKE MOXHA Hajal
OaraTopa3oBo neperasaatu (4).

Sk 3a3nagae JI. Kyspomko [3] Ha cydacHux
3MaraHHsX BUCOKOTO PiBHS 3 JIETKOT aTJICTHKH €

OOOB’SI3KOBUM  BHUKOPHUCTaHHS  €JICKTPOHHOI
anaparypu, 30Kpema: dorodinimy,
ABTOXPOHOMETPAXKY, BijieodiHimry,

JEMOHCTPAIIIITHOTO XPOHOMETPAKY.

I. KaukiBcwrkuii, C. bapanos [1] Bu3HaumMmn
HU3KY KpHUTepiiB BuUOOpY oOnagHaHHS s
XpOHOMETpaKy 3Maranb. B nepiny yepry, 1e Buj
cnopry. Tak, KOXXEH BHJI CIOPTY Ma€ CBOI
0COOJIMBOCTI Ta BUMOTH 10 Hboro. Hampukian,
JUTs OIrOBUX JHUCHUIUIIH MOTPIOHI XPOHOMETPH 3
TOYHICTIO JO MUIICEKYHIH, [UIsi CTPHUOKIB
HAHOUIbINE 3HAYCHHS MAIOTh CHCTEMH 3 YITKOIO
¢ikcailiel0 MOMEHTY BIJIITOBXYBAaHHSA, JUIS
TJIaBaHHS 3HAYEHHS MaloTh
BOJIOHENIPOHUKIIUBICTD. [HII Ba)JIMBI YHHHHUKHU
BUOOpPY XPOHOMETpaxy 1€ MacmTad 3MaraHsb,
(GyHKIIOHATBHI MOJIJIMBOCTI CIIOPTCMEHIB Ta
HasiBHUM OIOKET.

[HIIOFO BaXKITMBOIO TPOOJIEMOIO Yy CIIOPTI €
TOYHE BHM3HAYCHHS BiAcTaHi. B pi3HuMX Bumax
CHOPTY, 30KpeMa Mij yac CTpUOKIB y TOBXKHUHY Y
JEerKiil  arneTwi, BKpalk BaXIUBO TOYHO
BUMIPSATH BIACTaHb BIJ CTAapTOBOI TOYKH JI0
TOYKH TpU3eMIIeHHs. Benmuky KopucTh mnpu
upboMy MaroTh cucremu EDM, enexktpoHHe
BHUMIPIOBAHHS BiJICTaHI BiJl TOUYKH /10 TOYKHU 32
JIOTIOMOTOF0 JIa3epHUX a00 eJIeKTPOMAarHiTHUX

TEXHOJIOTIH. EnextponHMii JaneKoMip
BUIIPOMIHIOE ~ TMPOMIHb  HA  LUIb,  SKUHU
BiIOMBaeThCsl Hazax y mnpuctpiil. Cucrema

BUMIPIOE dYac, KUK TOTpiOEH sl TOTro, II00
NpOMiHb IOBEpHYBCS Haszaja A0 mnpuiany. Ha
OCHOBI IILOTO BH3HAYACTHCI BIJACTAHb MIXK
NOTPIOHUMH TOUKAMHU.

B. Kamy6a, 1O. FOxHo, 1. XmenpHubKA [2]
JOCIHIKYIOUH BUKOPHCTAHHS XPOHOMETPAXKHUX
CHCTEM Ha 3MaraHHAX BU3HAUYMJIN LUIMH Mepeik
BOXJIMBUX NPUJIAJiB, SIKI BIIIFPAIOTh BaXKJIHUBY
pOJIb Y CIOPTi, 30KpeMa: BUCOKOTEXHOJOTIUHI
CHCTEMH, 10 CKJIaJy SKHX BXOJATHb IIBHUJIKICHI
uuppoBl  Kamepu, CEHCOPHI  EJEeKTPOHHI
KOJIOJIKH, Tiepe/iaBadi iH(pauyepBOHUX NMPOMEHIB
1 pajio, crieniajgbHi Ja3epHi JaJEKOMIpU TOIIO.
Takox aBTOpM 3a3HAYalOTh, LI0 HE JIHMIIE
MMOKAa3HUKH, SKI XapaKTEPHU3YIOTh 3MarajibHi
JIOCSTHEHHS, €  OCHOBHUMH  00’€KTaMu
BUMIpIOBaHHs. YacTo MpUXOAUTHCS BUMIPIOBATH
HIN TOKa3HWKH, HAMpPUKIAJ TOTOJHI YMOBH.
Tak, y nerkiii aTiaeTHIll BUMIPIOIOTH IIBUIKOCTI
BITpY, sIKa MOXK€ BIUIMHYTH Ha pe3yJIbTaTH Oiry

Ta CTpUOKIB; Yy BITPWIBHHX perarax B
Oe3BITpSHMX  yMOBax  3MaraHHs  B3araii
HEMOXUIMBI; a TpU CTpuOKax Ha JIKax 13
TpaMIUTIHY O1YHMI BiTEp MOKEe OyTH MPUUMHOIO
TPaBMaTU3My a 1HOJI 3arpoXyBaTH HKHUTTIO
CIOPTCMEHIB, y BeCllyBaHHI Ha Oaimapkax i
KaHO€ CYTT€BO Ha pe3yJIbTaT BIUIMBAE IIBUIKICTh
Teuii. B 3MMOBHX BHIAX CHOPTY 3aBXKIU
BUMIPIOIOTh TEMIIEPATypy CHITYy Ta Jboay. Y
BOJHUX BHJAX CIOPTY KOHTPOJIO TMiAJsTrae
Temneparypa BoAu. llepeBullieHHs NMOKa3HUKIB
BITPY MiJ Yac 3MaraHb Ha BiAKPUTOMY HOBITpi
Moke OyTH IPUYMHOIO IEPEHECEHHS 3MaraHb Ha
iHmmi  tepmin. Cepen BUAIB  CHOPTY, SIKi
3anexarb BiJl BITPY, BiAMi4aeMo OagMIiHTOH Ta
TEHIC Ha BiAKPUTOMY IOBITPI.

OpHuM 13 Cy4acHHX TEXHIYHHX 3ac00iB AJis
3a0e3MeUeHHs] XPOHOMETpPaXy Ha 3MaraHHsAX
CTaJI0 BUKOPUCTAHHS TPAHCIIOHJIEPHUX CHCTEM.
Ile HaileeKTUBHIIIMI METOJA peecTparlii ydacy
npobiry. be3nporoBa enexkTpoHHa amaparypa
KPIIHUTHCSA Ha CIIOPTCMEHA 1 Nepeaae CUTHaJl Ha
BChOMY IIISXY Horo mpoxomkenHs. Ilpocre y
BUKOPUCTaHHI NpOrpaMHe 3a0e3NedyeHHs Jae
3MOTY CIIOPTCMEHaM 1 CYAJSIM JIETKO OTPHMAaTH
OPOMDKHI 1 (piHaNbHI pe3yabTaTu 3Marasb. Jlis
BUKOPUCTAHHS TPAHCIOHJEPHUX CHCTEM KOXKEH
CIIOPTCMEH OTPUMY€ €JIEKTPOHHY MITKY (4i).
Komn ydacHHK TpOXOAWUTH  3YUTYBAIBHUI
HOPUCTPIN, HEHTPAIbHUI KOMIT'IOTEp OTpUMYE
1H(popMalio npo  Micue — nepedyBaHHS
cropTcMeHa Ha Tpaci. TakuM YMHOM CYJ|/1iBCTBO
Moske 0auuTH MPOMIXKHI pe3ynbTatu. Lle 3HauHo
MOKpAIlye TEXHOJOT 00OpOOKH JaHUX 1 SKICTh
TPAHCIIAIIII.

B OGarathox BHAax CcHOpPTYy, 30KpeMa: y
BaXKil aTieTHIll, nayepiaiQTuHry, 60Kci, BIIbHIN
O60poTh0i, cam00, 3100 Ta IHIIUX BHJAAX
OTHOOOPCTB BPAxXOBYETHhCSI Bara CIIOPTCMEHA.
3MaraHHs B 3a3HaYeHHUX BHJAX  CHOPTY
MIPOBOAUTHCS I KOXHOI OKpPEMOI BaroBoil
kareropii. IlpupoaHbo, 1m0 A7 BU3HAYEHHS
BaroBoi KaTeropii 0OOB’SI3KOBO IMPOBOJIUTHCS
3BaXYBaHHS CIIOPTCMEHIB. B 1poMy 3B’s3Ky
BKpaii BaXXITUBUM € BUKOPUCTAHHS
BUCOKOTOYHHMX MEIUYHUX Bar. Bix TouyHOCTI
MOXE 3aJle)KaTH Y4acTb CIIOPTCMEHA, Horo
JIOITYCK 10 3MaraHb. [CHYIOTb 1HIII BUIIU CIIOPTY,
3 TIEIO BIAMIHHICTIO, IO 00’ €KTOM BUMIPIOBaHHS
Baru CTalOTh HE CIOPTCMEHH, a 1HIIE JOTTOMIXKHE
obnmamHanHsa (iHBeHTap). Tak, y BeciIyBaHHI Ha
Oalimapkax Ta KaHOE€ yCi YOBHM MOBHHHI HE
MePEBUIIYBaTH MIHIMAJIBHY JOMYCTUMY Bary. Y
BUNAJKY BHSBICHHS YOBHAa JIETIOrO 3a
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JOMYCTUMI 3HAYEeHHsI, pe3yJIbTaT CIOPTCMEHa He
BPaxOBYIOTb.

O06’ekTOM JUIs TIEpeBIpKU MPABUIILHOI Baru
MOXYTh OyTH iHIIE CIOPTUBHE OONaJHAHHS Ta
1HBEHTap, 30KpeMa MAHCKHU, fA1Ipa, MOJOTH Ta
CTHCHU 17151 MEeTaHHA. TOYHICTh Ta MPAaBUIIbHICTh
BUMIPIOBaHHs BIJIIIOBIIHUX IapaMETPiB CTae
BOXJIUBOIO JIUIIHKOIO pOOOTH CYAIIB Ta TaKOX
MOKE BIUTMBATH Ha 00’ €KTUBHICTH CYJIJIIBCTBA.

[IporpecuBHOIO 1HHOBAIII€IO Y CY/IIBCTBI B
TEHICI CTaJo 3alpOBA/KEHHS EJIEKTPOHHOI
cucremu HawkEye [7]. 3aramom poGoty
€JIEKTPOHHOI CHCTeMHU 3a0e3nedye MpPOrpaMHO-
anapaTHUM KOMIUIEKC, SKHMM CKJIAJaeTbCsa 3
KUIBKOX BijJieOKamep, SKi TepenarTh IOTIK
BiJICOZIAHUX ISl OMPAIIOBAaHHS HA LIEHTPAIbHUI
KoMi’'totep. ONTUMaIbHUM JUIS  TEHICY €
BuKOpucTaHHs 10 kamep, sKi po3MilIeHI TaKUM
YMHOM, 1100 OXOIUTIOBATH 3 BU3HAYEHUX KYTIB
OrJIsiy Bech IrpoBHWil mpocTip. BxioueHHS
MpaBWJI TPU y TEHIC pa3oM 3 BiJCOJaHUMU
7103BOJIsI€ OYAyBaTH MOJEH IrpOBOTO MPOCTOPY
Ta IBHUIKOTO PO3Mi3HaBaHHSA 00pasy M’s4a. B
iJIOMy 300pa’keHHsI TeHICHOro M’s4a y Qopmi
PO3MUTOI BUTATHYTOI IJISIMU Ha (POHI PO3MITKU
KOPTY JO3BOJISIE CYAISIMU MPHUAMATH IIBUAKE
pIIIEHHST I0JI0 TIOMIJIOK TPaBIIB Ta 3yMUHKHU
IrpoBOTrO po3irpary.

Ha rtenepimmniii yac texnoznoris HawkEye
HaOyna IIUPOKOrO BUKOPHCTAHHSA, Ta cCTaja
00O0B’SI3KOBOI0 Ha 3MaraHHsAX BHCOKOI'O pIBHS.
OxpiMm TOrO, 3aBJAYYIOUH Il iHHOBAIIIl 3HAYHO
3pociia BHUJOBMINIHICTh 3MaraHb 3 TEHICY Ta
3alliKaBJICHICTh TIIAa4iB y epersiai MaT4iB. Sk
3azHavyatoth  A. [Ipoxomenko, O. Kpaiinwok,
C.Ckpunka [4] MOXJIMBOCTI BHKOPHCTAHHS
texHosorii HawkEye y TeHici 3HauHO OLIbIII.
OxpiM BU3HAYCHHS MMONAIaHHS YM BUXOIy M s4a
3a MEXI1 ITPOBOTO TOJIS M5l TEXHOJIOTIS I03BOJISIE
CTBOPIOBAaTH BIPTyalibHy Ipadiky BIATBOPEHHS
MOJILOTY M’siUa, BH3HAYATH PyX TPaBIIiB, BECTH
CTaTUCTUKY MAaT4iB, a TaKOX JOMOMAarae Mpu
MPUMHSTTI CyNEepeUIUBUX PIlIEHb.

Bapto BinmMiTUTH, 10 OJHI€IO 13 CyYacHUX
HOBaIA y  3MaraibHId IISUTBHOCTI €
3aMpoBaKEHHS IITYYHOTO IHTEJIEKTY, 30KpeMa y
CYyIUTIBCTBl. 3arajJioM BHUKOPUCTAHHS CYIJICIO
TEXHOJIOT1{ IITYYHOTO IHTEJIEKTY € JOIMYyCTUMHM,
SKIIO 1€ He BIUIMBAE HA HE3AIEKHICTh Ta
HEYNEPEeKEHICTh CYAJIl Ta HEe MOPYIIye BUMOT
npaBun Tpu. HaOynum 3acTtocyBaHHS Tij yac
CYAJIIBCTBA Y XOKei Taki aHaJITHU4YHI CepBicH, K
StatsBomb 1 Fbref. Jlani TexHojoTii HagarTh

mIMOOKHI aHaTi3 TPaBIIIB Ta KOMaH/ i1 Yyac Tpu
Y XOKEH.

3HAYHOTO MPOrpecy HaOyJI0 BUKOPHUCTAHHS
MITYYHOTO IHTENEKTY TMiJ dYac MiATPUMKH
CynIiBCTBA y TiMHAcTuIi. Tak, SIOHCHKa
cucTeMa MiATPUMKU CYAJTIBCTBA Ha OCHOBI
MITYYHOTO IHTEJIEKTY Cucrema (JSS),
po3pobiiena Fujitsu y ciBmpaiii 3 MikHapO HOIO
dhenepartiero TrIMHACTHKH, Joromarae
aHaJi3yBaTu pyxu riMmHacTiB y 3D ¢opmari. A 1ie
B CBOIO Yepry 3HAa4YHO IIOKpAIIy€e 3arajbHe
COPUMHATTA  CYIJSIMH  SIKOCTI  BHUKOHAHHS
PYXOBHUX €JIEMEHTIB ITiJ 4ac 3MaraHb, 110 B CBOIO
qepry MiABUIIYE OO0’ €KTUBHICTh TMPUNAHATTS

pIlICHB.

[lincymOByroUM  TEOPETHYHHMH  aHAII3
JiTepaTypHUX JDKepel, NPUCBSYCHUX
BUKOPHCTAHHIO  JONOMDKHUX  CHCTeM 1

oONagHaHHS TIiJ] 4Yac CHOPTHBHHUX 3Marasb,
0a4rMO YMCeNbHI MPUKIIAJH HOTO 3aCTOCYBaHHS

y CHoopri, B TOMy 4YuClal y 3abe3meueHHi
CYIIIBCTBA.

3. BUIAIJIEHHA HEBI/IPIIIIEHI/I}E
PAHILIE YACTHH 3AT'AJIBHOI

INPOBJIEMH, KOTPUM IIPUCBAYYETHCHA
O3HAYEHA CTATTA

CydacHuil cTaH pO3BUTKY CIOPTHUBHOI
JISIBHOCTI XapaKTEepPU3yEThCS 3HAYHUM
BUKOPDUCTaHHAM PI3HOIO POAY CHCTEM 1

oOjasHaHHA, SKI JIONOMAaraloTb HE JIUIIE Yy

TPeHYBaIbHIM  MiSNIBHOCTI,  MEpcOoHami3arii
HaBYAJILHO-TPEHYBAJILHOTO  TIPOIECY, BEIUKY
KOPHCTh JOTIOM1KHE o0naHaHHS Ta

BHUMIPIOBaJIbHI CUCTEMH BIJITPAIOTh y CY/AIBCTBI
3Maranb. [IpyuoMy pPO3BHTOK TEXHOJIOTiH
HampsiMy TIOB’si3aHUN 13 3pocTaHHsIM  chep
3aCTOCYBaHHA iX y cmnopti. Pazom i3 THM,
crenudika KOXHOTO BHUAY CIOPTY HaKIagae
TMIeBHI BITOUTKHU HA OCOOTUBOCTSIX BUKOPUCTAHHS
€JICKTPOHHUX CHCTEM Ta TEXHIYHUX 1HHOBAIIii.
HasBHi  njiteparypHi JUKepena — JaroOTh
(dbparmeHTapHe MPEJICTaBICHHS po
BUKOPUCTaHHA JOMOMDKHOTO OOJIafIHAHHS Y
CHOpPTI, 30KpeMa y CyanaiBcTBi. bimbiie Toro,
HaOIIBIIOr0 3acTOCYBAaHHS BOHM HaOynmu y
BUJAX CIIOPTY, SIKi KOPHCTYIOTBCS BEIMKOIO
MOMYJISIPHICTIO cepel  IUIAJadiB, 30KpemMa Yy
¢dbyTb0om1, X0Kel, 6ackeTOo, TeHici, popmym — 1
Tomo. B Toii ke "ac yacTuHa BHIIB CIIOPTY HE
3Ba)Kal04M Ha HassBHI MOXKJIMBOCTI 3aCTOCYBaHHS
TaKoro o0JaJHaHHS, 3aIMIIAETHCS 11032 YBarolo.
Ili oOcTaBMHM BHMAararTh MPOBEACHHS
JOJATKOBUX JOCTI/KeHb Ta BHBUCHHS HOBHX
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MOXKJIUBOCTEH  3aCTOCYBAHHsS  JIONIOMIXKHOTO
oOJaJiHaHHS Yy CIIOPTi, MPOTHO3YBAaHHS HOBUX
MEPCIIEKTHBHUX HUISX1B BIIPOBAKCHHS
TeXHIYHUX IHHOBAIili y CHOOPTi, 30KpemMa
JIOTIOMOTa Y CYJIJTIBCTBI 3MaraHb.

4. ®OPMYJIIOBAHHS IIJIEA CTATTI

MeTor0 Hamoro AOCHIPKEHHS CTaB aHaii3
MOJJIMBOCTEHd ~ BHKOPHCTaHHS  JIOTIOMIXKHOTO
TEXHIYHOTO OOJIafHaHHSA Ta iH(pOpMaliiHUX
TEXHOJIOTIN y CYIJIBCTBI CIIOPTUBHUX 3MaraHb
Ta  BU3HAUEHHS  TEPCIEKTHB Yy  HOTo
3aCTOCYBaHHI.

5. BUKJIAJLT OCHOBHOI'O MATEPIAJTY

JOCIIKEHHSA 3 IHOBHUM
OBIPYHTYBAHHSAM OTPUMAHUX
HAYKOBHUX PE3YJIBTATIB

Sk mokaszaB JiTepaTypHHH O cdepa
BUKOPUCTaHHA TEXHIYHOro oOJajHaHHI Ta
TEXHOJIOTIYHMX IHHOBAIii B PI3HUX BUAAX
CHOPTY TOCTIHHO 30inblIyeThcs. Bennuesne
pPI3HOMAHITTSI  ITPOBHX  CHUTYyallid, CHIpHUX
MOMEHTIB, KOH(IIKTIB Ta  CyIepewUBHUX
MOMEHTIB, $IKl MPUTaAMaHHI Cy4YaCHOMY CIIOpTY,
3HA4YHO YCKJIA/HIOE POOOTY CYIIBCbKOI KOJIETii.
Sk 3a3Havanocs BUIE TEXHIYHI 3aC00M 3HAYHO
JIONIOMArarTh Cy[JIIM NMpUIMAaTH MpaBUIbHI Ta
CIpaBeJIUBl PIMICHHS, MPOTE HE OXOIUIIIOTH
yCIM MOXJIUBHX c(hep 3aCTOCYBaHHS.

Jns  orpumaHHs  OUIBII ~ IPYHTOBHOI
iHpopmanii Ta  BHU3HAYEHHSA  MOTEHIIHHO
MOJKJIMBHX HAINpPsMiB BUKOPUCTAHHS TEXHIYHOTO
oOJllalHaHHA y CHOPTY MH 3BEpHYJIHCA [0
TpeHepiB-BUKJIaJauiB,  SIKI  MpaLIOITh Y
XMeNbHUIIPKOMY HalllOHAJIbHOMY YHIBEpCHUTETI,
Ta € npodecioHamaMu MPAKTUKAMH 3 OKPEMHX
BUJIB cropTy. B sKOCTI OCHOBHOro MeTomy
oTpuMaHHs iH(popManii Oylo0 BUKOPHUCTAHO
iHTepB’r0. Sk 3a3Havaroth /J[. Tutapenko Ta
O. Tutapenko [5] MIHHICT IHTEPB 10 MOJISITAE HE
y IpOCTOMY 3’sICYBaHHI BiJIOMOCTEH, SIKi MO>KHA
OTpUMATH 3 IHIIUX JpKepen iH(opmalii, a y
’KMBOMY CHUIKYBaHHI 3 JIIOJIbMH, 10 JTA€ 3MOTY
JI3HATUCS MPO TXHIO TOUKY 30pY, OLIHKH THX YU
IHIMX TOJi{, MPUYMHUA BUMHKIB.

3Ba)kalouu Ha Xapakrtep iH(opmailii, Ky
HeoOXigHO ~ Oyno  oTpuMaTd M 4Yac
IHTEpB’IOBaHHs, HAaMHU  BHUKOPHUCTOBYBAJIOCS
CTaHJapTH30BaHE IHTEPB’I0, SIKE MPOXOAWIO 32
JETANhHO PO3POOJICHHM IIJIAHOM, Ta MICTHIIO
KOHKPETU30BaHMKA  3MICT Ta  BHU3HAYCHY
IMOCJIIIOBHICTE IMHUTaHb. | OJIOBHUI 3MICT IUTAaHb
MoJIsiraB 'y  3B’SA3yBaHHI  MOXJIMBOCTEH

BUKOPHUCTAHHS TEXHIYHHUX 3aC001B, JOTTIOMIKHOTO
oOnagHaHHA B CHOpHUsHHI  3a0e3nedeHHs
CYIIIBCTBA B IIEBHUX BHUJIAX CIIOPTY.

VY Xxoxi 1HTEpPB’I0 HAYKOBHM 3aBJaHHSIM
Oys0 3’sicyBaTH, SIKiI CIPHI CHTYyaIlli 4u 1rpoBi
MOMEHTH, B NIEBHOMY BHJI CIIOPTY € HAWOLIbII
CKIIQIHUMH JJIs TPUMHATTS pIIIEHHS MiJ 4ac
CYIUIIBCTBA 1 sIKI TEXHIYHI 3ac00M (0OIaHAHHS)
Oys10 O JOTIOMIKHE.

Po3rnsgaroun ocoOIMBOCTI Cy/1iBCTBA B
per6i, Takox Mg Yac 1HTEepB’t0  OyIio
BCTAHOBJICHO IIMPOKE 3aCTOCYBaHHS BiJ€O
MeperyisAiB ITPOBUX MOMEHTIB, MO0 CYTTEBO
JIOTIOMara€  TOJIOBHOMY  CYAJi  NpUAMAaTH
pimenns. [Ipudyomy Ha BiamiHy Bix gpyrdomy, ne
CYJUIS TTIIXOAMTH JTO BCTAHOBIICHOTO O0JIa THAHHS
3a MeXaMmH TMOJs Ta CaMOCTIMHO Neperyisagae
ITPOBHI MOMEHT, B per0i BaxxiuBa iH(pOpMAaIIis
Opo  CYNepewIMBHI MOMEHT MepelaeThCs
TOJOBHOMY CYJJIl JAMCTAaHIIAHO BiJ 1HIIUX
apOiTpiB, SKi 3HAXOIATHCS OUISI  CHUCTEM
BiJIeOTepersy.

Pazom i3 TUM, OIHHM i3 BOXJIMBUX ITPOBHX
MOMEHTIB, SIKHH CKIAQAHO pO3Mi3HAaTH Ta
OPUKAHATH CYIJIsSM TIpaBWIbHE pIlICHHS, €
npobnema ikcarii B3ATTS 3alTIKOBOTO IOJIS.
HasiBHICT MOMEHTY TOpKaHHSI M’S4a MOBEpPXHI
3eMJIl CTa€ CKJIQAHO BM3HAYUTU KOJIU 3a M A4
OopsAThCA KibKa TpaBIiB. B Takux Bumagkax,
KOJHM TpaBlli cOOOI0 3aKpUBAIOTh M’sU, Bil€O
Heperisil Ha Ja€ 3MOTH TOYHO BU3HAYHUTH YU
OyJI0 TOpKaHHS M’S9OM MOBEPXHi 3eMJIL.

Ha, nymxy npodecionana-npaktuka 3 peroi,
HNEPCHEKTUBHUM HAIMPSIMOM PO3B’S3aHHS L€l
npobiemMn Moriao O OyTH pO3MILIEHHS B
per6iifHuX M’s4ax CrenialbHuX JaT4MKIB, SKi O
M1J] Yac TOpKaHHS MOBEPXHI 3eMJIi, IHPOpMyBaIu
PO HAsBHICTh JIOTUKY.

Boneii6on, sk 6arato iHIIUX ITPOBUX BHUIB
CHOPTY, BUKOPUCTOBYE TOTIOMIKHI CUCTEMH, 110
JOTIOMAralTh CyAasM (iKCyBaTH MOMMIIKH Ta
MOPYIICHHS ITi]] 4ac irpOBMX MOMEHTIB. 30KpemMa,
CHCTEMa YEJICH/K Y BOJIEHOO0II1 — 1€ TEXHOJIOT s,
sKa JI03BOJISIE MIEPEryIAaTH CHipHI MOMEHTHU I'pU
JUIsl 3a0e3mnedeHHs] 00’ €KTUBHOCTI CY/JIIBCTBA.
Komanma, sika CyMHIBaeTbcs Yy MPaBHIBHOCTI
NPUAHATTS PilIeHHS Cynal (HampuUKIad, IMI0J0
MOTPAIUISIHHST M’S9a B TI0JIe, TOPKaHHS CITKH
TOII0), MOKE€ MOJIATH 3alUT Ha Meperjsa LbOoro
emi3oqy 3a JONOMOTrOI0 Bigeo-ueneHmky. Lle
JIO3BOJISIE BUIPABUTH CYAIBCHKI TOMMIIKH 1
3a0e3MeUnTH YECHY IPY.

Buxopucranus ~ Bizneo
BOJICHOOJI  JO3BOJIWIIO

nepermsagy  y
CYTTEBO  3MEHUIUTHU
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KUTBKICTh BHUTAJKIB, KOJHM TPaBlli HE JOBIPAIOTH
PIIICHHSIM CY[/i, IO MPU3BOIUTH IO PO3BUTKY

cnipHux curyarid. Pazom i3 TuMm, 3a
pe3ynbTaTaMd  TPOBEAEHOr0  IHTEpB'I0 3
npodecioHAIOM-TIPAaKTUKOM 3 BOJICHOOITy

JI03BOJIMJIO OXapaKTepU3yBaTU OIHMH 13 irPOBHX
€Mi30/1iB, IKMI Cy/I BUPIIIYE HA CBIH po3Cy/ i
Ma€ 4acTo CylepewInBHi xapakTep. Tak, mijg yac
BUKOHAHHSI TEXHIYHOTO €JeMeHTy (mepeaaya
M’si4a IBOMa pyKaMH 3 BEpXY) I'paBeLlb [IOBUHEHE
BUKOHYBaTH  OJHOYaCHE TOpPKAHHSI M s4a
nanbIsIMU 000X pyK. [IpoTe y Boseiibomi 10cuTh
nomupeHuM € nopyieHHs «lloasiitHe TopkaHHs
M’saay. lle irpoBHil MOMEHT KOJHM TpaBelb
TOPKA€ThCA M’SYa JBiUl TOCIHiUIb, ab0 M’sd
TOPKAETHCS PI3HUX YAaCTHUH Tia IOCIIAOBHO.
ToOTo mig Yac BWKOHAHHSA TIepenadi M’s4a
TOpKaHHS MalbIlsIMU  pPYK BigOysnocs He
OHOYACHO, Ha SKYCb MHTH BiIOyBCS JOTHK
OJIHIEI0 PYKOIO paHillie HiX iHIIOK. B Takomy
BUTIAJIKY CyIas Mae 3adikcyBaTd 3a KOPOTKUH
MIPOMDXKOK Yacy MOPYIICHHS MPaBUII FPU.
binpime TOro BU3HAYEHHS JIOMYCTUMOTO
4acoOBOTO IHTEpBAIly, IPH IKOMY TOPKAHHS M’ siua
BBAXAETHCS ONHOYACHUM a00 TIPUHMAETHCS
pIIIEHHS PO MOJABIMHMIA KOHTAKT, CKJIaa€e J0Ti
cekyuau. Cymns 3Ae0UTbIIOTO TOKIAAAEThCS Ha
CBifl CyIIIBCHKUN JOCBiJI, Ta MpUAMAE PillICHHS
3a pe3yJabTaTaMy Bi3yaJIbHOTO CIIOCTEPEIKEHHS 3
BUKOHAHHSAM TEXHIYHOT'O €JIEMEHTY.

Ha wam mormsim, ansd  3MEHIICHHS
Cy0’€KTUBI3MY 1010 BHU3HAYE€HHS MOPYILICHb
«[loxBiiiHOrO TOpKaHHS M’siya» MiA  Yac
BUKOHAHHS TEXHIYHOTO €JIEMEHTY y BoJjei0oJi
nepenavyi M’si4a NEPCIEeKTUBHUM MO0 6 OyTu
BUKOPUCTaHHS CHELIaIbHUX TEH30JaTYHKiB.
3akpimyieHl Ha  HalblsSIX  pPyK  TIpaBIiB
TEH30/IaTYMKHA 32 JIOTIOMOTOI0 CHEIiabHOrO
KOMIT' IOTEPHOTO ~ OONaJHAHHS, SKE TMPAIIoe
IMCTaHIiHO, ¢ikcyBain © 4Yac TOpKaHHS
MaIBISIMU PYK M st9a. Ta y BUNaJIKy BAHUKHEHHS
YacOBOI'0 iIHTEpBALY TOPKaHHS PI3HUMH PyKaMH,
10 MepeBepuIye AOMYyCTUMI MexXi, IH(popMyBaIn
0 cy[UII0 Ha CIIeLiaNbHO BiIBECHOMY IPUCTPO.

3a pe3yJibTaTaMu IHTEepB IOBaHHS
NpOBIAHOTO (axiBlsg 3 OaIMIHTOH TakoX Oyio
OKpECJICHO TIeBHI  IrpoBl  cHTyarli, ki
BUKJIUKAIOTh CKIIQJHOII y MPUHAHSATTI TOYHOTO
CyIIiBChKOTO pimeHHs. OauH 13 TaKuX IrpOBUX
MOMEHTIB TIOB’SI3aHHI 13 BHKOHAHHSM BHCOKO-
JaJieKoro ynaapy. Y BUIAJKy BUKOHAHHS TaKOTO
ylnapy, KOJIM BOJIaH JIETUTh Ha JIHIIO MOOIHM3Y
JMIHIMHOTO Cyaai, OyBalOTh MOMEHTH Tij dYac
SAKHX TpaBellb CBIJIOMO YM HECBIJOMO 3aKpPHBA€E

JNIHIMHOMY Cy[JIi Micle MaaiHHsA BojaHa. B
pe3yNbTaTi HEMOXXJIUBOCTI JIIHIKHOMY CYIIi
BH3HAYUTH BIIYUYCHHSI B [10JI€ MalJaHUYHKY, TaK K
BiH He 0auuB MiCIe MaJliHHS BOJIAHA, PIICHHS
PO BIYYCHHS Ma€ MPUAHATH Cy/s Ha BUIII. B
CBOIO Yepry BeJIMKA BiJICTaHb CY/JIl Ha BHUIIII J10
MICIISl TIQIHHS CYTTE€BO YCKJIQJIHIOE TMPUHHATTS
I[bOTO PIllICHHS.

Ha wnamy nymKy 3HaYHa KOPHUCThH IS
YHUKHEHHS TAaKUX CYIePEWINBUX MOMEHTIB Oyia
0 y BUKOPHUCTaHHsI CIELIaIbHUX JaTYUKIB, SK1
MOTJIM O CHTHATI3yBAaTH PO BIYYCHHS Y MTOJIC, YU
BHXIJl 32 MEXI IrpoBOro MaijaHuuky. Takuit
JaTYUK MOXHA Oyno © pO3MICTUTH y TOJIBII
BoaHa. ['0JIOBHMIA 3aJyM TOJSTae y TOMY IO
JaTYNK, PO3MIMIEHUH Yy BOJaHi, MOCTIHHO
HaJaBaB KOOPJAMHATH BOJAHy Yy IUIOLIMHI
Maiiganuuky. [TonepeaHbo irpoBuii MaiiTaH4uK 3
BIJIMOBIAHAMHE JIHISIMH PO3MITKH TaKO0X Mae
Oytu ouudpoBaHMil 1 BUXiIHI JaHI BHECEHI Yy
BIIMIOBIAHY  OOYHCIIOBAILHY  CcHUCTEMY. Y
BUIIAJIKY KOJIM KOOPJIMHATH PO3MIILLIEHHS BOJIAHY
OyIyTh BUXOIWTH 33 MEXKI JIIHIA MaliIaHIUKY, 11
Oyze CBITYUTU MPO BUJIT BOJIAHY 32 MEXKI OIS,
BIAMOBIIHO CYJ/Sl MOXE TMPU3HAYATH TOYHY
pillIEeHHS B X0l pO3irparlis.

V Xon1 cnIKyBaHHS 3 NPOBIAHUM (axiBLEM
3 0opoThOM BIIBHOI OyJIO BHU3HAUEHO IEBHI
CylepewnBI MOMEHTH, IO YCKJIAQJHIOIOTh
3MiliCHEHHs1 TpaBWJIbHOTO cyaniBctBa. Cepen
TaKUX CIIPHUX €Mi30/11B y CyTHYIIl [TOB’sI3aHUH 13
TUM, KOJIU JBa OOPIIi BUXOISATH 32 MEXK1 KUIHMY.
3a mpaBwiamMH  CyAas Ma€  MPU3HAYUTH
mrpagHuii 6a1 TOMy CIIOPTCMEHY SKHH, mepInit
TOPKHYBCS KHJIUMY 3a Horo mexamu. [Ipote y
BUIIAJIKY, KOJM OJUH OOpeIh 3MIHCHIOE aTaKy a
IHIIMHM KOHTpaTakye, OyBalOThb MOMEHTU Maiike

OJTHAKOBOTO  BHUXOJy 3a  Mexi. Came
oOjamiTyBaHHSI Ha  OOPIBCBKUX  KHJIMMax
JOJJaTKOBUX TEXHIYHUX 3ac00IB  CIPOCTHIIO

CYJITIBCHKI 3a/1a4l IIOJI0 MPUUHSTTSI MPABHIbHUX
PIIIEHD Y CKJIATHUX CYNEPEUIMBUX MOMEHTAX.

Hageneni mpukiaau MO0 TPYAHOIIIB Tif
yac 3a0e3neueHHs 00 €KTUBHOTO CYAJIIBCTBA
OUIbILIIE CTOCYIOThCS IFPOBUX BHJIB CIIOPTY,
OJTHOOOPCTB, AKI MalOTh 0araTo pi3HUX IFPOBHUX
CUTYyaIliH, XapaKTEPU3YIOTHCS BEJIMKUM
PI3HOMAHITTSIM ~ TEXHIYHUX  €JIEMEHTIB  Ta
3HAYHUM apceHasoM pyxouit piii. Ilpore
BUITAJKA CYJIIIBCBKUX TIOMHUJIOK MOXYTh OYTH
TaKOX B IHIMBIAyalbHUX BUIAX CIIOPTY.

OpuH 13 TPUKIAAIB MO0 CYNEPELINBOTO
CyIIiBCTBa OyJIO HAaBEACHO TiJ 4ac IHTEPB'IO 3
OpoBIAHUM  QaxiBleM 3  mnayepiiTHHTY.
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Posrnsmemo onuH 13 BUAIB TporpaMu 3
nayepiuiTHHTY, )KHM IITaHTU JiekKadu. Tak, B
XOJll BUKOHAHHS 3MarajbHOi BIpPaBH YacTo
BUHUKAE TIOMHJIKA, IIOB’sS3aHa 13 3MIHOIO
BUXIZHOTO TIOJIOKEHHS TMiJI 4Yac BUKOHAHHS
KHUMY, 30KpeMa BiJIpUB TOJIOBH, IUIeUei, abo
CigHUIb Bix JaBu. Po3mi3HaTH MOpPYIICHHS I
Yac BHKOHAHHS XUMY YCKJIAJHIOE€ CIIOPTHBHUI
omAar (eKimpoBKa CIOPTCMEHA), BEJIMKA 3adicKa.
3a TakuxX yMOB Cymii OyBa€ CKJIATHO BHSIBUTH
MOpYILIEHHS Ta BIANOBIIHO HE 3apaxyBaTu
MITHSATTS Bard CHOPTCMEHOM.

Ha namry nyMKy aieBUM TEXHIYHHM 3aCO00M
Mir Om OyTH cCIHemiaJibHO CKOHCTPYHOBaHUI
KWJIMMOK,  TOBEpXHS  SKOIO  HAalOBHEHA
TeH3onaTunkaMu. [lepen moyatkom 3maraHb 3
nayepiiTHHTY y BIpaBi )KUM IITaHTH JIEKAYU
TaKWil KUJTUMOK Ma€ HaKJIaJaTHCs MOBEPX JIABU.
B MOMEHT KOJHM CIIOPTCMEH NpHiiMae BUXiTHE
MOJIOKEHHS ~ BiIOyBa€TbCAd  HaJAIITyBaHHS
CHCTeMH, sKa (PIKCye TOPKAHHS CiTHHIIb, TOJIOBU
Ta TUIeYel 10 MOBEPXHI JaBu. Buxim 3a Mexi
napaMeTpiB BUXIJHUX HaJalITyBaHb I dac

KMMY LITaHT'M JIeXauyd BKazyBajo O Ha
MTOPYLIEHHS.

6. BHUCHOBKHU 3 JAHOI'O
JOCIIIKEHHSA I HEPCIIEKTUBHA

HOJAJBIINX PO3BIJOK Y JAHOMY
HAIIPAMKY

AHami3  chemiaJibHOi  JliTepaTypu  3a
TEMaTHUKOIO JOCHIJKEHHS JI03BOJISIE
CTBEp/DKYBATH, IO BUKOPUCTAHHS  PI3HHUX
TEXHIYHUX 3aco0iB, BHUMIPIOBAJILHOTO
oOnasHaHHA, 1HQOpPMAIIMHUX TEXHOJIOTIH €

HEBIiJI’€MHOIO CKJIaJIOBOIO Cy4yacHOTO CIOPTY. 3a
OCTaHHS JECSITUJITTS JOCSATHEHHS TEXHIYHOTO
nporpecy B iHpOpManiiHO-KOMYHIKAIIHHIX
TEXHOJIOTISAX JO3BOJIMJIIO 1CTOTHO IIJBUIIUTH
AKICTh ~ CYAMIBCTBA, 3MEHIIMTU  KIJIBKICTh
MOMUJIOK, sIKi paHillle JomycKaaucs apOiTpamu,
30UIBIIMTH JIOBIpY A0 i CyAAiB, JOCSTTH
BUIIOTO DPIBHS B CIPaBEIJIMBOCTI 3MarajbHOTO
CYNEpPHUIITBA.

Haiibinpm nommupeHMMH €. CHCTEMHU
BIJICONEPErIISAIB 32 PaxXyHOK BHUKOPUCTAHHS

KUIBKOX BHCOKOSIKICHUX Kamep; po3poOka i
BUKOPHUCTAHHS CHUCTEMH VAR;
BHCOKOTEXHOJIOTIYHA €JIEKTPOHA anaparypa, ska
3abesneuye:  (hoTodiHill, aABTOXPOHOMETPK,
BiIeo(iHIII, JEMOHCTpAIlIHHUNA XPOHOMETPaK;
CUCTEMHU EDM, AK1 BUKOPHUCTOBYIOTh
CJICKTPOHHE BUMIPIOBAHHS BIJICTaH1 BiJl TOYKH JI0
TOYKM 32  JIOIOMOTOK  JiazepHUX  abo
€JIGKTPOMArHITHUX TEXHOJIOT1H; BUKOPUCTAHHS
TPAHCIIOHACPHUX CHCTEM; MPOTpPaMHO-anapaTHi
komruiekcu HawkEye, StatsBomb, Fbref ski
3a0e3neuyloTh TIMOOKMI aHami3 TpaBLiB Ta
koMaHn 1. [Topsin i3 UM Bce OLIBIIIOr0 3HAYCHHS Y
CyIIiBCTBI HaOyBa€ BHKOPHCTAaHHS INTYYHOTO
iHTenekTy, 30kpema Cucrema (JSS), Ha OCHOBI
po3pobok Fujitsu, 3abesmeuye aHami3 pyxiB
cnoptcmeHiB y 3D ¢opwmari.

Boanouac 1HTEpB IOBaHHS
npodecioHalliB TPAKTUKIB 3 OKPEMHX BHIIB
CIOPTY BHUSBWIO LIy HHU3KY PI3HUX IFPOBUX
CHUTYaIlii{, SKi MAlOTh CYNEPEWIMBHIA XapakTep,
Ta iX pO3B’sI3aHHS 3AJICKUTH B BEJIMKINA MIpi BiJ
pilieHb  CymaiB. 3 METOK  3MCHIICHHS
Cy0’€KTUBHOCTI B JisIX CYAMIBCbKOi KOIeril
aBTOpaMH CTaTTi 3alpPONOHOBAHO PI3HU HUIAXU
1010 YAOCKOHAJEHHS TEXHIYHOIO CYINpPOBOAY
3Marasb, BUKOPHCTaHHS JIOJJATKOBOTO
TEXHIYHOTO OONagHaHHsS, SKE MOJIETTINIIO
poOOTy CymaiB 3 TakWX BHIIB CIOPTY, SK
BoOJIel00, perdi, 6aamMiHTOH, 60poTHOA BiTbHA T
nayepiiQTHHT.

7. IEPCIIEKTUBHA MOJAJIBIINX
PO3BIJIOK Y JAHOMY HAIIPSIMKY

3 METOI0 YAOCKOHAJIEHHS TEXHIYHOTO
CympoBOAy  POOOTH  CYIJIB  BaXJIUBUM
3aBJIaHHSIM CTa€ PO3pOOKa eKCTIEpUMEHTAIBHUX
Mojiese mpuianiB Ta oOnagHaHHS, fKe OyIo
OMHCAHO BHWINE, Ta iX ampodaris Mg Yac
CIIOPTUBHUX  3MaraHb. 3JIMCHEHHS  I[bOTO
3aBJaHHs OyJie 3ajekaTy Bij] TICHOI CIiBIIpalli Ta
B3a€MOJII 1H)KEHEPIB-KOHCTPYKTOPIB, (paxiBIiB
npodecioHasiB 3 BUAIB crnoptry, ¢axismiB IT
chepm.
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Abstract
SOLTYK Oleksandr, KVASNYTSYA Oleg, ANTONIUK Oleksandr
Khmelnytskyi National University

USE OF TECHNICAL EQUIPMENT AND INFORMATION SUPPORT TO INCREASE THE
OBJECTIVENESS OF JUDGING IN SPORTS

The article discusses issues related to the study of the use of various technical means and equipment to ensure the
objectivity of refereeing. Numerous examples of such technical support are given. Technological progress, information and
computer technologies have significantly influenced the increase in the objectivity of refereeing. The use of special
computing systems, analytical systems, and hardware complexes in certain sports has become a mandatory requirement
when holding sports competitions of the appropriate level. The level of technical support for competitive activities, including
refereeing, is determined, on the one hand, by technological progress, and, on the other hand, by the specifics of sports.
Mostly more complex sports in terms of the volume of game moments, the presence of technical elements and motor actions,
require more complex work of judges, which also requires better technical support and the use of measuring equipment.

Using a research method such as interviews with leading professional practitioners, it was possible to identify various
controversial game situations and competitive moments in certain sports that require referees to make difficult decisions.

Among the difficult controversial moments during refereeing, the following were identified: double touching of the
ball during an overhead pass in volleyball; fixing the taking of the scoring field with a large number of players in rugby;
determining the shuttlecock hitting the field when performing a high-distance hit in badminton; determining the athlete who
was the first to go outside the mat in freestyle wrestling; establishing an error related to changing the starting position
during the bench press in powerlifting.

The authors of the article proposed a number of ways to improve the objectivity of refereeing through the use of
various technical means and measuring equipment. In particular, some technical solutions to improve refereeing were
proposed in volleyball, badminton, freestyle wrestling, rugby and powerlifting.

Keywords: technical means, equipment, refereeing, type of sports.
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