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VY nepmioMy po3aiii po3rIISIHYTO TOHSTTS IITOBXaHHS sApa, OyIOBY CEKTOpa MITOBXAaHHS
siipa, MOCIHIKCHHsI pe3y/IbTaTiB IITOBXAdiB siipa YKpaiHU Ta CBITOBOI apeHH, OMUC TEXHIKU
snpa «31 cTpuOKa», BAKOPUCTAHHS KOHIIEMIIT KOMITFOTEPHOTO 30pYy Yy CIIOPTI.

Y npyroMy po3aisii mpoaHalli30BaHO MOAENI Ta METOIU JUIsl PO3PaxyHKY MMOKAa3HUKIB
CIIOPTCMEHA INTOBXaya siapa. Mojeni st po3paxyHKy INTOBXaHHS sapa <3 MicIp» Ta «3i
CTpuOKa», OCHOBHI 3aBJaHHs Ul amapaTy HEHMpPOHHUX MEpeX Ta BUKOPUCTAHHS KOHIICTIi
KOMIT FOTEPHOTO 30pY JJIsI CTBOPEHHSI CHCTEMH BijeoaHamizy. [locTaBieHO OCHOBHE 3aBHAaHHS Ta
MeTy poOoTH.

VYV TperboMy po3nuii HaBeAeHO (opMarizaiis Ta aJropUTM MOJIeTi HEHPOHHOT Mepexi
JUIs OLIHKY (ha3 mToBXaHHsA. ONUCaHO CTBOPEHY iH(POpPMaLiiHy MO/ETh NIPOEKTOBAHOI CUCTEMH
MOBOIO BizyanbHOTO MozemoBanHs UML — HaBenaeHo miarpamMu BapiaHTIB BHKOPHCTAHHS,
KJIACiB, KOOIepallii, MOCIiJOBHOCTI, CTaHIB Ta KOMIIOHEHTIB.

VY derBepToMy pO3Midl MaricTeépchkoi poOOTH OINMKUCAHO MOKJIUBOCTI CHCTEMH IS
JOCITIJIKCHHSI OCHOBHUX TMOKa3HHKIB CIIOPTCMEHA INTOBXada sIIpa, MOXIUBICTh BUKOPHCTAHHS
BiJICOCHCTEMHU ISl TIOKPAILIEHHsI TEXHIKU ITOBXaHHA. HaBeneHno mpukian QyHKIIOHYBaHHS i€l
CHUCTEMH Ta TMPOBEICHO aHaI3 Pe3yNbTaTiB po3paxyHKiB. OIIHEHO e()EeKTUBHICTh PO3POOKHU
CHCTEMH 3a JIOTIOMOT010 (DYHKIIIOHAJIbHO-BAPTICHOTO aHAJI3Y.

VY m'atoMy po3niii mpoaHali3oBaHO HeOE3MeUH1 Ta MIKITHBI BUPOOHHMYI (PaKkTOpH ITi1 yac
pobotu kopuctyBaua I[IEOM, po3pobieHo 3axoam MmIoA0 3a0e3ledeHHs Oe3MeYHux Ta
KOM(OPTHUX YMOB POOOTH.

OO6'exToM AocCmiKeHHS € (Pi3uKOo-MaTeMaTH4HA MOJEIb IITOBXAHHS Sapa 1 MOXKIUBICTD
il mOJTIMIIIEHHS 32 JOTIOMOTOX0 aHai3y (a3 MITOBXaHHS.

[Ipenmer gocCiKEHHS - OIIHKA AKOCTI BUKOHYBAHOT (ha3u MPH IITOBXAHHI s/1pa.

Meroro Marictepchbkoi poOOTH € OCHIPKEHHS OCHOBHUX TIOKA3HHMKIB CIIOPTCMEHA
IITOBXa4ya Ta MOXIIMBOCTI IMOKpALICHHS iX 3a JIOMOMOIOI0 CIeIiasli3oBaHoi 1H(pOpMaLiiHOT
CHCTEMH BJIACHOT PO3POOKH JIJIsl JOCATHEHHS PE3YIIbTaTIB 32 KOPOTKHM MPOMIkKOK Jacy.

HaykoBa HOBM3HA MaricTepcbkoi poOOTH MOJATae y 3aCTOCYBaHHI KOMIUIEKCY METO[IB
JUTISL pO3B'sI3aHHS 33/1a4i OLIHKK (pa3y IITOBXAHHS, BIICOTKA KOPEKITi TEXHIKU Ta ii OKpaIIeHHs
3a JIOMTOMOT 010 OIIIHKH Bi/I€0.

[IpakTruHa MiHHICTH Y TOMY, IO po3polOieHa iH(opmalliiiHa cucTeMa — IMpOorpamMHUi
JIOJIATOK, SIKE€ JIO3BOJISIE TPOBOJMTH aHANi3 PE3yJbTaTiB PO3pPaxyHKIB 3a/uii il MOJaNbIIOTO
BUOOPY HaMKpamoro crnoco0y mnporHo3yBaHHs. OCHOBHI TOJOXKEHHS JTUIUIOMHOI poOOTH
marictpa Oynu npezacraieHi Ha 14 HaykoBUX KOH(epeHIisX, 3aiiicHeHo 28 myO:mikartiii.

IITOBXAHHA AJPA, MAKCUMAJIbHO EOEKTUBHA TEXHIKA IITOBXAHHA
SAAPA, PIBUKO-MATEMATHUYHA MO/JEJIb IHITOBXAHHA AJIPA, HEMPOHI MEPEXI
[MPAMOI'O ITOIIMPEHHSA, PYTHON, LAZARUS, MEDIAPIPY, NEUROLAB
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The first section deals with the concept of shdt the structure of the shot put sector, the
study of the results of the shot putters of Ukraand the world arena, the description of the shot
put technique, the use of the concept of compussorvin sports.

The second section analyzes models and methodsafoulating the performance of a
shot putter athlete. Models for calculating shdt'fwom the spot" and "glide", the main tasks for
the apparatus of neural networks and the use afdheept of computer vision to create a video
analysis system. The main task and purpose of tik aas been set.

In the third section, the formalization and aldumit of the neural network model for
assessing the pushing phases are presented. Tdtedciaformation model of the designed
system is described in the language of visual mioglddML - diagrams of use cases, classes,
cooperation, sequence, states and componentsvare gi

The fourth section of the master's work descrilies ¢apabilities of the system for
studying the main indicators of an athlete of thetsputter, the possibility of using a video
system to improve the pushing technique. An exaraptee functioning of this system is given
and the analysis of the calculation results isiedrout. The efficiency of system development is
estimated using functional-cost analysis.

In the fifth section, hazardous and harmful produrcfactors during the work of a PC
user are analyzed, measures are developed to esagarand comfortable working conditions.

The object of the study is the physics-mathematiwadlel of shot put and the possibility
of its improvement by means of the analysis ofghghing phases. The subject of the research is
the assessment of the quality of the phase perfbdugng the shot put.

The aim of the master's work is to study the madidators of the athlete of the pusher
and the possibility of improving them using a spéeed information system of its own design,
in order to achieve results in a short period rokti

The scientific novelty of the master's work lieghe application of a number of methods
to solve the problem of assessing the pushing phiasgercentage of technique correction and
its improvement through video assessment.

The practical value lies in the fact that an infation system has been developed - a
software application that allows analyzing the gkltton results for further selection of the best
forecasting method.

The main provisions of the master's thesis wersgnted at 14 scientific conferences, 28
publications were carried out.

SHOT PUT MAXIMUM EFFECTIVE SHOT PUT TECHNIQUE, PHYSAL AND
MATHEMATICAL MODEL OF SHOT PUT, DIRECT NEURAL NETW®KS, PYTHON,
LAZARUS, MEDIAPIPY, NEUROLAB
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B nepBom paznene paccMOTpPEHO MOHSTHE TOJIKAHUS siIpa, CTPOCHUE CEKTOpa TOJKAHUS
sipa, MCCIENOBAaHUE PE3yJIbTAaTOB TOJKATENEH sAApa YKpauHbl U MUPOBOM apeHbl, ONMCAHUE
TEXHHKH SI/Ipa «CO CKauKa», UCIOIb30BaHNE KOHIICTIIUY KOMIIBIOTEPHOIO 3pEHUS B CIIOPTE.

Bo BTOpOM paznene mpoaHanM3MpOBaHbl MOAEIM M METOABI JJIs pacdyeTa IoKazareseu
CIIOPTCMEHA ToJIKaTelNs aapa. Mojenu I pacyeTa TOJKaHUS sapa « MecTa» U «Co cKauka»,
OCHOBHBIE 3aJaud JJIsi anmnapaTa HEHPOHHBIX CETed M HCIHOJB30BaHUS KOHLENLHU
KOMITBIOTEPHOTO 3pEHUS JUIsl CO3JJaHUsl CUCTEMbI BUieo aHanu3a. [locTaBiena ocHOBHas 3aaada
U 11eJ1b PabOoTHI.

B tperbem pazznene npuBeneHa GpopMaauzamys U aITOPUTM MOJICTH HEUPOHHOU CETH JIJIst
oueHkd a3 TonkaHus. OnucaHa co3gaHHas HMH(OPMAIMOHHAs MOJENb MPOCKTUPYEMOH
CUCTEMBI SI3BIKOM BHU3yaibHOro mojenupoBaHuss UML — mpuBeneHbl nuarpaMMbl BapHaHTOB
MCIIOJIb30BaHUs, KJIaccoOB, KOOIIEpalMH, IOCIEA0BATENbHOCTH, COCTOSIHUNA U KOMIIOHEHTOB.

B derBepTOM paznene marucrepckoil pabOThl OMHMCAHBI BO3MOXKHOCTH CHCTEMBI IS
UCCIIEIOBAaHMsI OCHOBHBIX IIOKa3aTeled CIHOPTCMEHA TOJNKAaTeNlsd — 41pa, BO3MOXHOCTb
UCIIOJIb30BAaHUsl BUJCOCUCTEMBI MJI yIydlIeHHs TEeXHUKW TonkaHus. [IpuBeaen mnpumep
(YHKIMOHUPOBAHUS ATOM CHCTEMBI M TPOBEIEH aHadu3 pe3yibTaToB pacueToB. OleHeHa
3 PEeKTUBHOCTH pa3pabOTKH CUCTEMBI C IIOMOIIBIO (PYHKITMOHAIBHO-CTOMMOCTHOTO aHAJN3a.

B nsitom pa3zaene mpoaHanu3upOBaHbI ONACHBIE U BPEIHBIE TPOU3BOACTBEHHBIE (DaKTOPHI
npu padote moas3oBarenss [I9BM, pazpaboTanbl MepoOnpHATHS MO 00ECTIEYCHUIO 0€30TacHBIX U
KOM(OPTHBIX YCIOBUI pabOTHI.

OO6beKkToM uccieoBanusi paboThl ABIsAETCS GU3HKO-MaTeMaTHUeCKass MOJENb TOJIKAHUS
AIpa W BO3MOXHOCTh €€ YIy4llIeHUs NocpeacTBaM aHaiu3a (a3 Ttonkanus. I[Ipeamer
HCCJIETOBaHMSI — OLIEHKA KauecTBa BBIMOIHsAEMOHN (ha3bl PU TOJKAHUU SPA.

[lenpto MarmcTepckoil pabOTHI SBISETCS MCCIEAOBAHMS OCHOBHBIX ITOKa3aTeNe
CIIOPTCMEHA TOJKATeNs M BO3MOXKHOCTHU YIYYIIEHUS HUX C MOMOIIbIO CHEIHATU3UPOBAHHON
UH(POPMALIMOHHON CHUCTEMbl COOCTBEHHOW pa3pabOTKH, Uil JOCTM)KEHHUS pE3YJIbTaToB 3a
KOPOTKHUH NEPUOJ BPEMEHH.

Hayynas HOBM3Ha MarucTepckoil pabOThl 3aKiIOyaeTcs B NPUMEHEHHH KOMIUIEKCa
METOJIOB JJIsl PELIeHUs 3a7aud OLIEHKH (a3bl TOJKAHUS, MPOLEHTAa KOPPEKLUUU TEXHUKH U €€
YJIy4ILIEHUS C IOMOILBIO OLIEHKU BUJIEO.

[IpakTHueckas LEHHOCTb 3aKJIOYaeTcsi B TOM, 4YTO pa3paboTaHa HHGPOPMAIMOHHAS
CUCTEMA — MPOrPAaMMHOE IPUJIOKEHUE, KOTOPOE pa3pellacT MPOBOJAUTH AHAJIU3 PE3yJIbTATOB
pacydeToB s AadbHEHIIEero BEIOOpa JTyUIIero MeToAa JUisi IPOTHO3UPOBAHUSI.

OCHOBHBIE TOJIOKEHHS JUIUIOMHON paboThl Marucrpa ObUIM IpenacTaBieHbl Ha 14
Hay4HBIX KOH(EPEHITUAX, OCYIIECTBICHO 28 MyOIuKaIuu.

TOJIKAHUE AOPA, MAKCUMAJIbHO E®EKTUBHAS TEXHHNKA TOJIKAHMA
SPA, ®U3UKO-MATEMATUYECKASI MOJIEJIb TOJIKAHHMS SPA, HEMPOHHLIE
CETU IIPAMOI'O PACCIIPOCTPAHEHUA, PYTHON, LAZARUS, MEDIAPIPY,
NEUROLAB



