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Abstract

From year to year, the level of athlete's outcomatdifferent kinds of sports increases to an exalgnhigh level.
Taking into account this fact and the rapid develept of information technologies in the world, #nés an urgent
problem of the review of modern computer progrand monitoring systems that can be used in spaergaiticular in
athletics. The purpose of our work was to analypelenn computer programs and monitoring systemsctirabe used
in the training process of qualified athletes. Tk of the work was to determine the peculiaritiethe application of
information and computer technologies in track &iet athletics. The analysis of modern computesgpams and
monitoring systems in the field of physical cultumad sports was carried out, their brief charasties (Polar —
«ProTrainer 5», Dartfish — «Dartfish Connect 5,@ualistys video computing complex, Fusion Smartdpeeftware
package, Opto electronic system Opto-Gate (JunipDOV three-dimensional evaluation system, SportBadTS
simulator of stability and equilibrium, Quintic Bitechanics, Simi — Simi Matchix, Activio Sport mamihg system,
Monokra 840E Monoker 840E, Myotest system). Asallteof the task accomplished, modern computernelcigies
have been identified that provide real-time datdhenfunctional state and the level of physicaledlepment of athletes,
as well as the prevention of injuries and the preg@®n of health. The presented analysis of coeppitograms is used
to obtain indicators of the level of developmentpblysical qualities and the main characteristicsheftechnique of
performing exercises through the use of a 3D optiptical image. It has been established that modesearch of
sports equipment indicators is carried out usimpa@icomputer programs that analyze the athletel@ments. Individual
computer programs use their capabilities to refiat#l athletes.

Key words: educational and training process, functionaligmputer technology, athletics.

SApocnas Ceum, Ouabra [MaBnock, Pyciaan IMaBaock, Amna Xoxiaa, Tersna [{yx. Bukopucranns indopmanifinux
TEeXHOJIOTiH Y HABYAJILHO-TPEHYBAJbHOMY Tpoueci KBaTi(ikoBaHUX JIerkoaTJieTiB. [3 poky B pik piBeHb pe3yJbTaTiB
CIIOPTCMEHIB Y PI3HUX BHIAX CHOPTY 3pOcTae. 3BaKAOUM Ha 1ei (akT Ta CTPIMKHI pO3BUTOK iHPOPMAIIHHIX TEXHOJOTIH y
CyJacHOMY CBITi, IIOCTA€ aKTyajabHa MpobIeMa OTJISIAY CydaCHUX KOMIT FOTEPHHUX MPOTpaM i CHCTEMH MOHITOPUHTY, SIKi
MOXYTh OyTH BHKOPHCTaHI B CIIOPTi, 30KpeMa B JIeTKil aTieruili. Mema nawtoi po6omu — npoaHaTi3yBaTH CyJacHi
KOMIT FOTEpHI MPOTrpaMu Ta CHUCTEMH MOHITOPHHTY, SIKIi MOXJIHMBO BHKOPHCTOBYBATH B HaBYaJbHO-TPEHYBAJIHHOMY
npoueci KBalli)ikoBaHHUX JIETKOATIIETIB. 3a80antus podomu — BU3HAYUTH OCOOJIMBOCTI 3aCTOCYBaHHS iH(OPMAIIHHIX
Ta KOMIT IOTepPHUX TEXHOJIOTIH y JIerkii amieTuii. Y poOOTi MpoBeIeHO aHali3 Cy4aCHUX KOMIT I0TEPHUX MPOTpaM i
CHCTEM MOHITOPHHIY B Taiy3i (i3uuHOI KyIbTYpH i CHIOPTY, HABEACHO 1XHI KOPOTKi xapakrepuctuku (Polar «ProTrainer 5»,
Dartfish-«Dartfish Connect 5,5ineoxomit totepruii kommieke «Qualisys»,nporpamunii maker «Fusion Smartspeed»,
ONTHKO-ENEeKTPOHHY cuctemy Opto-Gate (Jump)euctemy tpuBmMmipHoi ouinku IMOOV, TpeHaxep criiikocTi Ta
pieaoBaru SportKat 650TS, Quintic — «Quintic BiomechanicSimi — «Simi Matchix»cuctemy moniTopunry Activio
Sport,Benoepromerpu noxkai Monark 894E, Monark 828 cucrema Myotest).Y pesyibraTi BAKOHAHHS IIOCTABJIEHOTO
3aB/IaHHS BU3HAYCHO CYJacHi KOMIT FOTEPHI TEXHOJIOT ], SIKi Ha/Iat0Th TaHi B PEKUMI PEaTbHOTO Hacy Mpo (GYHKIIOHATEHAN CTaH i
piBeHb (Hi3MYHOTO PO3BUTKY CIIOPTCMEHIB, a TaKOXK 3a0e3MeuyioTh MPO(MIIAKTHKY TpaBMAaTU3My Ta 30€pEKEHHs 3/I0pOB’Sl.
[IpencraBneHnit aHaTI3 KOMIT FOTEPHUX MPOTPaM, SKi BAKOPUCTOBYIOTHCS IS OTPUMAHHS TMOKAa3HHUKIB PiBHS PO3BUTKY
(i3UYHUX SKOCTEH 1 OCHOBHUX XapaKTEPHUCTHUK TEXHIKH BUKOHAHHS BIPAaB i3 JOTIOMOTOI0 BUKOPUCTAHHS TPUBUMIPHOTO
CBITJIO-ONITHYHOTO 300paKEHHS. Y CTAaHOBJICHO, IO CydYacHi JOCIIHKEHHS TIOKa3HUKIB CTIOPTUBHOI TEXHIKA BHKOHYIOTBHCS 32
JIOTIOMOTOI0  BiJICOKOMII TOTEPHUX IIpOrpaM, L0 aHalli3yloTh pyX crnoprcMmeHa. Okpemi KOMI' IOTEpHI mporpamu 3a
CBOIMH MOJJIMBOCTSIMH BUKOPHCTOBYIOTh Y peaOiliTaiii cliopTCMEHiB.

Kao4oBi cioBa: HaBYaIbHO-TPEHYBaJIbHUH mpolrec, (YHKIIOHAJIbHI MOXKJIMBOCTI, KOMH IOTEPHI TEXHOJIOTII,
JIeTKa aTJIeTHKA.

Spocaas Ceu, Osbra IMasnoch, Pycnan Iaeiocs, Ayvta Xoxna, Taresna Jlyx. Mcnosib3oBaHue MH(pOpPMAIMOHHBIX
TeXHOJIOTHIl B Y4eOHO-TPEHHPOBOYHOM Mpolecce KBAJIM(UIIMPOBAHHBIX JIETK0aT/1eToB. M3 roga B rox ypoBEeHb
pe3yIbTaTOB CIIOPTCMEHOB B PA3NMYHBIX BHIAX CIOPTa pacTeT. YUHUTHIBas 3TOT (PaKT M CTPEMHUTEIBHOE Pa3BUTHE
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Ounimnidicbkuii i mpogeciiinuii cnopt

HHGOPMALMOHHBIX TEXHOJOTHA B MHpE, BO3HHMKACT aKTyajibHas OpobieMa 0030pa COBPEMEHHBIX KOMIBIOTEPHBIX
OpOrpaMM U CHCTEM MOHHUTOPHHTA, KOTOPBIE MOTYT OBbITh HCIIOJIb30BAHBI B CHOPTE, B YACTHOCTH B JICTKOW aTICTHKE.
Llenvto naweii pabomur ObUT aHATM3 COBPEMEHHBIX KOMIBIOTEPHBIX MPOTPaMM M CHCTEM MOHHTOPHHIA, KOTOpPBIC
BO3MOYHO HCIOJIB30BaTh B Y4eOHO-TPEHUPOBOYHOM MpOLiecce KBATH(UIIMPOBAHHBIX JICTKOATICTOB. 3adaueli padomul
OBLIO OTIPEETUTD OCOOCHHOCTH PUMEHEHHST HHPOPMAHOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH B JIETKOH aTiieTHKe. B
paboTe TPOBEICH aHAIN3 COBPEMEHHBIX KOMIBIOTCPHBIX MPOTPAMM M CHCTEM MOHHTOPHHTA B OONACTH (U3HUECKOM
KyJIBTYpBI M CIOpPTa, IPUBEIEHBI UX KpaTkhe xapakrepuctuku (Polar — «ProTrainer 5», Dartfish — «Dartfish Cecin
5,5», BHICOKOMIIBIOTEPHBIN KoMILIeke «Qualisys» iporpaMMubiii maker «Fusion Smartspeedotuko-31eKTpOHHY 0
cucremy Opto-Gate (Jump)ucremy tpexmeproii onienkn IMOOV, TpeHaxkep ycTOWYHBOCTH M paBHOBecHs SportKat
650TS, Quintic — «Quintic Biomechanics», Simi —miSMatchix», cucremy monutopunra Activio Sport, Benospromerpsr
HokHpie Monark 894E, Monark 828 cucremy Myotest). YV pesysbrate BBINOJIHEHHUS TOCTABICHHON 3a/a4i OMPEICIICHBI
COBPEMCHHBIC KOMITBIOTEPHBIC TEXHOJIOTWH, KOTOPbIC MPENOCTABISIOT IaHHBIC B PEXHUME pPEaJbHOrO BPEMEHH O
(YHKIHOHATEHOM COCTOSIHHU M YPOBEHb (DH3HYECKOTO Pa3BUTHUSI CIIOPTCMEHOB, a TAKKEe 00SCIeUNBAIOT NPOPUIAKTUKY
TpaBMaTH3Ma M COXPAHCHHs 310pOBbsi. [Ipe/ICTABICHHBIN aHATN3 KOMITBIOTEPHBIX HPOrpaMM, HUCIONB3YETCs TS MOMyICHHS
nokasareneil ypoBHs pa3BUTHs QU3MICCKHX KAYECTB U OCHOBHBIX XapaKTEPHCTHK TEXHHKH BBIIIOJHECHHS YIPaKHCHHUH
3a CYET WCIMOJB30BAHMS TPEXMEPHOTO CBETIIO-ONTHYECKOTO M300paKeHMsI. Y CTAHOBIICHO, YTO COBPEMEHHBIC HMCCIICIOBAHHSI
TIOKa3aTesiell CIIOPTUBHON TEXHHWKH BBIMOJHSIOTCS C MOMOIIBI0 BHICOKOMITBIOTEPHBIX MPOrPaMM, KOTOPBIC AHATIH3HUPYIOT
IBIDKEHHS criopTeMeHa. OTIebHbIE KOMITBIOTEPHBIC TPOTPAMMBI [0 CBOMM BO3MOKHOCTSIM HCTIONB3YIOT B peaOHIIATAIH
CIIOPTCMEHOB.

KitroueBble ¢j10Ba: yaeOHO-TPESHUPOBOUHBIN MPOIIECC, (PYHKIMOHAIBHBIE BO3MOKHOCTH, KOMITBIOTEPHBIC TEXHOJIOTHH,
JIeTKas aTIIeTHKA.

The Definition of Scientific Issue and Analysis oResearchesThe level of results in a modern sport
is high, specifically in the field of athletics. speed and power types of track and field evemts/tthumes
and intensity of competitive and training load tisaperformed by athletes reaches its maximum ssibie
limit. The initial level of rationally organized dining process depends on the level of theoretoal
practical knowledge of specialists that implemdm process of realization and optimization of fiorl
body potential and improvement of physical and médl training of athletes.

Fundamental scientific investigations in speed poder types of track and field focus on solving
problems related with a permanent improvementaditional methods of athletes trainings in conjiorct
with using additional unconventional methods ancamse that are directed on expansion of functional
organism's reserves and betterment of physicatexiuhical preparation.

Technical preparation of athletes in many waysetenined by the ultimate goal that is reached by
corresponding movements. Technique of performingpi@ed and power types of track and field is rdlate
with creation of prerequisites for development aiximum index of power and effective using of body
reserves, external forces and inertia.

While studying techniques for mastering complex ermoents in recent years widely used visual
methods that allow an athlete operatively to rez@Normation about kinematical and dynamical mogatn
characteristics and on this basis to correct teglenof performing actions and optimize the wholecpss in
general. For instance, there are laboratories pedipiith special diagnostic complexes that allownaximally
close to competitional conditions to register dif@ biomechanical indexes in order to charactetfize
effectiveness of technique of an athlete.

The Goal and Tasks of the Article To analyze modern computer programs and systém®wmitoring
with a possibility of using in training processmrbfessional athletes.

Presentation of the Main Material and the Substanttion of the Results.These days video analysis of
training with a system of movement registration dadher computer processing, numeral and graphical
demonstration of important elements of technigaeaimeters of initial reaction, demonstration obref, time of
overcoming separate areas and a distance in geaegafjetting more popular in sport. Along with etailed
analysis of technique of performing the exercisrahare programs with a possibility to registerexes of
functional systems and indexes of work of the wigya (cardiovascular system, respiratory systeh, et

In sport, specifically in track and field eventsere are used programs focused on solving gerasiad br
programs with narrow specialization that take mtocount all the features of training and competitictivity.
Basic functionality is represented by products stmmpanies as Polar — «ProTrainer 5», Dartfish arbh
Connect 5,5». Specialized computational prografdsovcomplex Qualisys, software package Fusion tSpesd,
optical electronic system Opto-Gate (Jump), systénmree-dimensional evaluation IMOOQOV, the simulatd
stability and balance SpotKat 650TS, Quintic — «@aiBiomechanics», Simi — «Simi Matchix», the systof
monitoring Activio Sport, veloergometers Monark B941onark 828, Myotest.
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Dartfish is a software package for video analybisctical and technical actions of an athlete teraan that
allow to improve a feedback between a coach amdra,toptimize the process of training with a padiyilof
correction of an athlete’s technique.

Software Package Dartfish give an opportunity:

— to divide an integral exercise into parts wighfitrther detailed description, the whole statigtitata about
separate elements (for instance, in track and diatahts — relay race).

— to register and process of training results;

— to demonstrate information about training couram-line mode;

— to print out information that is received throubh training course;

— to juxtapose video pictures of a sportsman vathespictures of another one;

— to make a storyboard of sportsman’s movements;

—to compare 4 video recordings simultaneously;

— to highlight key moments of technique (picturepicture);

— to make a video analysis of tactical and techaici#ons of athletes;

— to have graphical tools for analysis of technigpeé tactics of an athlete, etc.

The advantage of the software Dartfish is the aldiy in use. This technology do not require &rg
financial expenses (a modern video camera andsamedrcomputer are needed), there is an opportinisrry
out all researches in the field (in the stadiunthimarena and in the field). For both a traine am athlete the
program gives a lot of information about technjmaparation immediately during the training procegh an
opportunity of further correction. During competits it provides a trainer with indexes about théopmance of
actions. For instance, in jumping the program shilnesquantity of steps during the running stad, lémgth of
step in different parts of the run-up, etc. In thirgy — different time measurements of rotational/ements and
the time of the final effort. In running sportsgitves an opportunity to analyze the length andfrdguency of
steps on the different sections and parts of cdtigret distances, in races with hurdles — to aralye intervals
of time between hurdles, the attack and finishihthe hurdle. It is important that this progranuged also for
forming and preparation of the national team iayehces.

Fusion Smartspeed is a wireless automatic systéheaésting of athletes. The system allows auticaiit
identify sportsmen and determine the time of perfog exercises.

The software Fusion Smartspeed gives an opportunity

— to determine the speed capabilities with timatfon for recuperation of athletes;

— to fix automatically the time of overcoming tlegments;

— to fix automatically the time of overcoming thistdnce with the division into segments in any seqa
(for example, shuttle run);

« to determine the reaction time for start (witfieatent stimuli);

« to determine the maximum speed;

« to fix the time of overcoming the segments whith given time;

« to fix and to display results in real time;

« to fix the current time, the time of overcomithg segments and the difference in overcoming.

The Fusion Smartspeed software provides an opjityrtignevaluate athletes' high-speed capabilitieis.
advisable to use this software in the training @gscand during the competition. However, for wagkivith
Fusion, Smartspeed requires additional varietpe€ial equipment.

System of three-dimensional assessment and correiftthe asymmetry of the muscle system IMOOV.

This device (simulator) is a mobile platform wittcentric movement, which provides simulation ofcas
kinds of sports, performing power exercises, deraknt of the coordination of movements, intensiaiarce
training and sensory-motor coordination.

It is actively used for injuries of joints, tendcensd ligaments. One of the main features of thigcdas that
the athlete can train a separate group of musdeselatively small energy costs.

This system is effective in the preparation of werts, jumpers and other difficult coordination spoit
provides an opportunity to improve individual greupf muscles. However, the system of three-dimaakio
assessment and correction of the asymmetry ofabel@pment of the muscular system may be usedsexely
in the training process in the laboratory condgion

The bicycle ergometers for legs Monark 894E, Mor@8E. These kinds of cycling simulators provide th
following opportunities:

* a variety of training programs;

« synchronization with a personal computer;
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* keeping a «diary» of classes;

« determining the functional state of the athld#CG determination, recovery time, heart rate, blood
pressure, etc.).

All this gives the possibility of an individual setion of training loads in terms of volume andemsity,
taking into account the peculiarities of the atitebody, the level of his training and health. ey, bicycle
ergometers are used solely in the training praodaboratory conditions.

Test system for the strength and speed-power dipabdf athletes The Opto-Gate (Jump) is desigoned
analyze the motion and functional assessment cfttitete's condition.

The Opto-Gate system (Jump) gives an opportunity to

« assess the general physical condition of thetathl

« identify disadvantages, posture problems andlaztéad asymmetry;

« develop and apply rehabilitation programs;

* prevent injuries;

« develop individual recovery programs for an a#le

« to make fast and affordable comparison of test danducted at different times;

« to connect the pulse meter to display the EC@duwvork.

The Opto-Gate (Jump) system is equipped with dpBeasors to detect appropriate time and space
parameters for walking, running, jumping, throwiridhe advantage of this system is in mobility (eate
installation - the installation on the perimeterpits for jumping, the sector for pushing and thrayyand the
treadmill). It is advisable to use this progranthko the training process and during the competiti

The Myotest system is a mobile complex that alloesches to determine and analyze the athletasjsitre
as well as to determine the optimal load of thaitrg process.

The system allows to determine the following intficst

* power;

* strength;

* speed,;

* jump height;

* contact time with the support;

« stiffness of the leg;

* the dynamics of changes in athlete's performateggending on the number of repetitions;

» comparison of test results with one or more tahkle

« athlete's race analysis: step length, numbetepEsper minute, time of contact with the groundjle of
positioning, kickback angle, running asymmetry, etc

The use of the Myotest system helps to provideritfi@ advice on determining the optimal load for a
specific athlete, as well as the ability to compheeresults of tests of one or more athletesamuh analysis.

The system for functional analysis of human mushatetal system Diers Famus is the system foralptic
optical 3D analysis of the spine and posture.

This system is aimed at measuring such indicafaathtetes as instability of the body, pelvic dis@ment,
pelvic angle, pelvic rotation, angle of kyphosisgla of lordosis, angle of scoliosis, vertebrahtioh and lateral
deflection.

The Diers Famus system is used in laboratory dondit recommended for trainers at various stages of
selection and selection, and in determining theomaspecialization of athletes.

The wireless monitoring system Activio Sport isieekess heart rate monitoring system in real-tinoelen

The advantages of the system are the range ohde®0 m, the update of information per secoralfeby
life (1000 hours), automatic information storagenwenient software, drawing up current reportamitkes
possible to determine the functional data of théylaf the athlete directly, both in the competitipand during
the training process.

Conclusions. It is established that in order to increase thigieficy of the training process of athletes,
trainers increasingly use specialized computewsoft and monitoring systems such as Polar — “Picdir®”,
Dartfish - «Dartfish Connect 5.5», video complaxalidys, software package Fusion Smartspeed, Gain{Gptical)
optoelectronic system (Jump), IMOOV three-dimeraicgvaluation system, SportKat 650TS simulator,ntigui
Biomechanics Simi, Simi Matchix, Activio Sport mianing system, Monocular bike scanner Monark 8ddénark
828E, Myotest system, Myotest system. They prokédétime data on the functional status and levgbhysical
development of athletes, as well as provide préweiof injuries and health preservation.
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Prospects for Further Researchlin future studies it is planned to check the pmigses of using computer

technology data in a competitive process.
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