BBeneHne AKTyalbHOCTb AAaHHOI0O uccsenoBaHns obycnosneHa noTpebHOCTbLIO B
pa3paboTke cuctem ynpaBneHnsa n cbopa gaHHbIX, CNOCOOCTBYIOLLNX PELLEHWNIO
npobnembl BblAa4n 3KCNpecc - MHpopMaunm 0 Ka4eCcTBe BbIMOJIHEHNS ABUraTE/IbHOIO
nencTeus, GopMrUpoOBaHNM YNPaBIAIOLWNX BO3OENCTBUN Ha cNnopTCcMeHa. Hapagy ¢
3TUM CYyLLEeCTBYIOT NpobnemMbl aganTUBHOMO yNpaBieHNA TPEHUPOBOYHON Harpy3KOWn
Ha OCHOBE MHAMBUAYaAJIbHbIX 0COOEHHOCTEN CNopTCMEeHa. HegoCTaTo4YHO pa3BuTa
MHAOYCTPUA NPON3BOACTBA TPEHAXKEPHbIX CPeACTB, peam3yoLmx BO3IMOXKHOCTH
COBpeMEHHbIX MHPOPMALMOHHbLIX TexHosorum [1-3]. TpeHNPOoBOYHLIN NMpoLuecc
CMOPTCMEHOB BbICOKOW KBa/IMpnKaLMm OTINHAETCA YBeIMYEHNEM BJIUAHUA NX
WHOWBUAYAIbHbIX NOKa3aTesien Ha pacyeT napaMeTpoB TPEHNPOBOYHON Harpys3Ku.
KOHCTpYKUMNSA Be3bIHEPLMOHHOIMO TPEHAXKepa aAanTUBHOMO ynpaBaeHnsa ons
apMcrnopTa npefcrtaBneHa Ha puc. 1. Puc. 1 be3sblHEPLUMOHHbIN TpeHaxxep
ajanTMBHOro ynpasneHusa ona apmcropTta: 1 Ctonka; 2 Cton ang apMmcnopTa; 3, 4
Mon3yHsbl; 5, 11 KpenneHus; 6 MNpy>xxuHa; 7 JaTuynkn nepemMewteHus; 8, 9 lepxartenu;
10 PykosaTka; 12, 13 bnokn; 14 ACY; 15 OTtBepcTusa; 16 Tpoc; 17 dnekTponsuraTtesb;
18 Ocb; 19 ®dukcaTop; 20 dnekTpmnyeckmm gomkpaT; 21, 22 CneunasnbHblie NON3YHbI;
23 OaT4uk cunbl B cocTas paspaboTtaHHon ACY BXOoOUT MalUMHa afanTUBHOMO
ynpaB/aeHusa ona apmcropTa, npeacrtasnstowas cobon TpeHaxep (puc. 1),

MO ENINPYIOLLNN CMOPTUBHOE ABMXKEHMEe. HavdanbHOEe HaTsa)KeHMe NMpyXXuH
perynmnpyetca ACY anekTpoMexaHnyeckum crocobom. datumkm 23 n 7, ACY 14, 610K
N3MeHeHns Harpysku (anekTpogomkpaT 20) obpa3ytoT KOHTYp afanTUBHOW obpaTHON
cBA3N. HacTosAwana cncrtema B kKadectse ACY ncnonbsyet IBM, 4TO Nno3BoONSET He
TOJIbKO OCYLLECTBJ/IATb aBTOMAaTUYeCKOe perynpoBaHne BeJIM4YNHblI Harpy3kun, HO U
3a[aBaTb €e MHANBUAOYAJSIbHO KaXXA0MY CNOPTCMEHY, noMewaTb B 6a3y AaHHbIX
pe3y/ibTaTbl KaXK40ro BbIMOJIHEHHOIO Yrpa>KHeHUA. MNpeanoXXeHHbIn NporpaMmMHo-
annapaTHbIN KOMMJIEKC UMeeT CTPYKTYpPY, NpeacTaB/ieHHYI0 Ha puc. 2. HdopMauns
0 KMHEeMaTU4YeCKMX, AUHAMNYECKNX N OPYrUX napaMeTpax ABUXKeHUsA npeobpasyeTcs
COOTBETCTBYIOLMMN AaTYMKAMN B SJIEKTPUYECKMEe CUrHasbl. 3aTeM OHUN YCUINBAKOTCS
D/10KOM ycunnTenen 0o BeN4YUHbI, KOTOpas OCyLeCcTBASET aHanoro-undpposoe
npeobpa3oBaHMe NOCTYNMBLUNX Ha HEE CUTHANOB. [locne 3Toro nHpopmMaumns o
XapakKTepucTukax OBMXKEeHNS NpeacTaBsseTca B ULMPpoBOM BUAOE, U BCA ee
hanbHenwasn obpaboTka ocylecTBaseTca nporpaMmHo [4-6]. Puc. 2 ACY
TPEHMPOBOYHbLIM MNpoLeccoM apMpecTiepos MNoanporpamma cbopa v nepBnYHOMN
06paboTKN AaHHbLIX CHNTLIBAET C NAaThl cObopa faHHbIX MHHOPMALMIO O ABUXXEHWUMN,
npeacTtaBngeT ee B yoobHOM AN fasibHENWNX BbIYUCNEHNI BUAE N 3aHOCUT B MaCcCuUB
AaHHbIX. OCHOBHas nNporpamMma 3abnpaeT namepeHHblie AaHHbIe N3 MacCuMBa,
BblYNC/IA€T OCHOBHbIE XapaKTEePUCTUKUN OBUXKEHNS, CPaBHMBAET UX CO 3HaYeHUAMMN,
KOTOpble 3a4as1 TpeHep, N pellaeT Bonpoc 06 N3MEHEHNN TPEHUPOBOYHOW HArpy3KU.
Hanee nognporpamMmMma (opMUpOBaHNSA YNPaBAAOLWMNX CATHANOB AN HAarpy304HOro
YyCTPOWCTBa NO pe3ynbTaTaM paboTbl OCHOBHOW MPOrpamMMbl BbICTaBASAET Ha MOPT
rnapasifiesibHOro BBO4a-BbiBOAA CUTHAM O HAaNpaBJIEeHNUN U3MEHEeHWUSA BEeJINYNHbI



Harpysku. lNMpun 3ToM, Nepruoagnyeckn nonydas ynpasseHune yepes NHTepBal BpEMEHMN,
onpeneneHHbIn TanMepoM, OHa KaKabl pa3 NnpoBepseT COOTBETCTBME BEJINYNHDI
Harpy3kuv 3afaHHOW U B CJ/lyvae ee AOCTUXKEHUSA CHUMaeT ynpaBasoWwmin cCurHan.
Cnenytowinin 6510K oCyLecTBAAET rajibBaHUYeCKyO pa3BA3KYy CUrHaI0B ynpaBieHus ¢
nopTa BBOAa-BbiBOAa IBM n KoHe4YHOM CxeMbl aneKTponpuesoaa. B Havane
TPEHUPOBKU CMOPTCMEHY faeTCa Harpys3ka, 3aBmcsaulas oT ero MHAMBUAYyasibHbIX
XapaKTepucTuk. YnpassieHne TPeHUPOBOYHOW Harpy3kom B gaHHon ACY
OCYyLLEeCTB/ISAETCA Ha OCHOBE BblYNC/IEHUSA CKOPOCTU BbIMOJIHEHUSA ABMXXeHUA. B Havane
TPEHUPOBKU CMOPTCMEHY BbICTaB/IIETCA HAarpyska, COOTBETCTBYIOLAA KaKoMy-TO
MPOLEHTHOMY 3HAYEHUI0 ero MakCUMasibHbIX BO3MOXHOCTEN, XpaHALWmMXca B base
OaHHbIX. [lanee oH BbIMOJHAET ynpa)KHEeHUS MO 3a4aHHOMY TPEHEPOM MJiaHy
TPEHUPOBKU. ECNM CNOPTCMEH NOKa3blBaeT «XOpoLllme pe3ysibTaTbl», 3TO NPOSABASETCH
B NpeBbILLEHNN MAaKCUMaIbHOW CKOPOCTU BbINOJIHEHUA YNPaXkKHEHNSA, 3a4aBaeMon
TpeHepoM. B aTom cniyvae ACY yBennymesaeT HarpysKy nponopumoHanbHO
NMpeBbILLEHNIO CKOPOCTU. HapacTatoLiee B npouecce TPEHNPOBKU YTOMIEHUE MbILUL,
CMoOpTCMeEHa SABNAETCA NPUYNHON CHUXKEHUSA CKOPOCTU. NoaTomy ACY nocTeneHHo, oT
yNpa>KHEHNS K YMPa>KHEHWNIO, CHUXKAET Harpy3ky A4 nogaep)xaHnsa 3a4aHHON
CKOPOCTU BbINOJIHEHUSA OBMXXEHUS. BbinonHeHWe nogxoaa rnpekpaiwiaeTcsa nocne
3aBepLUeHnNs 3a4aHHOro TPEHEPOM KOJIMYeCTBa NOBTOPEHU ynpaXkHeHna nmbo B
c/ly4ae nafeHus CKOPOCTU BbINOJIHEHUSA OBUXEHUSA 00 HEKOTOPOro
(NporpamMmmmpyemMoro) MMHUMasibHoOro 3Ha4yeHns. CnopTcMeHy nogaeTcsa CUrHasa o
npekpaLwleHnmn BbINOJIHEHUSA YNPa>KHEHUW U HeobxoaMMoCTu oTabiXxa. B cocTas
MexaHNU4YeCKOoW 4YacTn CUCTEMbI YNpaB/ieHUA BXOOAT: TPEHaXKep C Harpy3o4yHbIM
YCTPOWUCTBOM, JIEKTPOMEXAHNYECKUN NPUBOS U OATHYUKN N3MEPEHNS (PU3NYECKUX
Be/INYUMH. PazpaboTaHHas HaMM TEXHOI0MNA TPEHUPOBKM apMpecTIepoB BbICOKOIr0
Kfacca Ha 6e3blHEPLUNOHHOM TpeHa)kepe afanTUBHOIO yrnpaBieHus Asas apMcnopTa
COCTOMUT B cnepytoweM: TpeHep ¢ nomolbio ACY ycTaHaBMBaeT Ha 6e3bIHEPLMOHHOM
TpeHa)kepe afanTUBHOIO yrnpasJsieHns conpoTmeieHne, pasHoe 95% (nnm
HeobxoamMMoe Apyroe) oT MaKCUMaibHOro (3a BbIOpaHHbIN MPOMEXYTOK BpEMEHU 1IN
Ha OaHHbIN MOMeHT). C TakKMM COMPOTUBJIEHNEM apMpecT/iep BbICOKOr0 Kjlacca MOXeT
BbINOJIHUTL paboyee ABMXXEHME OKOJI0 Tpex pa3. OgHaKo hmn3nonornyeckas Harpyska
Ha ero opraHusm byaeTt paBHa 95% TONbLKO NpW NEPBOM BbIMOJIHEHUN. [Py MOBTOPHOM
BbINOJIHEHNN OBUXXKEHUA OHa COCTaBuUT yxe 97-98%, npmnyemMm CKOPOCTb BbIMNOJIHEHUSA
yNpa>KHEHNS HECKOJIbKO YMeHbLNTCA. [Mpn TpeTbeM NOBTOPEHNN U3M00rndeckas
Harpy3ka 6yget paBHa 100%, NpnyemM CKOPOCTb BbINOJIHEHUSA YNPa>KHEHUS eLle
YMEHbLUNTCA. TaKon BNA HAarpy3Kn He BCerga onpaBAaH: OpraHnu3M o4eHb BbICTPO K
HeMy npusBblkaeT. [pn ncnosb3oBaHNM 6e3bIHEPLIMOHHOIO TPeHaXkepa aganTUBHOMO
yrnpasJsieHUs KapTMHa BbINOJIHEHMSA NoAaXxona MeHseTcs nogbopom ACY onTuManbHOM
(NNaBHO U3MeHSALWENCA N0 XOA4Y BbIMOJIHEHNA OBUXKEHUSA) BESIMYNHBI CONPOTUBNEHNS
MbILUL, CNOPTCMEHa Ha OCHOBE 3aperncTpMpoBaHHOM CKOPOCTU ABMXKEHUA. Taknum
obpa3oM, Nosy4yaeTcs, HTO apMpecT/iep BbINOJHAET nocaenyoume NoBTOPEHUS C



PM3N0NIOrN4eCcKon HarpyskKom, Takxxe pasHon 95%, 3a cHeT n3MeHeHuns (Kak npaBuno,
YMEeHbLUEeHUA) Harpyskum no xo4y BbiNosHeHNS nogxona. NMosTopeHun B noaxone
MOXeT bbITb Nitoboe Konn4ecTBo (TpwW, NATb, ceMb 1 Ap.). OHO onpepenseTcs
TpeHepoM n 3aHocuTca B ACY. locne BbINOJIHEHUA 3a4aHHOI0 KoJinyecTBa
nosTopeHun ACY nogaeT 3BYKOBOW CUMHAN O NpeKpaleHnn BbIMOJIHEHUSA OBUXKEHUN,
4TO ocBobOXKAAEeT CNOPTCMEHa OT HEOBXOAMMOCTUN NX CYUTATb. NHTEHCUBHBIN, C
rnepexonoM B dIKCTEHCUBHbIW, PEXUM Harpy>XeHus (Takoe Ha3BaHMe O4aHO HaMu
MeTony no pekomeHpauwuu J1.IN. MaTBeeBa), peasiIn30BaHHbIN HAMUN Ha
6e3bIHEPLUMOHHOM TpeHa)kepe afanTUBHOMO yrpaBaeHNs 4S9 apMCcnopTa, Mo HaleMy
MHEHWIO, ABJIAEeTCH eCTeCTBEHHbIM A1 ONMOPHO-ABUraTesIbHOro anrnapaTa 4YesioBeka.
Tak, Npn TPEHNPOBKE apMpPECT/IEPOB B €CTECTBEHHbIX YCNOBUAX, KOrAa NepBbIn
CMoOpTCMEH BbiNoJHAET (oTpabaThiBaeT) aTakyollee AeNCTBUE, a BTOPON CO3faeT emMy
conpoTuBneHne (M ogHOBpPEMEHHO oTpabaTbiBaeT AENCTBMSA N pa3BUBaeT
OBUraTesibHble Ka4eCcTBa B MPOUTPbILLHOM MOJIOXXEHUWN), NMPOUCXOAUNT YTOMNEHNE
MbILLUL, KaK y MepBOro, Tak Ny BTOporo bopua. 3a c4eT 3TOro yMeHbLUIaeTCs cuia TArum
y NepBOro apmpecTsiepa 1 cuia NpoTUBOLENCTBUSA - Y BTOPOro, 4TO No3sosseT
bopuam nNpoaosKaTb BbINOJIHEHNE OBUMXKEHUN. TaK TPEHUPOBAIUCh apMpecTiepsl
paHblUe, TaK OHN TPEeHUpPYTCSa U cenyac. OO4HAKO y 3TOro «eCTeCTBEHHOro» MeToja
€CTb CYLLECTBEHHbIN HELOCTATOK - HeobxoanMoe (KenaHHOEe) CONMpPOTUBIIEHNE
HEBO3MOXXHO yAEPXMBaATb 3a CHET CYOBbEKTUBHOCTM OLLYLLLEHNSA BESINYNHbBI €r0 CUJIbI U
pPa3/IM4HON CKOPOCTU YyTOMJIEHUS MblWL, Y 060X apMpecTnepoB. [103ToMy BesinymnHa
COMNPOTUBNEHNA N3MeHsAeTCca B bonblLIOM gnana3oHe. Kpome Toro, Npu npMMeHeHuu
3TOro MeToda NPakTUYeCKM HEBO3MOXXHO CO34aBaTb NepeMeHHbIe CONPOTUBIEHNS.
Bce BblLenepe4yncaeHHble HeA4OoCTaTKN OTCYTCTBYIOT MPU 3aHATMAX Ha NpeasiaraeMmom
HaMW TpeHa)kepe N4 apMcnopTa. 9TO AOCTUraeTcs 3a cH4eT ncnosab3osaHna ACY
TPEHMPOBOYHBLIM NPOLLECCOM Ha OCHOBE 06paTHOM CBA3M MO CKOPOCTU BbINOJIHEHUS
OBvXKeHuns. lNepen HavYyanoM U Nocsie 3aBepLleHna CpaBHUTENIbHOro rnegarornyeckoro
aKcnepuMmeHTa 6b1J10 NpoBeLEeHO TECTUPOBaHNE apMpPeCTIEPOB MO KPUTEPULO
cneymanbHOW PM3NYECKON NOArOTOBJEHHOCTU. 3TU AaHHbIE, @ TaKXXe A0CTOBEPHOCTb
nx pasnn4na npueeneHbl B Tabn. 1. Tabnnua 1 Nokasatenu cneumnanbHON
hM3n4ecKon NoaroToBJIEHHOCTN apMpecT/iepoB A0 U nocsie nposeneHus
CPpaBHUTENbHOIro Negarorn4yeckoro akcnepmmMmeHTa Ne Bup ynpakHeHns KoHTpoibHas
rpynna 2kcnepuMeHT. rpynna JocTtoBepHoCTb pa3nuydun npu p0,05 o s3kcn. MNMocne
skcn. o 3kcn. NMNocne s3kecn. 12 34 1-2 1-3 2-4 3-4 1 CtaTuKa, Havyano asmxe-Hua (H)
643,92+ 18,102 648,64+ 19,232 648,64+ 19,232 683,78+ 19,556 > > 2 CtaTuKa,
cepeanHa asmxeHusa (H) 675,42+ 19,231 681,07+ 19,387 681,07 19,387 714,50+
19,913 > > 3 CraTuka, KkoHeL aBmxeHus (H) 816,07+ 9,783 822,21+ 10,090 822,21+
10,090 848,92+ 9,567 > > 4 BpeMs BbINOJIHEHUA OBUMXE-HUSA C conp-eM 95 % (c)
0,44+ 0,010 0,43+ 0,007 0,43+ 0,007 0,40 0,005 > > 5 Kon-BO BbINOJIHEHUA YN-
pa>xHeHun ¢ conpoTmene-Hmem 95 % (pa3) 2,85+ 0,183 2,92+ 0,170 2,92+ 0,170
3,71+ 0,130 > > 6 lNoagTarmBaHme Ha ogHon pyke (pa3) 2,71+ 0,169 2,78+ 0,160



2,78+ 0,160 2,92+ 0,131 > > > > B npouecce conocTtaBUTe/IbHOro aHasamn3a
pe3y/sibTaTOB, MOJIYYEHHbIX B CPaBHUTEIbHOM Mejarorn4eckom sKcrnepumMeHTe,
yCTaHoBJIeHa 3(P(PEeKTUBHOCTb METOAMNYECKOr0O NpUemMa, OCHOBAHHOIO Ha BbIMOJIHEHUN
COpeBHOBATE/IbHOIO YNpa>KHeHUSA B TPEHNPOBOYHOM Mnpouecce Ha be3bIHEPLNOHHOM
TpeHa)kepe afanTUBHOIO yrpasaeHns A58 apMcnopTa 3a cyeT nogbopa
aBTOMaTU3MPOBAHHOW CUCTEMOWN yrpaBieHNa TpeHaXkepa onTUMaibHON
(n3meHsowencsa 6e3ancKkpeTHO No Xo4y BbIMONIHEHUS ABMXXEHNSA) BETNYNHDI
COMNPOTUBNEHNSA AN MbllWL, CNOPTCMEHa Ha OCHOBe 0bpaTHON CBA3M MO CKOPOCTU
OBvKeHnsa. OpyrumMm hakTopoM pe3ysibTUpyoLwero BO34eNCTBMA Ha NOBbILLEHNE
YPOBHS cneunanbHOn (n3nyeckonm NnogroToBJAEHHOCTM apMpecTepoB B
3KCMNEePUMEHTAJIbHOW rpynne aBageTCs MeToANKa TPEHNPOBKU B YCIOBUAX
afjanTuMBHOro (MHAMBUAYasbHOro) dopmMmpoBaHusa Harpyskn. Cosgasas onTUMasibHble
yCNoBus (MCKAOYatoLWwme rnepeHanpsXeHns opraHmnima) ons TPeEHNMPOBKHA
apMpecT/IepoB BbICLLUEro YpOBHA MacTepCTBa, Mbl TEM CaMblM CO3aeM
bnaronpusaTHbIE YC/I0BUSA 019 NOBbILWEHNS YPOBHA afanTalMOHHbIX BO3MOXHOCTEN UX
opraHmsMa, a 3To - 04HO U3 PyHAAMeHTasibHbIX TpeboBaHUN ONs AafibHenwero
CTabubHOro NOBbLILLIEHNS CMOPTUBHbLIX pe3yibTaTOB. BbICOKYIO pe3ynbTaTUBHOCTL B
Pa3BUTUN CKOPOCTHO-CUJIOBbIX CMOCOBHOCTEN B 3KCMEPUMEHTAIbHON rpynne Mol
CBsA3blBaEM TakK>XXe C 3PPeKTUBHOCTbIO MPUMEHEHUSA NHTEHCUBHOIO peXxnma
Harpy>eHunsa c NepexonomM B SKCTEHCUBHbIN PEXUM Harpy>XeHus Ha 6e3bIHePUNOHHOM
TpeHa)kepe afanTUBHOMO yrpaBieHns AN apMcnopTa 3a cHeT ncrnosib3osaHms ACY.
AHanns3 npoBefeHHbIX NCCNef0BaHNIA NO3BONSAET caenaThb creayloulee 3akyeHune.
NMpnMeHeHne pa3paboTaHHOW HAaMN HOBOW TEXHOJIOMMN TPEHUPOBKN apMpecT/iepos
BbICLLEro ypoOBHS MacTepcTBa Ha OCHOBE MCMOJIb30BaHUA TPeHa>Képa afAanTUBHOIO
ynpaBaeHnsa ons apMmcrnopTa 3a cyeT noabopa ACY onTuMasnbHON BEANYUHBI CUNbI
COMNPOTUBNEHNSA A1 MbILWL, CNOPTCMEHa Ha oCcHoBe obpaTHOM cBA3K (MHGOPMaLnK o0
CKOPOCTU ABMXXEHUSA), AenaeT y4ebHo-TpeHNpPoBO4HbIN npouecc 6onee apPeKTUBHBLIM
[7]. NepcnekTuUBHLIM NpeaAcTaBNsgeTCA AajibHenlwee coBepuieHcTBoBaHMe ACY
De3bIHEPLUMOHHOIO TPEHaXkepa afanTUBHOMO ynpaBieHnsa oas apMcropTa Ha OCHOBe
yyeTa HECKOJIbKMX BoMexaHn4yecknm rnokasaTenen, a Tak)Ke N3MEHEHNS MOLWHOCTN
HarpysKn C y4eToM OTBETHON peaKkLnn BereTaTUBHbIX CUCTEM OpraHmn3Ma.



