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BBenenue. B COBpEeMEHHBIX YCIOBHSAX CIIOPTAa BBICHIMX JOCTHKEHUH,
0COOyI0 3HAYUMOCTh MPUOOpPETAaeT BBIABICHWE HauWOoJiee OJapEHHBIX,
MEPCTIICKTUBHBIX CTIOPTCMEHOB, T.K. PEKOPJHBIC JAOCTHIKEHUS XapaKTEPHBI IS
CIIOPTCMEHOB  OOJlafjaloIuX  HauOojee ONTHUMaIbHBIMU  TOKa3aTeIsIMU,
XapaKTepHBIMU I JaHHOTO Buaa cropta. C OIHON CTOPOHBI, CHIOPTCMEHBI
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OTIMYAIONIMECs 1O  CBOUM  MOPQOJOrHMYECKUM,  (PYHKUIMOHAIBHBIM,
MICUXOJIOTUYECKUM OCOOCHHOCTSIM, 10 PAa3HOMY aJanTUPYIOTCS K pa3IMnYHBIM
YCIIOBUSIM JIESITEBHOCTH, C APYIOil CTOPOHBI, 1IEJIEHANIPaBIEHHAs AEATEIbHOCTD
OKa3bIBa€T BIIMAHME Ha OTOOp Hamboliee OJapeHHBIX CIOPTCMEHOB U Ha
dhopmupoBanue y HuX cnenuduyeckoro MmoppodyHKIMOHATBHOTO cTaTyca [3].
Cpenn mokaszaTenedl ONpeesIoINX YCHENIHOCTh BBICTYIUIEHUS B
IUJABaHUM OJHO M3 OCHOBHBIX MECT 3aHHUMAIOT IOKA3aTeN TEJIOCIOKEHHUS,
KOTOpbI€ YYHUTBHIBAIOTCS NPU CHOPTUBHOM OTOOpE Ha pa3IMYHBIX ATamax
MHOTOJIETHEH MOJArOTOBKH; BBIOOpE criocoda v IUCTAHLIUU TIaBaHUs

Opranmszanuss W MeTOAbI HMCCJea0BaHMsl. bbuto mnposeneHo 8
oocnepoBanuii B 2011-2013 r.r. mo moJIHOM aHTPOIOJOIHYECKOU MporpamMme.
Bcero 0bu10 06cnenoBano 333 crioprcMeHoB (167 toHomu u 166 neByiiex)

KommuiekcHoe oOcneoBaHHe  BKIIIOYAIO AHTPOIIOMETPUUYECKHUE
u3Mmepenus [1], Ouonoruyeckuid Bo3pact [6], oieHka MOPPOPYHKIIMOHATHLHOTO
COCTOSIHUS TUIOBLIOB MPOBOJMIIOCH C MCIOJNB30BAHUEM CIEIMATBHBIX LKA IS
orieHK1 MOp(PoPyHKITMOHAIBHON PUTOAHOCTU IOHOIIEH U aeBymek 11-18 get k
3aHATHUSM IJIaBaHUEM 10 METOJUKE [2].

AHanu3upoOBANIUCh CIEAYIOIIHUE IMOKA3aTENN: TOTAJIBHBIE pa3Mepbl Tela,
MPOJOJIbHBIE, TONEpeYHble W OO0XBaTHbIE IOKa3aTesld, MPOMOPLHUH Tena,
MOKa3aTeld KOMIIOHEHTOB COCTaBa MacChl Tejla, OMOJIOTMYECKH BO3pacT,
ypOBHU MOP(OJIOrHYECKOr0 COCTOSHMS W TOKa3aTelld COPEeBHOBATEIBHOM
nesTenbHOCTH (Bcero 60 xapakTepuCTHK).

Jlnarnoctuka creuuaibHOW (U3MYECKOM TMOATOTOBICHHOCTH IOHBIX
IUIOBIOB  OCYIIECTBSUIACH HA  OCHOBAaHMM OLEHKH CKOPOCTHO-CHJIOBOM
MOJrOTOBJIEHHOCTH M JIOKAJIbHOW CHJIOBOM BBIHOCIMBOCTH HAa KOMITBIOTEPHOM

JTMAarHOCTUYECKOM CTEH]IC «APT-2» (m.p.m.3. Ha Hn300peTeHHE
Ne5055617/12/035738).
ABpOpPE3UCTUBHBII  MOJEPHU3UPOBAHHBIA  TPEHAKED «APT-2»,

pa3pabOTaHHbI B CEKTOpPE KOMIUIEKCHBIX, CIOPTUBHBIX M O3/I0POBHUTEIbHBIX
TexHojorui [3,5] ¢ Ouosiornueckoil OOpaTHOW CBS3bIO, MOJEIUPYIOIIMIA
YCIIOBUSL BOJHOM CpeJbl 110 NapaMETPaM «yCHIIHE — CKOPOCTBY.

OCoOeHHOCTBIO AMArHOCTUYECKOro KomIuiekca «APT-2» sBnsercs Hannuue
Harpy304Horo OJO0Ka, IO3BOJISIIOIIETO C BBICOKOM CTENEHBIO BOCIPOM3BOAUTH
COOTHOILIEHWE IIapaMETPOB «YCHIIME-CKOPOCTH», COOTBETCTBYIOLIUX YCIOBUSAM
PEATBHOTO IUIABaHMS, a TAKXKE U3MEHATh 3TO COOTHOILLIEHUE B 3aBUCUMOCTH OT LIEJIH
TPEHUPOBKU. B CKOpPOCTHBIX pEXMMAax ABW)KECHHS BBIIOJIHAIOTCA C MEHBIINM
COIIPOTUBJICHUEM, TMOAOOHO TIJIABAaHUIO HA TMPOTKKE, B CHIIOBBIX — MOAOOHO
UCIIOJIB30BaHUIO JOMOJIHUTEIBHOIO COIIPOTUBIICHUSL.

OCHOBY a’pOpEe3UCTUBHOIO TPEHAXKEPA COCTABIIAET MEXaHUUECKUN OJIOK,
MOJEIUPYIOIIHNI yCIIOBUS BBIIIOJIHEHHUSI COPEBHOBATEIBHOIO YNPAKHEHUS, B
KOTOPOM 3a C4YET CHEUMaJbHO MOAOOPAaHHOIO COOTHOILIEHUS MacChl U
BO3YIIHOTO CONPOTHUBJIEHUS IMOTJIOTUTENS SHEPIUHU, BO3BPATHOIO MEXAHU3MA,
Y NIEpEJaTOYHOr0 YHCIIa HA JINHUY B3aUMOJEHUCTBHS CIIOPTCMEHA C TPEHAKEPOM,
CMOJENUPOBAHBI XapaKTEPUCTHKH, COOTBETCTBYIOLIME PEATBHOMY IIABAHUIO.
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JInarHOCTUYEeCKUA CTEHJ, HMEEeT 7 OCHOBHBIX PEXKUMOB paboThl, C
JOTIOJTHUTENIbHOW ~ ONIMEeN  pacluupeHus JAuana3oHa Harpy3kud. Jlexxa Ha
IUIaBaTeNIbHOM  MOJCTaBKE, CHOPTCMEH  BBINOJHSAET TPEOKOBBIE  ABMXKEHHS
OJTHOBPEMEHHO WJIM MONEPEMEHHO, BO3MOXKHO COYETAHUE BBIIIOJHEHUE ABHXKEHHNA
pykamMmu W Horamu. Hamuume KOMIBIOTEPHOTO MPOrpaMMHOIO OOecreueHus
MO3BOJISIET CIIOPTCMEHY OCYILECTBISATH KOHTPOJIb HA MOHUTOPE 3a MapaMeTpamu
MOIIHOCTH, YCHJIUH, TeMIIa, TPOBOAUTH NEPCOHATBHYIO MUHTEPBAJIBHYIO TPEHUPOBKY
M0 PAa3BUTUIO CKOPOCTHO-CHJIOBBIX KAauyeCTB, CHJIOBOM BBIHOCIMBOCTH, a TaKXe
MPOU3BOJUTh KOPPEKIHUIO JAMHAMHYECKOW CTPYKTYyphl TIpelka, MOCPEACTBOM
BU3YaJIbHOM OHosiorndeckoi oOpatHoii cBsa3u. [locie BHIMOTHEHUST TPEHUPOBOYHOM
MPOrpaMMbl UIMEETCSI BO3MOKHOCTh IIOCMOTPETh U MPOAHATU3UPOBATh MOTYYESHHBIE
JIaHHBIE, KOTOPbIE COXPAHSIOTCS B MAMSATH KOMIIBIOTEPA.

Pe3yabTaTthl uccJieI0BaHMS. C BO3pPacToOM MPOUCXOIUT
nepepacnpesie;ieHie MPOLIEHTHOIO OTHOIICHHs IUIOBLOB 000OEro moja Io
KBaIM(UKALIUKA, T.€. B CTaplIUX BO3PACTHBIX TpyNnax YBEJIUYUBAETCS
KOJIMYECTBO CIIOPTCMEHOB ¢ 00Jiee BHICOKUMHU CIIOPTUBHBIMU Pa3psiIaMU.

ConoctaBiieHre noka3areseil cTaxa 3aHATHI Y IOHOIIEH MOKa3bIBAET, UTO
HauOOJIBIINKN CTaX OTMEUYEH B Tpyrnie 16 netHux —7,85+2,02 neT, HAUMEHbIINH
B rpynne 12-metHux cnoprcMeHoB 4,85+1,76 net. ¥V neBymiek oTMedeHa Ta ke
TEHJEHIUS HauOOJbIIME 3HAYEHUA CTaxka y 16 -JIETHUX CHOPTCMEHOK
7,38+1,34, HaumeHbliMii cTax Yy 12-netHux cnoprecmeHok 5,02+10,93.
Paznuuusi 10CTOBEPHO 3HAYMMBI MEX]Y IOHOUIAMHU M JAEBYIIKAMHU TOJBKO B
Bo3pacte 15 —et (p<0,05).

Haumenbime 3HaueHHs] OMOJIOTUYECKOTO Bo3pacTa (Oaibl) OTMEUYEHBI )
coptcMeHoB  oboero mosia 12 ser (3,25+1,33-0,11+£0,34) naubomnbiue
3HAYEHUSI MMEIOT IUIOBIBI oboero moma 16 (6,11£0,67-5,59+0,79).Pa3znuuus
JIOCTOBEPHBI TOIBKO MEX 1y crioptcMenamu 13 u 14 net (p<0,001).

Ananuzupyss ~ Mop)O(YHKIIMOHAILHOE  COCTOSHME  CIOPTCMEHOK,
HEO0OXOIUMO OTMETHUTH, YTO Y JAEBYIIEK OTMEUEHO 5,48% - HU3KOTO COCTOSIHUSA;
47,26% -cpeanero cocrosiuusi; 36,41 —Beime cpennero u 10,90 % - BeICOKOTO
COCTOSIHUA. Y IOHONIEH MpeBagupyeT OOJIbIINN MPOIEHT BBIIIE CPEAHErO U
BBICOKOTO  MOp(hO(dYHKIHOHAIBHOTO cocTosHus - 65,49% -  6,46%
CIIOPTCMEHOB; cpeaHee MophodyHKIIMOHATEHOE cOCTOsIHUE OoTMeueHo y 27,0%
u 1,05% Huxe cpenuee.

VYV 12-16 netHux mioBLOB 000ero mnoma ¢ MOPPOPYHKIIMOHATLHBIM
COCTOSIHMEM: HU3KO€ mpenacTtaBiieHo — 0%, Huke cpeguero - 3,69%; cpennee —
44,63%; Bbime cpegnero — 44,30%, Bbicokoe — 7,38%. Takum oOpazowm,
HanOOJBIINI MPOLEHT IUIOBLIOB 000ero noia 12-16 net mpencraBieH CpeIHUM
U BbllIe cpeaHero MophodyHKUIMOHANBHBIM cocTossHueM - 88,98%, Hu3koe
MOP(OJIOrUYECKOE COCTOSIHUE HaM HE BCTPETUIIOCh.

Ananu3 obcieryeMoro KOHTUHIEHTa 10 TUIaM Pa3BUTHS TOKa3aj, 4To B
JAHHBIX BO3PACTHBIX TIpyNmax npeBanupyoT 52,94 % 3aHuMaromuxca c
peTapaupoBaHHbIM TUNOM pa3Butus, 33,20% cnoprcMeHoB o0oero modna,
OTMEUEHO C HOPMAJIbHBIM (CPEIHUM) THUIIOM pa3BUTHS, a CIOPTCMEHBI
aKIIeJIEpUPOBAHHOTO TUIIA Pa3BUTHUs cOCTaBISIOT 13,88% .
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AHanu3 1moyoBoro 1uMop@u3Ma TUIOB Pa3BUTHS NTOKA3all, YTO AEBYILKH C
peTapAMPOBAHHHBIM THUIIOM Pa3BUTHUS NpeACTaBiIeHbl 62,93%, ¢ HOpMaJIbHBIM
29,32% wu c akuenepupoBaHHBIM 7,76%. VY [OHOWIEW MNPOLEHT IUJIOBLIOB
pETapAUPOBAHHOTO TUIIA Pa3BUTHS coCTaBIAeT 45,58%; HopmansHOrO — 36,07%
u akuenepupoBaHHoro 18,35%.

Jlnarnoctuka cnenuanbHOW (U3MYECKON MOATOTOBIEHHOCTH IOHBIX
IJIOBIIOB OCYHIECTBJISIACh HA OCHOBAHUM OLEHKH JMHAMUYECKOTO CKOPOCTHO-
CWJIOBOTO pe3epBa IUIOBIA, W JIOKAJIbHOW CHJIOBOM BBIHOCIUMBOCTH. Hamu
MpUMEHSIaCh TPEHUPOBOYHAS MPOrpaMma B PEXUME peaabHOro IUIaBaHMS,
MO3BOJISIIONIAS MOJIETMPOBATH B3aMMOJACHCTBUS JBMXKHUTENEH CIOPTCMEHA CO
cnenu(pUYECKUMH  yCIIOBUSIMU BOJHOW Cpelbl, a TakXKe HCIOIb30BaHUE
TPEHUPOBOYHOW MPOrpaMMbl CKOPOCTHO-CHUJIOBOW HArpy304HOW 30HBI, B
YCIOBUAX OOJIErYEHHOTO B3aUMOJECHCTBUSA, Ha CKOPOCTSX TPEBBIMIAIOIINX
B3aMMOJICUCTBUS KUCTU PYKU C MOTOKOM BOJbL. C y4E€TOM 3THUX TPEHUPOBOUHBIX
PEXUMOB HAMH ObUTH BBIOpaHBI CIEAYIOIINE TECTHI:

- BeinoJiHeHue 10 rpeOKoB ¢ MakCUMalIbHOM MHTEHCUBHOCTHIO (T-10);

- BBINIOJIHEHHE TPEOKOBBIX JIBMJKEHMH B TeYeHHME 1 MHUHYTBI C
COpEeBHOBATEIbHON MHTEHCUBHOCTHIO (T-1);

B wuccnemoBanum croptcMeHbl  BbimonHsau  Ha  ATK  «APT-2»
OJIHOBpEMEHHBbIE ~pabouyue JBIKEHHMS pyKaMH, HUMUTUPYIOIIHE CIOco0
Oarrepdisiii, B MOJIOKEHUH JIEkKa HA TPY/AH, Ha MJIaBaTEIbHOM MOACTaBKE.

Tectsl B 10 rpebkax ¢ MaKCUMalbHONM MHTEHCUBHOCTBIO, U B 1-ii MUHYTE
C COpPEBHOBATEIbHOM MHTEHCHUBHOCTBHIO HaAMU OBLIM TPEIJIOKEHBI IJisi OLEHKU
BJIUSIHUSL MAKCUMAJIbHOM MOIIHOCTH Ha JUHAMUYECKUN MOTEHIMAT CKOPOCTHO-
CUJIOBOM MOJITOTOBJIEHHOCTH TIOBIIA.

[IpoBenst nmpeaBapUTENbHBIN aHATN3 3aPUKCUPOBAHHBIX MTOKA3aTeIeH, Mbl
BbIOpaIu T€ W3 HUX, KOTOpble B HAWOOJbIIEH CTENEHH OTPaKalOT YPOBEHb
CKOPOCTHO-CHJIOBOM MOJATOTOBICHHOCTH, CPEAN HUX:

- CpeIHEIUKIOBas MOUIHOCTh B THUIUYHOM ILMKJIe rpedka B tecte 10
rpeOKOB, TOKa3zaTelb XapaKTepu3yeT aOCOJIOTHBIM YpPOBEHb CKOPOCTHO-
CUJIOBOM TMOATOTOBJIEHHOCTH KOTOPBIM cocTaBmi 127,8 BT, 3TOT ke mokaszaresb
B OJIHO MUHYTHOM T€CTE COCTaBUJ cOOTBeTCTBeHHO 111,04 BrT.;

- OTHOIIIEHME MOIIHOCTU CPEHEro IUKiIa K Becy croprecMmena (N cp. ki
/Bec (Bt/kr) / T10), mokazaTesib KaueCTBEHHO XapaKTepU3yeT OTHOCUTEIbHBIHI
YPOBEHb CKOPOCTHO-CHJIOBOM MOATOTOBIIEHHOCTH, KOTOPBHIA HMEET 3HauYeHHE
2,07 B1/KT, 1 COOTBETCTBEHHO B OJJHOMUHYTHOM Tecte 1,79 BT.

[lokazaTenn MOIIHOCTH B CHJIOBOM M CKOPOCTHOM TPEHHPOBOYHOM
pexuMe Ha aucTtaHiuu 100 METpoB KpojeM Ha Tpyau IUIOBIOB MpH padboTe
«APT-2» npencrasnens! B Tadauie 1.

Ananu3z Tabnuupel 1 mokasaln, 4To HauOOJbIIKME MTOKA3aTeNId MOIIIHOCTH B
Tecte neciaTh rpedkoB cp.ukie (Bt) / T-10 rp., B CHIOBOM M CKOPOCTHOM
pexXuMe UMEIOT TUIOBIIEI IepBoi rpymisl (p <0,05); B cp.uukie/Bec (Br/kr) / T-
10rp., oTMeyaeTcsi Takas k€ TeHACHIMs, pa3iudusi JOCTOBEPHO 3HAYUMBI (P
<0,05); B omHOMUHYTHOM Tecte cp.iukie (Bt) / T-1 MuH.; u B cp.nuKie /Bec
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(Bt/kr) / T-1muH., HauOoOJIbIIME 3HAYEHHS TECTOB HMMEIOT IUIOBIBI TEPBOM
TPYIIIbI, T.€. CUIBHEHIINE TIOBIIBI, pa3Iudusl JOCTOBEpHO 3HAYUMBI (p <0,05).

AHanu3upys TIOJIydYeHHbIE JIaHHbIE B TeCT€  JeCATh TPeOKOB U
OJITHOMHUHYTHOM TECT€ MPEUMYIIIECTBEHHO CKOPOCTHOW HAaIpaBIE€HHOCTH, HAMU
OTMEYEH  CYIIECTBEHHBIH  OTPBIB  CHJIBHEHIIUX  pe3yJbTaTOB  JCCATU
CIIOPTCMEHOB OT OCTaJbHOW TPYIIBI IO TOKa3arelsM aOCOMIOTHOW U
OTHOCHUTEJIbHOM BEJTWYMH MAaKCUMAIbHOMN CPETHEIMKIOBOM MOIIHOCTH,
KOTOpbIE B TMPOIIEHTHOM HM3MEHEHWHU COCTaBWiIM 17,6 % K OTHOCUTEIBHOMY
nokazarenro B 11% Ha JeciaTh TpebkoB, u 15 % COOTBETCTBEHHO
OTHOCUTEJIBHOMY TMOKa3zarento 9% OAHOMUHYTHOTO TeCTa.

Tabnuua 1
ITokazarenu MOITHOCTH B CHJIOBOM U CKOPOCTHOM TPEHUPOBOYHOM
pexume Ha nuctaniuu 100 MeTpoB KposieM Ha rpyau
y MJI0BIOB IIpH pabote Ha «APT-2»

[Tokazarenu / TecThl CusoBoil pexxum CKOpOCTHO pexum

I'pynna 1 ‘ I'pynna 2 I'pynna 1 ‘ I'pynna 2

X+06 X+0
N cp.umxin. (Bt) / T-10 rp. 127,8£16,0 | 103,16£20,8 | 112,82+4,9 | 95,84+18,6
N cp.umxn/Bec (Bt/kr) / T-10rp. 2,07+1,36 1,77+1,35 1,82+1,45 1,64+1,29
N cp.umkin (Bt) / T-1 muH. 111,04+13,2 | 91,9+£21,5 100,21+4,7 | 87,02+20,1
N cp.uukin /Bec (Bt/kr) / T-1MuH. 1,79+1,29 1,75+1,36 1,62+1,31 1,40+9,28
Bceron: 10 50 10 50

Ipunooicenue: epynna -1 (10 nyuwux), epynna — 2 (ocmanvHas epynna)

Hcxoas u3 BbIlIe TPUBEAEHHBIX JAaHHBIX MEXKIY | U 2 TpYIIIaMH B TECTE
T-10, cinepyer orMeTtuTh Hamuuue Oousibioro (%) W3MEHEHUs, CPelu HHX,
HalpuMep, CPEIHELUMKIOBAas MOIIHOCTh B THUNMYHOM IMKiIe rpedka (N
cp.uukin.(Bt) - 21%, B cnemumansHoM Tecte Ha CKcB, T-1 = 14%. Ilo
OTHOIICHUIO MaKCHMaJlbHOM MOIIHOCTH K Becy crnopTcmeHa (Ncp.uki./Bec
(Bt/kr) B o006o0oumx Ttectax % -usmeHenust coctaBuwiu: (T-10 = -91,13%,
cootBeTrcTBeHHO (T-1 = 861 %).

B xone anammza cootHomieHue(%) W3MEHEHUW MO JaHHBIM TaOIULBI 7,
Mexay | u 2 rpynnamu ckopocTHOro pexkuma B tecte T-10 coctaBnsier 17%, u
14% B (T-1). OTHOCHTENbHBIE MMOKa3aTeIM MOILIHOCTH B 3THUX TECTaX HMEIOT
cnenyromue 3Hadenus (10% u 6%).

AHanu3  mokazaTeld ~ MOIIHOCTH B  CHJIOBOM M CKOPOCTHOM
TPEHUPOBOYHOM pekumMe Ha nuctaniuuu 100 MeTpoB Kpojem Ha rpyau (Tabdi.2)
y mioBuux npu padore Ha «APT-2» mokaszan, 4ro B TecTe JAecsiTh I'peOKOB
HanOOJIbIINE MOKa3aTeNu MOIHOCTU B cp.uukiie (Bt) / T-10 rp., B cuioBoM u
CKOPOCTHOM pEXHUME HMEIOT CIOpPTCMEHKH mepBoil rpymmel (p <0,05); B
cp.uukie/Bec (Bt/kr) / T-10rp., oTMeuaeTcs Takas K€ TEHICHIIUS, pa3Iuyus
noctoBepHo 3HauuMbl (p <0,05); B omHOMHMHYTHOM Tecte cp.uukie (Bt) / T-1
MuH. (p <0,001).; u B cp.uuxie /Bec (B1/kr) / T-1mun., HauOonblive 3HaAYCHUS
TECTOB OTMEUEHBI Y CIIOPTCMEHOK TIEPBOW TPYIIbI, T.€. CHIIBHEHIINX TUIOBYHX,
pasnuyMs TaK ke 10CTOBepHO 3HauuMBI (p <0,05).
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Tabnuua 2
[TokaszaTenu MOIITHOCTH B CHJIOBOM M CKOPOCTHOM TPEHUPOBOYHOM
pexume Ha auctannuu 100 MEeTpoB KpoJieM Ha TPYAH Y TUIOBYUX MPH padboTe Ha

«APT-2»
[Tokazarenu / TecTsl CuioBoi pexxum CKOpOCTHO pexum
I'pynna 1 I'pynna 2 I'pynna 1 I'pynna 2
X+0 X+0 X+0 X+0

N cpamxma (Br) B tecte 10| 84,5£1,9 | 69,65+14,5 | 78,60+11,1 | 65,27+17,9
rpeOKoB

oTHocuTenbHas N cp.iukia Ha Bec | 1,91+1,37 1,65+1,32 1,79+1,25 1,54+1,48
tena (Br/kr) B Tecte 10rp.

N cpemnero uwmkma (Bt) B| 80,2£30,6 | 59,63+9,02 67+10,8 59,42+19,9
OJIHOMUHYTHOM TECTE

oTHocHuTenbHas N B cpeiHeM 1,83+1,74 1,40+1,24 1,52+1,2 1,40+1,48
1uKJie rpedka Ha Bec Tena (B1/kr),
B TECTC OAHA MUHYTA

Bcero n: 10 82 10 82

Ipunooicenue: epynna -1 (10 nyuwux), epynna — 2 (ocmanvHas epynna)

AHanm3 moka3aTelld MOIIHOCTH B CUJIOBOM M CKOPOCTHOM TPEHHPOBOYHOM
pexuMe Ha auctaniuu 800 METpOB KpoJieM Ha Py Y IJIOBIIOB Mpu paboTe Ha
«APT-2» moxkazan (tabn.3), 4To B TecTe JecATh I'peOKOB HaWOOJIBIINE
nokasarenu MoIHOCcTU B cp.1iukie (Bt) / T-10 rp., B CHIOBOM M CKOPOCTHOM
peXrMe HMEIOT cropTcMeHku mepBod rpynnsl (p <0,05); B cp.uukie/Bec
(Bt/kr) / T-10rp., orMedaetcss Takas XK€ TECHACHIUS, Pa3IMuvs JTOCTOBEPHO
3HaunMsbl (p <0,05); B ogHOMHMHYTHOM Tecte cp.uukie (Bt) / T-1 mun. (p
<0,05).; u B cp.uukie /Bec (Bt/kr) / T-1MmuH., Hanbobe 3HAYCHUSI TECTOB
OTMEYEHBl Yy CIHOPTCMEHOK TMEPBOWM TPYMIbI, T.€. CHUIBHEHININX TIJIOBYHUX,
pasnuuus 10cToBepHO 3HaUUMBI (p <0,05).

Tabnuua 3
[Toka3aTenun MOIIHOCTH B CUJIOBOM M CKOPOCTHOM TPEHHUPOBOYHOM
pexuMe Ha nuctadiuu 800 METpOB KpoJieM Ha IpyJid y TUIOBIIOB TIpU paboTe Ha

«APT-2»
CusnoBoit pexxum CKOpOCTHO pexxumM

[Tokazarenu/Tectbl I'pynna 1 I'pynna 2 I'pynna 1 I'pynna 2

X+0 X+06 X+06 X+06
N cp.muxki. (Bt) /T-10 rp. 123+12,27 101,66+1,79 | 110,41£7,63 | 93,2+19,6
Ncp.uukn/Bec(Bt/kr)/T-10rp. 2,661,225 2,01+1,35 1,80+1,25 1,64+1,30
N cp.iukia (Bt) / T-1 mun. 103,44+1,68 | 90,7+£22,19 97,41+1,51 | 85,4+22,51
Ncep.iukin/Bec(Bt/kr)/ T-1MmuH. 1,58+1,24 1,51+1,34 1,59+1,19 1,50+1,38
Bcero n: 10 87 10 87

Ipunooicenue: epynna -1 (10 nyuwux), epynna — 2 (ocmanvHas epynna)
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AHanmu3  ToOKazaTeld  MOIIHOCTH B  CHJIOBOM H  CKOPOCTHOM
TPEHUPOBOYHOM pexkuMe Ha auctaniimn 800 MeTpoB KpojieM Ha Tpyah y
CHOPTCMEHOK TIpu padote Ha «APT-2» (Tabin. 4) mokasai, 4To B TeCTE JMECATh
rpeOKOB HamOOJbUINE MOKa3aTeau MOIIHOCTUA B cp.uukie (Bt) / T-10 rp., B
CHJIOBOM W CKOPOCTHOM pEXHME HMEIOT CIIOPTCMEHKHM NepBOH rpymmbl (p
<0,05); B cp.uukine/Bec (Bt/kr) / T-10rp., oTMedaeTcs Takas e TEHICHIIUS,
paznmuusi JoctoBepHO 3HAYUMEBI (p <0,05); B OMHOMHUHYTHOM TECTE Cp.IUKIIE
(Bt) / T-1 mun. (p <0,05).; u B cp.uuxie /Bec (Br/kr) / T-1MmuH., HauOonblIKe
3HA4YCHHsI TECTOB OTMEYCHBI Y CIIOPTCMEHOK NEPBOM TPYIIIbI, T.€. CUIBHEHIITNX
TUTOBYMX, PA3JINYMl TaK K€ JOCTOBepHO 3HaUnMMBI (p <0,05).

Tabnuua 4
[Toka3zaTenu MOIITHOCTH B CHJIOBOM M CKOPOCTHOM TPEHHUPOBOYHOM
pexxume Ha auctannuu 800 METpOB KpOJIeM Ha TPYAH Y TUIOBYUX TPpHU paboTe Ha

«APT-2»
CuioBoi pexxum CKOpOCTHO pexum
[Tokazarenu/TecTsr: I'pynna 1 ['pynna 2 I'pynna 1 ['pynna 2
X+0 X+0 X+0 X+0
N cp.uukn. (Br) / T-10 rp. 83,8+17,8 70,3£12,4 78,6£13,9 65,0£17,5
N cp.uuki/Bec(B1/kr)/T-10rp. 1,95+1,29 1,64+1,32 1,84+1,26 1,53+1,47
N cp.iukia (Br) /T-1 mun. 70,6+14,2 | 60,71+13,9 68,4+10,9 59,3£19,7
N cp.umkn/Bec(B1/kr)/T-1MuH. 1,65+1,24 1,42+1,36 1,60+1,15 1,39+1,49
Bcero: 10 84 10 84

Ipunooicenue: epynna -1 (10 nyuwux), epynna — 2 (ocmanvHas epynna)

AHanm3 moka3aTelld MOIIHOCTH B CUJIOBOM M CKOPOCTHOM TPEHHPOBOYHOM
pexxume Ha auctaHimu 200 METpoB B KOMIUIEKCHOM TUTABAaHUH Y TUIOBIIOB MPHU
pabore Ha «APT-2» (tabn. 5) mokaszan, 4yTto B TecTe  JECATh TPEOKOB
HanOOJIbIINE MOKa3aTeI MOIIHOCTU B cp.uukiie (Bt) / T-10 rp., B cuioBoM u
CKOPOCTHOM pEXHUME HMEIOT CIOpPTCMEHKH mepBoi rpymmel (p <0,05); B
cp.uukie/Bec (Bt/kr) / T-10rp., oTMeuaeTcs Takas K€ TEHICHIIUS, pa3ddus
noctoBepHo 3HaYuMBI (p <0,05); B omHOMHHYTHOM TecTe cp.uukie (Bt) / T-1
MuH. (p <0,05).; u B cp.uukie /Bec (B1/kr) / T-1muH., HanbGobpIue 3HAYCHUS
TECTOB OTMEUEHBI Y CIIOPTCMEHOK MEPBON TPYIIIbI, T.€. CHIIBHEHIINX TUIOBYHX,
pasnuyMs Tak ke 10CTOBepHO 3HauuMBI (p <0,05).

Tabnuua 5
[Toka3aTenu MOIIHOCTH B CHJIOBOM M CKOPOCTHOM TPEHHUPOBOYHOM
pexxuMe Ha auctaHii 200 METpOB KOMIUIEKCHBIM TUIABaHWEM Y IIJIOBIIOB TIPH
pabote Ha «APT-2»

CuioBoi pexxum CKOpOCTHO pexum
[Tokazarenu/Tectbl I'pynna 1 ['pynna 2 I'pynna 1 ['pynna 2
X+06 X+0 X+0 X+0
N cp.uuki. (Br) /T-10 rp. 125,4+20.,4 101,2+£21,6 110,3+21,6 | 93,38+19,1
N cp.uuki/Bec(B1/kr)/T-10rp. 1,99+0,39 1,79+0,34 1,75+0,45 1,65+0,28
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N cp.umxina (Bt) /T-1 mun. 106,6+15,5 90,6+21,7 95,32+14,3 58,55+22,3
N cp.uuxn/Bec(B1/kr)/T-1Mmumn. 1,69+0,33 1,58+0,32 1,52+0,33 1,51+0,37
Bceero n: 10 87 10 87

Ipunooicenue: epynna -1 (10 nyuwux), epynna — 2 (ocmanvHas epynna)
AHanmu3  ToOKa3aTeNd  MOIIHOCTH B  CHJIOBOM H  CKOPOCTHOM
TPEHUPOBOYHOM pexxuMe Ha nuctaHiuu 200 MeTpoB KOMIUICKCHBIM IIaBaHUEM
y CIIOPTCMEHOK pu pabote Ha «APT-2» (Tabn. 6) mokaszan, 4To B TECTE JIE€CAThH
rpeOKOB HamOOJbIINE MOKa3aTeIu MOIIHOCTUA B cp.uukie (Bt) / T-10 rp., B
CHJIOBOM W CKOPOCTHOM pEXHME HMEIOT CIIOPTCMEHKH NepBOW Tpymmbl (p
<0,05); B cp.nukine/Bec (Bt/kr) / T-10rp., oTMedaeTcs Takasi e TEHICHIIUS,
paznmuusi JoctoBepHO 3HAYUMEBI (p <0,05); B OMHOMHUHYTHOM TECTE Cp.IUKJIE
(Bt) / T-1 mun. (p <0,05).; u B cp.uukie /Bec (Br/kr) / T-1MmuH., HauOonblIne
3HA4YCHHsI TECTOB OTMEYCHBI Y CIIOPTCMEHOK NEPBOM TPYIIIbI, T.€. CUIBHEHITUX
TJIOBYMX, Pa3JIMUUs JTO0CTOBEpHO 3HaunMBbI (p <0,05).
Tabnuua 6
[Toka3aTenn MOIIIHOCTH B CUJIOBOM M CKOPOCTHOM TPEHHUPOBOYHOM
pexxuMe Ha auctaHimi 200 MEeTpoB KOMIUIEKCHBIM TUTABAHUEM Y CIIOPTCMEHOK
npu pabore Ha «APT-2»

CusnoBoit pexxum CKOpOCTHO pexum

[Tokazarenu /Tectbl ['pynna 1 I'pynna 2 I'pynna 1 I'pynna 2

X+0 X+06 X+06 X+06
N cp.iuki. (Bt) / T-10 rp. 84,5+17,9 69,56x14,5 | 78,60+11,12 | 65,27+17,88
N cp.uukn/Bec(Bt/kr)/T-10rp. 1,91+,37 1,65+,32 1,79+,25 1,54+,48
N cp.iukia (Br)/T-1 muH. 80,2+30,69 | 59,63+9,02 67+10,8 59,42+19,98
N cp.muki/Bec(Bt/xr)/T- | 1,83%+1,74 1,4+1,24 1,52+1,2 1,4+1,48
IMuH.
Bceero n: 10 82 10 82

Ipunooicenue: epynna -1 (10 nyuwux), epynna — 2 (ocmanvHas epynna)

Heo6xoauMo OTMETUTH, YTO B CHJIIOBOM TPEHUPOBOUYHOM PEKUME —
MoA00HO MCIOJIb30BAHUIO JIOTIOJHUTEIBLHOTO COMPOTUBIICHUS, C YYETOM BCEX
nokaszatesied, 4€TKO BbIpaKeHbl Hu3MeHeHus y 10 Jydmumx CIopTCMEHOB-
toHomen (23,8% - 11,2% - 17,7% - 7%) B TpOIIEHTHOM COOTHOIIEHUU K
OCTaJIbHOU IpyIIIE.

B ckopoctHOM pexume paboTsl Ha TpeHaxépe APT-2, pabouune
JIBIKEHUSI BBITIOTHSIOTCSI ¢ MEHBIITUM COTPOTUBJICHUEM, ITOJOOHO MJIaBAaHUIO Ha
NpoTsiKKe. JInHaMuKa MOITHOCTH B MPOLIEHTaX BbINIAAUT Tak: B T-10 - 17,8%
(Bt) 1 6,1% (B1/kr); B T-1 -62,8% (BT) 11 0,7% (BT/KT).

CpaBHUB TOKa3aTeaud Mpu paboTe B CHIOBOM U CKOPOCTHOM pEXKHUME,
OBJIO OTMEUEHO, YTO MPU TOBBIIIEHUH CKOPOCTH T'PEOKOBOrO JBIIKCHUS
(MCTIOJIP30BaHUE CKOPOCTHOTO PEXKUM), MapaMeTpbl MOIIHOCTH TpeOKa HIKE,
4yeM B CHJIOBOM pexuMe. Takoe TOJ0KEHUE NPUBOJAUT TOMY, UYTO MPH
MOBBIIICHUW CKOPOCTU TIUIABaHUSA YW TIPU COOTBETCTBEHHOM YBEIWYCHUH
CKOPOCTH TpeOKa, CIOPTCMEH TOMajacT B HOBBIE YCJIOBUSA MBIIICYHO-
JIBUTATEIILHON JNEATeIbHOCTH, P KOTOPBIX:
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1.CriopTcMeH He MOXET JOCTUTHYTh TOH MOIIHOCTH TpeOKOB, KOTOPYIO
OH TIOKa3bIBaJ B CUJIOBOM TPEHUPOBOYHOM MporpaMme (IIpH MEHBIIIEH CKOPOCTU
rpedka);

2. Tpyno€MKoCTh TPEHUPOBOYHOM pPabOTHI MO TOBBIIMICHUIO MOIIHOCTU
IrpeOKOBBIX  JIBM)KEHUW  TIOBBIIIAETCSA B T'C€OMETPUUECKONH  MPOTPECCHUM.
O06o03HaueHHBIC TIOJIOKEHUSI, TO3BOJISIIOT TaK OXapaKTepU30BaThb OCHOBHOMU
MOTEHIIMAN TIOBBIMICHUSI CKOPOCTHO-CHJIOBOTO KOMIIOHEHTa B IUTaBaHUM Ha
YPOBHE PEKOPJIHBIX JTOCTHKCHUM:

- TIOBBIIIICHHUE TeMIIa TPEOKOB;

- moBblllieHHe A(PGHEKTUBHOCTU JTUHAMHUYECKOW CTPYKTYphl TpebOka
(pa3nokeHne yCUIMs M MOIIHOCTH T10 JTuHE Tpebka) [4].

Takum oOpa3om, HEOOXOAMMO OTMETHTh, YTO CpeIu IOHOIIEH
HanOOJIbIIINE U3MEHEHUs MPOUCXOSAT B BO3pACTHOM nauamazone 12-15 ner. B
23% yBeNIMUMUBAIOTCS TMOKa3aTeJn 0a30BOM MONTHOCTH U Ha 27% IOKaJIbHOM
CUJIOBOM BBIHOCIMBOCTH; K 14 TOJaM yBEIWYMBAIOTCA IOKa3aTenun 0a30BOM
MoIIHOCTH Ha 12% u Ha 13% nokanbHOM CHIJIOBOM BBIHOCIWBOCTH, KOTODPBIE
ctabunusupyrorest Kk 15 rogam, coctaisis 64% ot 6azoBoit momHocTd U 60 %
OT JIOKaJbHOW CHUJIOBOW BBIHOCIMBOCTH. Y IOHOIIEH pa3HUIA KAa4€CTBEHHOIO
MoKa3aTessi MaKCUMAJIbHOM MOIIHOCTA B BO3PACTHOM Auamna3zoHe 12-13 ner
cocTaBiisieT 6,8%, MpakTudecku He u3MeHsercs K 14 rogam, camkasach Ha 10% k
15 romam. Pa3Hulla KadyeCTBEHHOTO TMOKa3aTeslsl CUJIOBOM BBIHOCIMBOCTH B
rpynnax roHomei 12 u 13 ner cocraBnsiet 12%, B Bo3pacte 13 u 14 ner — 1,8%,
K 15 romam cHmxkaercs Ha 5%. B Bo3pacTHOM rpymnme 15 jer y roHomeu
HaOJI0/IaeTCsl  TOBBIIMICHUE  CTEMCHW  peaiM3allid  CKOPOCTHO-CHJIOBOTO
MOTEHIIMAaNA.

Hcxonsa u3 pekuMOB CHIOBOTO M CKOPOCTHOI'O XapakKTepa MPOSIBIACTCS
3aKOHOMEpPHAas TEHJCHIUSA K CKOPOCTHO-CUJIOBOMY MapaMeTpy 3TUX PEKUMOB, a
MMEHHO, a0COJIOTHOMY IIOKa3aTeIl0 CPEIHEIMKIOBON MOIIHOCTH B TaKHX
tectax kak 10 TpeOKOB, M OJHOMHHYTHOM, KOTOpPhIE B CBOIO OYEpEelb
B3aUMOJICHCTBYIOT CO CIOPTHUBHBIM PpE3yJIbTATOM TMPEUMYIIECTBEHHO Ha
nuctaHiuu 200 M KOMIIIEKCHBIM 1u1aBaHueM U 100 BOJIBHBIM CTHIIEM.

Cpenu neByliek HauOOJbIINE W3MEHEHHS TPOUCXOJAT B BO3PACTHOM
nuarazoHe 12-13 ner - Ha 5,6%, yBeIWUYMBAIOTCS IIOKa3aTelud 0a30BOM
MOIIIHOCTH, U Ha 6,4 % JIOKaJIbHOW CUJIOBOM BBIHOCIIMBOCTH, CTAOMIM3UPYSACH K
15 rogam, u cocTtaBiagioT 73% 1o 0a30BOil MONTHOCTH U 59% 110 JOKaabHOU
CUJIOBOM BBIHOCJIMBOCTH.

PazHuiia KayecTBEHHOrO MoOKas3aresis MaKCUMalibHasi MOIIHOCTH B
rpynnax 12 wm 13 gjer cocraBiser 1,1%, Mexay IBeHaallaTUWIECTHUMU U
TPUHAIIATUICTHUMH JeBoukamu 2,4%. Pa3HuIla KayecTBEHHOTO IOKa3aTess
CUJIOBOM BBIHOCIMBOCTH B rpynmnax 12 u 13 nert coctapnser 2,7%, CHUXKasACh Ha
7% x 15 rogam.

Ucnonb3zoBanue CKOPOCTHOTO pexuma MPEONPENEIIIOCH
HEO0OXOUMOCTBIO OIIEHKH, CTENIEHH pealii3alliy MOTEHIINAaIa MIOBIIOB Ha OoJiee
BBICOKMX CKOPOCTSAX IBHXKCHHS. Y JEBYIIEK B BO3pacTHOU rpymme 12-16 net
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Ha6JIIOIIaCTC$I ITIOBBIIICHUC CTCIICHHU pcain3anunu CKOpPOCTHO-CHUJIOBOT'O
KOMIIOHCHTA.

BuIBOaBI

1. HauGonpbmmii mpoueHT mioBHoB oboero nona 12-16 et npeacrasieH
CpPEIHUM M BbIlIE€ cpeaHero MophodyHKIHOHAIBHBIM cocTossHUEM - 88,98%,
HU3KO0E€ MOP(OJIOrMYECKOE COCTOSHHE HaM HE BCTPETHIIOCH, HWXKE CPEIHEro -
3,69%; BrIcOKOC — 7,38%.

2.AHanu3 o0cienyeMoro KOHTUHI€HTa MO TUIaM Pa3BUTHs MOKa3all, 4To
B J@HHBIX BO3pPACTHBIX TpyNIax MHpeBaupyroT 52,94 % 3aHumarommxcsa c
peTapaupoBaHHbIM TUNOM pa3Butus, 33,20% cnoprcMeHoB o0oero modja,
OTMEUEHO C HOPMAJIbHBIM (CpPEIHHUM) THUIIOM pa3BUTHS, a CIOPTCMEHBI
aKCEJIEPUPOBAHHOTO TUIA Pa3BUTHUS COCTABISAIOT 13,88%.

3.AHanu3 MojoBoOro JuMop@u3Ma TUIOB Pa3BUTHSI MOKA3ajl, YTO JAEBYIIKH
C peTapIMpOBaHHHBIM TUIIOM Pa3BUTHS MpeACcTaBiIeHbI 62,93%, ¢ HOpMaTbHBIM
29,32% wu c akcenepupoBaHHbIM 7,76%. VY (OHOLIEW MNPOLEHT IUIOBLOB
pETapAMPOBAHHOTO TUIIA Pa3BUTHS cocTaBisAeT 45,58%; HopmansHOrO — 36,07%
1 akcenepupoBaHHoro 18,35%.

4.Cpenu 1oHOIIEH HaWOOJIbIIME M3MEHEHHs MPOUCXOASIT B BO3PACTHOM
nuarnazone 12-15 net. B 23% yBenuuuBaroTcs mokazareid 0a30BO MOIIHOCTH
u Ha 27% JIOKanbHOM CHJIOBOW BBIHOCIMBOCTH; K 14 rogaM yBeIMYMBAIOTCSA
nokasarenu Oa3oBoil MomHOCTH Ha 12% u Ha 13% mnokanbHOU CHIIOBOI
BBIHOCIIMBOCTH, KOTOpBIE CTAOMIM3UPYIOTCS K 15 romam, coctaBissi 64% ot
6a30Boi1 MoutHOCTH U 60 % OT JOKAJIBbHON CHUIIOBOW BHIHOCIIMBOCTH.

VY 1oHomied pa3HUIlAa KAYECTBEHHOI'O IOKa3aTelss MaKCUMallbHOM
MOIIHOCTH B BO3pacTHOM juana3zoHe 12-13 ner cocrtaBnset 6,8%, MpakTUUEeCKH
He wu3MmeHserca K 14 romam, cHmwkasch Ha 10% k 15 romam. Pasuwmia
KaueCTBEHHOI'0 TOKa3aTelsi CUJIOBOM BBIHOCIMBOCTH B Tpymax roHomel 12 u
13 net cocrasisier 12%, B Bo3pacte 13 u 14 ner — 1,8%, k 15 rogam cHmxaetcs
Ha 5%. B Bo3pactHO#l rpymnme 15 ner y ioHomied HaOirogaeTcs MOBBIICHUE
CTENeHH peau3alii CKOPOCTHO-CUIIOBOTO MOTEHIMAIA.

5.Cpenu neByliek HanOOIbIIME U3MEHEHHUS NMPOUCXOAST B BO3PACTHOM
nuarnasone 12-13 ner - Ha 5,6%, yBeIWUYMBAIOTCS IIOKa3aTeaud 0a30BOM
MOIIIHOCTH, U Ha 6,4 % JIOKaJIbHON CUJIOBOM BBIHOCIMBOCTH, CTAOMIIU3UPYSCH K
15 romam, u coctaBisgioT 73% 1o 0a30Boi MomHOCTH U 59% 1o J0KaIbHOI
CWJIOBOM BBIHOCIMBOCTH. Pa3zHMIIA KayeCTBEHHOI'O TOKa3aTelsi MaKCHMallbHas
MOIIHOCTL B Tpymmax 12 wu 13 gmer cocraBaser 1,1%, wmexny
JIBEHAUATWICTHUMH W TpUHAALATUIECTHUMH JaeBoukamu 2,4%. PasHuna
KAu4eCTBEHHOI'O0 IOKAa3aTelsl CWJIOBOW BBIHOCIMBOCTHA B rpynmnax 12 m 13 ner
coctaBisieT 2,7%, cHmkasch Ha 7% k 15 romam.

6.YcraBineHo, YTo HauMOOJbIINE U3MEHEHUS CIEelHATIbHON (pu3nyeckoi
MOJATOTOBJIEHHOCTHA MPOUCXOJAT B BO3paCTHOM auana3zone 11-12 ner - Ha 5,6%
YBEIIMYUBAIOTCA TOKa3aTesn 0a30BOi MOIIHOCTH Ha 6,4 % (JIOKaJbHOW CHIIOBOM
BBIHOCIIMBOCTH), CTaOMIM3HUpYsCch K 13 ronam, u coctasisioT 73,0% no 6a3oBoit
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MontHOCTH U 59,0% Mo JIOKaJIBHOM CUJIOBOM BBIHOCIMBOCTH B CPaBHEHHUH CO
cOOpHOM KOMaHJIOH.

7.Y cTaHOBJIEHA CTATUCTUYECKH JOCTOBEPHAs 3aBUCUMOCTD M OIPEAECIICHbI
OCHOBHBIC MH(OPMATHUBHBIC MMOKA3aTeIU JUHAMHUYECKUX XapaKTEPUCTUK rpedKa
IOHBIX IUJIOBLIOB, BIIMSIIOIIME Ha CHOpPTHMBHBIA pe3ynbTar B 100 m 800 merpax
KpojieM Ha Tpyau, a Tak k¢ Ha 200 MeTpoBOW IUCTAHIIUM KOMIUICKCHBIM
IJJaBaHWEM, a MMEHHO, a0COJIOTHAs MOIIHOCTh CPEIHETOo IMKJIa B JCCATH
rpebkax U B OJHOM MHHYTE, OTHOCUTEIbHAs MOIIHOCTb B CpEIHEM IIHUKIIC
rpeOka Ha KWJIOTpaMM Beca CIIOPTCMEHa.
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