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BILJIMB 3I0POB’SI HA HETPAJTUIIIAHI BIOMEXAHIYHI TIOKA3HUKHA CEPIIS
CIIOPTCMEHIB 3A PE3YJIbTATAMM JIAHUX EXOKAPJIIOT PA®II

Axkmyanvnicmo npooaemu. OcoOIvBEe 3HAUCHHS y PO3YyMiHHI 370pOB’S Mae€ WHOro
BU3HAYeHHS. [cTOpis po3BUTKY 3HaHB Mpo 310poB’s HapaxoBye nmoHaa 2000 pokie. Bins BuTokiB
(GbopMyBaHHs CBITOTJISIAHOT JyMKH PO 30€pexeHHs HaWOUIbIIOl I[IHHOCTI, SIKOIO € 3J0pOB’S
JFOIUHM, CTOATh JApeBHborpenbki ¢inocopu ([epakmit, [emoxpir, I[lmaton, Apwucroress,
limmokpar Ta iH.). APHCTOTENb IMIKPECTIOBaB, MO ,,370POB’S JIOAWHK — macta”. [immokpar
pO3yMIB OpraHi3am IIIOJUHHM SIK €IMHE IIiJIe, HaJaBaB BEJIUKOrO 3HAYCHHS NHUTAHHIM ETHKH,
MOBEJIHKU, MPUAULIOYN yBary sk OpraHizMy, Horo mpupoji, Tak 1 OTOYYIOUOMY CEpEeOBHILY,
YMOBaM JKHUTTS, Tiri€HiYHOMY pexkumy. KnaBaiii ['aneH cucremarusyBaB 1 y3arajdbHUB 3HAHHS
JIPEBHIX TpeKiB W PUMISIH MPO 3I0pOB’Sl B OAHOMY 3 CBOiX TpakTaTiB. OCHOBHMM y HOro
TBEP/KEHHI € Te, [0 KOXEH WIEH CYCHUIbCTBA MOXKE 30€perTH CBOE 3/10pOB’s, SKIIO Oylie BECTH
3JIOPOBHUI CHOCIO JKUTTSI; HE MAOUM IIKIITMBUX 3BUYOK. JIFOM 310pPOBOT KOHCTUTYIIIT XBOPIIOTH B
pe3ynbTaTi HECTPHUMAHOCTi, HEOCBIYEHOCTI Ta 3HEBAXKIMBOTO CTaBJICHHS 10 370poB’s. [lporte
["aneH neio 3By3uB 03HaUYEHHS 370pOB’ s, 00MEXHB MOr0 JIMIIE BIICYTHICTIO OOJIIO.

[Mpanroroun Hag po3poOkor0 BueHHs mpo 3x0poB’s, €. 1. bynuu i 1. B. Mypasos (1997)
HaBOAATH /9 O3HAueHb 3J0POB’S, IIO 3alPOIMOHOBAHI CrelianicTaMHu pi3HUX KpaiH. Kputuune
OCMHUCJICHHSI 0e37114i BU3HAUEHb CTaHy 370POB’Sl CBIUUTH MPO TE, IO II€ MOHATTS OaraToOivHe.
310poOB’sl — 1€ NpUPOAHA, aOCONIOTHA JKUTTEBA IIHHICTH, sIKa 3aliMa€ BEPXHIO CTYIiHb Ha
lepapxivyHii rpanmaiii IiHHOCTEH, a TaKoXX Yy CHCTEMI TaKMX KaTeropiil JIIOJICHKOTO OyTTS, 5K
IHTepecH, ileany, TapMOHis, Kpaca, 3MICT 1 IIacTs JKUTTs, TBOpYa Ipals, Mporpama Ta PHTM
KHUTTEASUIBHOCTI. 31 3pocTaHHsAM J00pOOYTY HAaceleHHs, 3aJ0BOJIEHHS HOro MPHPOTHHUX
nepBUHHUX TOTPed (y DKi, )KUTIII TOIIO), yce Oibiie Oy/ie 3pocTaTy BiJHOCHA IIHHICTh 310POB’ .

[Tonstrs ,,xBOopo6a“ i ,370poB’a” TiCHO TOB’s3aHI MK coOor. Bumiputu 310poB’s Ta
XBOPOOY BaXKKO, a TIPOBECTH MDK HHUMH YiTKy MEXY MPakTUYHO HemoxiauBo. ¥ Craryri BOO3
CKa3aHo, 110 3JI0POB’S — 1€ CTaH MOBHOTO () I3MYHOTO, TyXOBHOT'O Ta COIIAJIbHOTO O1aromnomyyus, a
HE JIMIIE BIICYTHICTH XBOPOO 1 pi3munHmx HemouikiB. [IpoTe HE ciii MmIyTaTd HMOHATTS ,,37I0POB’S
iHauBigyyma® (oauHu) 1 ,,370pOB’S HAcCeIeHHs . 3I0pOBOI0 MOXKE BBa)KATHCS JIFOAMHA, SKa
BIIPI3HAETBCS TAPMOHIMHUM (I3UYHMM 1 PO3YMOBHUM PO3BHUTKOM, J0Ope aJanToBaHa JI0
HaBKOJIMITHHOTO ()i3MYHOTO Ta COIIAJBLHOI0 cepeoBHINa. BoHa MUIKOM pealtizye cBoi Gi3udHi Ta
PO3YMOBI 310HOCTI, MOX€ MTPUCTOCOBYBATHCS 10 3MiH Yy HABKOJIHIITHHOMY CEPEJOBHII, KOJIH BOHH
HE BUXOJISTH 32 MEXi HOPMH, 1 BHOCUTH CBili BHECOK, CITIBPO3MIPHHHA 3 ii 3I0HOCTSIMH, Y 10OpOOYT
CYCHUIbCTBA. 370pPOB’Sl JIFOJWHU 3QJICKUTHh BiJ OaraThox (aKTOpiB — SK NPUPOTHHMX, TaK 1
comianbHo o0ymoBiieHnX. Excneptn BOO3 Bu3HA4YMIM OpIEHTOBHE CITIBBIIHOIICHHS PI3HHUX
YHHHUKIB 3a0€3Me4YeHHs 310pOB’sl Cy4acHOI JIIOJMHH, BUOKPEMUBIIH SK OCHOBHI YOTHPH MOXI1JHi:
reretruHi ynHHUKKA (20 %), cTan HaBKomuIIHLOrO cepenopuiia (20 %), MeauuHe 3a0e3MEUCHHS
(8 %), ymoBu Ta crioci6 sxutTs moaei (52 %).
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CrymniHp BIUTUBY OKPEMHMX YHHHUKIB PI3HOT MPUPOM HA MOKA3HUKHU 3/I0POB’ Sl 3aJICKHUThH B1l
BiKy, CTaTi Ta IHAWBIMYaJTbHO-THIOJIOTIYHUX ocoOmuBocTel moauHu. Cepell HaW3HAYHIIIMX
YUHHUKIB, K1 ICTOTHO BIUIMBAIOTh Ha 3/I0POB’sl CY4acHOI1 JIFOJAWHHU, OCOOJIMBE Miclie 3aiimMae crocid
KUTTS. 310poB’ st HaceneHHs Ha 50-55 % Bu3HauaeThes came crmocoOoM KUTTsI. Crocio KUTTS — 11e
OJlHA 3 HaWBaXJMBIILIKX O10COLIATbHUX KATEropii, siki IHTETPYIOTh YSBJICHHS MpPO MEBHUN BUA
(tum)  KUTTEABUIBHOCTI  JroguHd. Crocid  KHUTTS — XapaKTEepU3YETbCS — OCOOIUBOCTSIMH
MOBCSIKACHHOTO JKUTTS JIIOJUHM, SIKI OXOIUTIOIOTH MOro TPYAOBY MAiSJIBHICTH, NOOYT, (opmu
BUKOPUCTAHHS BUIBHOTO 4Yacy, 3aJ0BOJICHHS MarepialbHUX 1 JyXOBHUX NOTped, ydacTb Yy
CYyCHUIBHOMY JKMTTi, HOPMHU Ta MpaBwia NoBeMHKU. Cnocid JKUTTS — OOUH 13 KpUTEPIiB
CyCHmiIBHOTO Tporpecy, mne — ,o00mmuus” moguau. Crnocid KUTTS Moke OyTH Takox
OXapaKTePU30BAHUM CTYIEHEM BIAMOBIMHOCTI (OPM JKUTTETISUTBHOCTI JTIOJWHUA O10JIOTTYHUM
3aKoHaM, sikuii cripusie (a0o He crpusie) 30epekeHHI0 HOro aganTtamiiHiX MOXKIMBOCTEH, a TAKOK
BUKOHAHHIO O10JIOTTYHMX 1 comianpHuX (yHKIiH. 3a Bu3zHaueHHaM BOO3, crocid XuTTs — 11e
croci0 iCHyBaHHS, 3aCHOBaHMM Ha B3aeMOJIi MDK YMOBAMM KUTTS Ta KOHKPETHHUMU MOJEISIMU
MOBEIIHKM 1HIUBiAa. MoOXXHa BHOKPEMUTH OOCTaBMHHU, MIO 3yMOBIIOIOTH MPOTHPIUYS MK
€BOJIOIIHUM PO3BUTKOM JIFOJICTBA TA HUHIIIHIM CIIOCOOOM >KUTTS: 3HIKEHHS PyXOBOI aKTUBHOCTI
Cy4acHOI JIIOJJMHU HUKYE PIBHSA, KU 3a0e31euye BIDKUBAHHS B €BOMIOLII OpraHi3My; MPOTHPIYs
MDK PYXOBOIO aKTHUBHICTIO, SIKA 3HIIKYETHCS, 1 BCE3POCTAI0YMM HaBAHTAXKEHHSIM Ha MO30K JIFOJIMHU,
31 3pOCTaOYOI0 MEPEHANPYTOl0 HOro HEHTPaTbHOI HEPBOBOI CHCTEMH, BUIIIOT HEPBOBOI JisSUIBHOCTI
Ta TICHUXIKH, KOM(OpPTHI YMOBH ICHYBAaHHS 31 3HM)KCHHSM (YHKI[IOHAJLHUX MOXKIIMBOCTCH
Opra”i3My Ta pO3BHTKOM JETPEHOBAHOCTI aJaNTaliiHUX MeEXaHi3MiB; MOpYLICHHs OalaHCy
MPUPOIHUX XapUYOBHX KOMIIOHEHTIB y OiK 30UIbIIEHHS Yy Xap4yyBaHHI NUTOMOI Baru
HCHATYpPAJIbHHUX 1 CHHTE30BaHUX pPevoBHH [4].

TakuM YWHOM, CHIBBIIHOIICHHS PI3HUX YWUHHUKIB 3a0€3MEYCHHS 370pPOB’S CY4acHOI
JIOAWHY, CTYIIHb BIUTUBY OKPEMHX YUHHHKIB Pi3HOI NPUPOAX Ha IMOKa3HUKH 3/I0POB s, 0OCTaBUHH,
10 3YMOBJIIOIOTH MPOTHUPIUYSI MK EBOJIOIIMHUM PO3BUTKOM JIIOJICTBA Ta HHUHINIHIM CIIOCOOOM
KHUTTS 1 T.JA. BIUIMBAIOTh Ha 3J0pOB’S KOXHOI JIIOJAMHH, sIKE, B CBOIO 4epry, Ha HETpaIuIliiHi
OioMexaHi4HI TMOKAa3HWKH Cepll CIOpTCMEHIB (y HamoMy TOCTIDKEHHI). 3a3Ha4uMo, IO
OiomexaHiKa — IIe HayKa NMpO 3aKOHM MEXaHIYHOTO PyXy B JKMBHUX cHcTeMax. [lo KHBHX CHUCTEM
(GiocucTeM) BIIHOCATHCS: @) IUTiCHI OpraHi3Mu (HanpUKJIa, JIIOHHA); 0) IXHI OpraHu Ta TKaHWHH,
a TaKOX PiJMHA Ta ra3d B HUX (BHYTPINIHBO-OPraHi3MEHHI CHCTEMH); B) 00’ €IHAHHS OpraHi3MiB
(HampuKJIa1, pa3oM Jiroua mapa akpo0ariB, IPOTUIiI0YI OOPIIi).

biomexaHika cmopTy $K HaBYajlbHAa IUCHMIUIIHA BHMBYAE PyXW JIOAWHU Yy TIporeci
BUKOHAaHHS (i3WYHMX BIOpaB. BoHa po3rinsmae pyxoBi [1ii  copTcMeHa SIK  CHCTEMY
B3a€MOIIOB’I3aHMX aKTUBHHX PYXiB 1 OJI0XKEHb #oro Tina [2, c. 93].

[Tomanpmmii po3BUTOK OiOMEXaHIYHHMX JIOCHIPKEHb 13 PI3HHX BHUJIB CIOPTY TpPUBAaB
3aBIIKM TpalsiM HAyKoBI[iB, 30kpemMa B.B.Tawmanis (ierka artieruka), A. A. Tecrnenka
(Bemocunemuuii  cropt), T.O. Xabineup (mwkHHE cmopt), O. A. ApxunoBa (TiMHACTHKa),
M. O. Hocko (Boseii6on), B.II. Jlamina, 3. }O. Youapaii (BineHa Ooporsba), B. M. CmupHOBa
(m3r0110), A. A. Makenona (BiibHa Oopots0a), B. I Ilmuceko, B.B.KpyroBa (BilicbkoBO-
MPUKIAJHI BUIUA €TUHOOOpPCTB) Ta iHmHMX. Y 90-Ti pOKM 3a I[i€}0 TEMAaTHKOK HAHOLIbII I[iKaBi
OlomexaHiyHi  jgochiipkeHHs  Oynu  mposeaeHi B, O. Kamy6oro  (kynboBa — cTpinb0a),
B. I. CuniroBuem (kminiuna Oiomexanika), P. O. 3yopuinoBuM (JimkHi TOHKH, OiatioH), Kxemiga
Piagom (6acker6omn), danxiayn Mypagom (ranmoon), FO. O. ¥Oxno, I.II. 3akopko (a31010),
T. A. Iomimyk (xynoxHs rimHactuka), B. 1. boOpoBHukom (iierka artieruka), A. M. PatoBum
(mxHUE criopT) Ta iHmmmu [1, ¢. 13].

Brxe HayKoBO JOBENEHO, MO ceplie BUKOHYE (DYHKIIIO Hacoca — OJHa 3 HAaWBAXKJIMBIIIUX
byHKIIH 11 opra”i3smMy (puTMiuHE CKOpodeHHs (crcToiia) Ta po3ciadieHHs (miactona) po6ovoro
miokapaa). Exokapmaiorpadist cepiist — o1uH i3 criocobiB obctexennst ta ouinku cepus (ExoKI', abo
V31 cepus): ,BimmynHs* (Bigromin), ,kapmio” (cepue), ,,rpado” (300paxkarn). Ile cydacHe,
Oe30omicHe, Oe3meuyne (He pOOUTH HISKUX MIKIAJUBUX BIUIMBIB Ha OpPraHi3M JIOJUHU, HE
OIPOMIHIOE TOIII0) OOCTEIKCHHSI.
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Mema cmammi — onycatu AaHi exokapaiorpadii y CHOpTCMEHIB Pi3HUX CHELiaTbHOCTEH;
1HPOPMATUBHICTh BEJIMYMHU TpajieHTa MOAyJd NpykHOCTI K; 1HGOPMAaTUBHICTh €HEPreTHUHUX
MOKAa3HUKIB.

Buknao ocnoenozo mamepiany oocnioncenns. B poborax [1, 7] mpoananizoBano naHi
exokapaiorpadii y CoopTCMEHIB PIi3HMX clieliaiizaliii Ta 3alpoloOHOBaHA METOAMKAa MOOYIOBH
JiarpaMu poOOTH JIIBOTO LUTYHOYKA, BIAMOBIIHO JO TIMOTE3H MPO aKTUBHY JA1aCTONy CEpLEBOTrO
CKOpOYEHHS Ha MPUKIaJl HABaHTaKEHb Ha Ceplie MijJ Yac TPEHYBaHb XOPTUHIICTIB. TakKUM YHHOM,
pekoMeH10BaHi [7] MeTomu IiarHOCTHKH OYJM BBEICHI B MPAKTUKY POOOTH TpEHEpiB 1 JiKapiB
¢1B3KYIbTYpHHX qucnaHcepiB. [1ig yac 11arHOCTUKK BUKOPUCTOBYIOTHCS SIK TPAIAMIIIAHI TOKa3HUKU
NepepaxyHKy pe3yibTaTiB T€OMETPUUYHUX BHMIPIB JIBOrO IIIYHOUKY CEpLs, TaK 1 HETPaUIIiiHI.
Jlo mepuiux BiTHOCHTBHCS KIHIEBHH MiarHOCTHYHHNA po3mip miBoro nuryHouka (KJIP), Tommza
miokapaa B cucrony (TMC), kinueBuii cuctomiuauii 06’em (KCO), ynapuauii 06’em cepis (YOC),
xBuwanHHMA 00°eM KkpoBi (XOK), sikuit BuxoauTh i3 jiBoro mnutyHouky (maca miokapaa (MM)
JiBoro muiyHouky). Jlo napyrux: impmekc ipuramii miokapaa (L.IM.) B cucromy, HOKa3HHKH
cepeqHbpOro TUCKY B (pasy HamoBHeHHs (P cp. Ham.), THCKy B JiBOMY HUTYHOYKY Ha MOYaTKy (asu
HanoBHeHHs ([1H.), THCKY B KiHII ¢a3u HanoBHeHHs (KH.), mokaszuuk aktuBHoCTi Aiactonu (KO-
KCO), rpagient monmyns npyxuocti Miokapna K = AE/AP, koedimieHT kopucHOi nii Miokapna
(K.K.A.M., %), podora niBoro nutyHouka 3a muki (P.JI.ILL1), eHepris IiBOro nuryHOYKa 3a IMKI
(E.JLILx).

Y mpoueci BU3HAUGHHS CepeqHbOro 3HaueHHs Moxyns mpyxHocti (E cep. 3H.)
BUKOPHUCTOBYEMO 3aJIeKHOCTI, 110 Oynu BuBeneHi AwiikepoMm [8] s BuIagKy BU3HAYCHHS
00’€eMiB BiAMOBIAHUX THCKIB y TOPOKHUHU JIIBOTO IIJTyHOUKA.

3Bakarouu, 110 JIBUH IITYHOYOK MOXe OyTH IPEICTaBI€HUM TOBCTOCTIHHOKO CEpPOIO:

K = (3/4)-KAP-(KIO + OOM)/((KAP — KCP)-OMM), ne

KJIP — xiHLIeBU# 1iaCTONMYHUI pPO3MIp JIIBOTO HMITYHOUKA,;

KCP — kiHIIEBHI CUCTOIIYHUN PO3MID;

KO - kiHneBuii AiacTOJUYHUNA 00’ €M JTIBOTO IUTYHOYKA,;

KCO - kiHueBuii cucTOMYHUN 00’ €M;

OMM - 00’eM Macu MioKap/a.

3rizHo BU3HAaYeHUX AaHuX [5, c. 63]:

KJIO = 7.KJIP*/(2,4 + K]IP);

KCO = 7-KCP?/(2,4 + KCP);

KJIO (1) = 7-(KJIP + 2-TMC)%/(2,4 + (K[P + 2:TMC);

OMM = KJIO (u) - KJ0O;

K = E/(Pn.—Pc.).

Benuunna K 3aneXuTh TUIBKH BiJ] TEOMETPUYHHUX PO3MIPIB JIIBOrO HUIYHOUYKA 0 1 MICIHA
HABaHTa)XEHHA. 3 LUKIOrPaMy pOOOTH JIIBOTO IITYHOUKA CIIAYE, 10 MOYATOK (pa3u HaIIOBHEHHS Ta
KiHelb (a3u BUINTOBXYBaHHs, KiHEIb (a3u HANOBHEHHS Ta IMOYaTOK (a3u BUIITOBXYBAHHS
npoxoaath npu ogHakoBux BignosigHo KCO 1 KJO. 3Bigcu, MOKINBO 3p0OUTH BUCHOBOK, 1110 K
oHakoBa s (pa3 HamOBHEHHsI Ta BUIITOBXyBaHHs. K — 6e3po3mipHa. Bemmuuna K = E/AP, ne E —
BenmunHa  momyns  mpyxHocti  (E=KAP), a ockineku gus a3 HaNOBHECHHS
AP mam. = (Ku. + ILu.)/2, T10  jmns ¢asu  BumroBxyBauus:  APsumr. = (Pc + Pn)/2;
APBumt.>APHan; AExgan.>EBumir.

3uaitnemo ¢akruune: E cp. Buwt. = K (Pc — Pn);

B Bumenasenenux dopMynax miTiHACKC ,,K* 03HaYa€, M0 BEINYNHA BiTHOCUTHCS JI0 KiHIS
dasu, migiaaexc ,,n° BigHOCHTbCS A0 mouatky (asu. Iliminmekc ,,c* BiAMOBimae CHUCTONIYHOMY
THUCKY, a MiJiHACKC ,,A" 11aCTONMIYHOMY THUCKY.

Busnauvatoun K ,kpoBaBum“ meromoMm, Ammikep mykaB K B iHTepBaii Pn—Pc=1
MM.pT.CT., pobuisiun mpunyiierns, mo KIP/(KAP — KCP) = 3-KIO/(KIO — KCO). Ilpu usomy, B
po3paxynkoBy popmyny K Anmikep miacrasiss He KO — KCO, a piuuiio 00’eMy HOPOKHHUHHA
JIBOTO IIJYHOYKA, IO BIAMOBiJajia Pi3HUIN THCKY B MOpOXHUHI 1 MM.pT.cT. Takum dYuHOM,
3po0iieHe HUM MpUNYIIeHHA € mnpaBauBuM. Hamu x mpoBeieHo pospaxyHku K Ui J1BOTO
IUTYHOYKa JIIOMUHU B diana3oHi Bu3HaueHHs KJIP i KCP 3a momomororo exokapaiorpada. Jlns
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TOro, U100 pe3yNbTaTu po3paxyHKiB K 3a HAIIMMH JOCTIPKEHHSIMU Ta JaHUMH AHJIIKEpa CIIBIAJIH,
NOTPIOHO MPOBOJUTH X BU3HAYAIOUM TOYHHMM yac MK MOKa3HUKAMH J11aCTOJU Ta CUCTOJH, SIK 1€
poOJIATh TpaAULIMHUM crmocoOoM. IHmmil cmocid — BuUpi3aHi MiIOKapau 3pa3Kd MOPOXKHUHU
pPO3TATyIOTh Ha PO3PUBHIM MalluHi, 110 nepeadadae BIAMOBY BiA npunyuieHb Anmikepa. L{i gani
CHIPHSIOTh 3HAYHUM TOTPIiIHOCTSAM (MPH OPEJACTABICHHI IDIYHOYKA B BHUIJISAI  BEIHUKOL
TOBCTOCTIHHOT c(epH, 1110 301IbIIeHa TPUOIU3HO B 3 pasu).

HactynHum eTanom A0CHiKEHHs] — BU3HAUYEHHS CEPEHHOI0 3HaYSHHS MOYJISl PY>KHOCTI1
miokapaa y ¢asi BumroxyBanns (E cp.sumt. = K-(Pc — Pn). 3rigno ganux [6, c. 373] 3naxoaumo
npUpicT MOBHOI eHeprii Miokapaa (eHeprito nedopmaiii Miokapaa) B (a3i BUIITOBXYBaHHS Ta MPH
3MiHi TUCKY Bif Pc 1o Pa.

OTtxe, hopmynu:

_ 2
(AU)':U (Pc—Po) ;
Buwm.
U=136-05-OMM -((a+b+c)-0,5-d)/4,
I[el

a=((x)+09"); b=((Y)+(y)");

c=((2)+(2)"); d=a-b+a-c+b-c;

(X) ’(y) ’(Z) — Hampy>XeHHs MepeAiOHANIbHI, KilbIEBl, HOPMalbHI 0 3O0BHIIIHHOT
MOBEPXHI MiOKap/a.

" " "
(X) ’(y) ’(Z) — T€ K JUI1 BHYTPIUIHBOI TOBEPXHI1
CHPUSAIOTH ONKCY POpMYIIH poOOTH MO BUIITOBXYBAHHIO KPOBI, IKa JOPIBHIOE:

U=136- (@ - Pcp.HanJ -(UOo)

[Mpupieussmu U i U 3uaiinemo P cp. Ham — cepemniii TMCK y (asi HaloOBHEHHS Ta
E cp. Ham. — cepe/iHe 3HAYCHHS MOJYJIsl IPYXKHOCTI B (ha3i HanoBHeHHs: P cp. Ham. = (P + Pu)/2.

CepenHe 3HA4YCHHS MOJYJIA MPYXHOCTI Miokapja B (a3l HalOBHEHHsI 3HAXOAUMO uepes3
KpPUBY Ta BHU3HAYEHHS THUCKY B TOPOXKHHHI IIIYHOYKA, TaK, 100 BOHA MPOXOIWIA Yepe3 TpH
kpanky, a came: npu P =0, Ecp.=0; npu P = (Pc+Pn)/2, Ecp.=E cp. Bumr.; npu P = oo,
E cp. = wo. dopmyna, sika Bianosinae uum ymoBam: E = E cp. Bumir. (exo. (—(P cp. Bumit. — P)/P));
tomi Ecp. wam.=Ecp. Bumr. (exo (-(P  cp.  Bumr. — Pcp.nHan.)/Pcp.Har.));
P cp.umir. = (Pc + Pn)/2.

JInsi BU3HAUYCHHS MMOYATKOBOTO Ta KIHIIEBOrO 3HAYEHHs B (a3i HAMOBHEHHS BHPIIIMMO
CHCTEMY DIBHSHHS, OJHE 3 SKHUX OTPUMAEMO, HPHUPIBHSIBINYU, SK [ poOWIH Buile s (a3u

BUTHAHHSI, BUTPATH eHeprii nedopMalliii BUKOHaHY poOOTy B (pa3y HalOBHEHHS JIIBOI'O HMITYHOYKA |
AUIIIZ AUIIII;

AU""'= (Pk - Pu)-U [ Ecp.uan.;
AU""'=(UO)-1,36 - Pcp.uan;

, 1e UO — ynapHuii 00’ €M JIiBOTO MUTYHOYKA.

Lln opmyra pozsazyem  iOHOCHO
Cl= (Px — Pn).

3 uacmynuoi

2- Pcp.nan = Px + Pn

BUBHAUAEMO
Pk =(C1+ 2- Pcp.nan.)l 2
Pu=Px-C1
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[licna po3paxyHkiB Oynyemo 0a3oBy Jiarpamy CepLEBOro IMKIY, SKa BIJMOBIIAE
JIIaCTOJIIYHOMY Ta CHUCTONIYHOMY THCKaM crokow Pc, Pn, Ku u IIn. [liarpamy, mo BiamoBimae
IHIIUM  (PI310JIOTTYHUM CTaHaM OOCTEXYBaHOro, TOOTO, MOKAa3HUKU apTepialbHOrO THUCKY,
HampuKJIaJ, MiCiAs BUKOHAHHS (PI3SUYHOTO HaBaHTAXKEHHS, 3amucyeMo B 1HImY 6a3zy. /[ns
BU3HaueHHs noka3HukiB Pc, Pr, [Tn u Ku Bukopucraemo pexomenaiii podoru [3].

[MpoananizyBaBiiy BUKIAJCHE B HAYKOBOMY JOCII/DKCHHI [7], 3amporoOHYyeEMO METOIUKY
JUISL TIarHOCTUKU (DYHKI[IOHAILHOT'O CTaHy 3a OJCP)KaHHM IEPEPaXyHKOM EKCIIEPUMEHTATbHUX
nanux exokapaiorpadii. [1lo6 momomortu TuM, xT0 Oyae BuBYaTH poOory [6], BHecemo mesiki
po3’sicienns. Ha puc. 12 [6] mpencraBieHi KpuBi 3alexHOCTe Mik 00’€MOM i THCKOM Y
CepleBOMY HUIYHOYKY: I/l Yac MiacTOJNM, HHXKHS KPHBA, B MPOIIECI i30TOHIYHOrO cKopoueHHs (Y
(a3l BUrHAHHS KPOBI Ha TOYATKY CHUCTOIH), i Yac cuctonu (BepxHs kpusa). Jocmigauk Ctpayd
JIOKa3aB, IO I1i KPUBI OJHAKORBI JUISI JIIBUX IITYHOUKIB Y MPAaKTUYHO 3JI0POBHUX, TaK 1 AJISI TUX, KOTO
o0cTexyroTh 13 matonoriiMu. B. M. KoBanienko nokazas neit ¢akr 1 s cnoptemenis. | cripaga, 1
371iBa 111 KPHBI MEpeCiKaroThCsl, 301ralounch y JiBii Ta mpasii Kparii. Bigcrane MK KpankaMmu 1o
TOPU30HTAJI1 € TOKAa3HUKOM TPEHOBAHOCTI Cepls, KUIBKOCTI KpOBI, SIKy Ceple CIPOMOXKHE
BUKHUHYTHU B 20PTY 32 OJIMH IOIITOBX. |, TAKMM YMHOM, 111 pe3yJIbTAaTH € MOKa3HUKOM TPEHOBAaHOCTI
cepus 1010 BUKOHAHHS poOOTH MO BUKUIAHHIO KPOBI 3 JIIBOrO IIIyHOYKAa. ABTOPU JaHOI poOOTH
Ha MPAKTHUII JOBENH, IO TaKe MOXIHMBO JJsi TpeHoBaHUX Jroneit. Ha puc. 12 [6] yci Tpu kpusi
371iBa BUXOMATH 13 KPaIlKy, sika BiINOBiga€ THCKY B HUTyHOUKYy P=0 TpeHOBaHHMX CIIOPTCMEHIB IiJl
Yac BUKOHAHHS HUMHU POOOTH Ha BEJIOEPrOMETpi. 3a paxyHOK TPEHYBaHb MOXKIIMBE MEPEMIIICHHS
npaBoi Kpanku BIpaBo. Take mepemilieHHs KOPUCHE J0 THX Iip, JOKH BOHO CYIPOBOKYETHCS
MiIBUIICHHSM [TOYaTKOBOT'O 3HAYEHHS THUCKY KPOBi B MOMEHT IOYaTKy BUTHAHHS ii 3 IIJITYHOYKA B
aopry. SIKIIO0 Takoro MiABHMINEHHS BXE HE Ma€, TO II€ pe3ydbTaT IO0YaTKy MOMEHTY
neperpeHoBaHocTi. [limkpecnumo, mo kepyBaHHs npoiiecom Pc max i Pc min moxmuBo min vac
TPEHYBaHb 1 XIMIYHHM IUISIXOM.

Y poboti [2] moBeneHO, HACKUILKM 3JI0POB’S OOCTS)KCHHX YIUIMBAE€ Ha OiOMeXaHIuHi
MOKA3HUKU CepIsl TPAKTUYHO 3JI0POBUX 1 CIIOPTCMEHIB BWINOI KBamidikaiii, B TOMY 4YHCII
XOpTHUHTICTIB. OOMexeHuil oOcar myoOmikaiii cratTi [2], He D03BOJMB MOBHICTIO JOCTIAUTH
MUTAHHS aJICKBATHOCTI BCIX MOKa3HUKIB. Pa3oM i3 UM (akToM BUSBHIIOCS, 1110 iH)OPMATUBHICTH
TPaAMLIHHUX €XO MOKAa3HUKIB HEJOCTATHS Ta € CEHC MpOaHali3yBaTW i He HaBeleHI B poOoTax
nokasHuku. OTKe, MpoaHATI3yeEMO AaHi AOCHIAHMKIB [5] 1 g0BeaeMo, SK MOXKHA MiABHIUTH
IHGOPMATHBHICTh JIarHOCTHKH IIiJ] 9ac BUKOPHCTaHHS JOJAaTKOBO HaBEJICHWX B mabn. 1,2, 3
MOKa3HUKIB PO3IIMPEHOT0 CIIMCKY HETPATUIIIMHIX TTOKa3HUKIB eXxoKapaiorpadii.

Tabnuys 1
®@i3ioJIoTiyHI XapaKTEePUCTUKHU Ta pe3yJabTaTH exokapaiorpadii
KBaJi(PikoBaHUX CIOPTCMEHIB Pi3HMX CIOPTUBHMX crieniajizamii

Buam cioprty
Hoxasmuku XopTUHT Axajnem. Beca (4.) DyTH0a
K 12,85 13,25 14,45
PJIIy 8501 7852 8983
EJII 7098 8020 9255
KKIM 96,75 97,9 97,06

3 tabmuup 1 Ta 2 BUAHO, 1o rpatieHT K Momymst mpy>KHOCTI JTIBOTO MUTYHOUKA MOKA3yeE, SK
3MIHIOIOTHCS (PI3UKO-MEXaHI4H1 BIACTUBOCTI Miokapa. YuM BiH MeHIIIe, TUM Kpallle JJIs JTHOUHU.
VY mpakTU4YHO 370pOBUX JItoAeH BiH KonuBaeThes Big 9,1 no 12,35. V cnoprcMeHiB 1ieil MoKa3HUK
Mae TEHJCHIII0 10 30uIblIeHHs: XopTuHrictTh — 12.85, akamemiune BecnyBanus (u.) — 13,25,
dyroomictu — 14,45 (Ous. ma6n. 1, 2). Bagmintonictu Ta miasui (MC) nokasuuk K anst miBoro
nuyHouka ogHakoBuii — 10,2; 6okcepu Ta crpigbmi (u) — 10,5; sxremenn — 12,1; 6opui — 12,4;
Becisipi (k) 1 TxexkBonaucTu — 13,4; B/a — 14,04; n/a — 14,5, a HaiiBuiuii koe(ilieHT y BeCIsIpiB
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(u)— 16,4. 3BepHemMo yBary, MIO IHAMBiAyadbHi MOKazHHKH K y BeIy4ux CIIOPTCMEHIB
MEPEBUILYIOTh CEpPEeIHI IPYIIOBI.

Tabauys 2
Di3i0/10TiYHI XapaKTepUCTHKHU TA Pe3yJbTAaTH exokapaiorpadii
NPAKTHYHO 3I0POBUX JII0j/ieii (32 TaHUMH BYEHHNX)
Hoka3zaukn 3a MyxapJsiMmoBUM 3a JlorinoBum 3a KoBasienko
K 12,35 13,25 91
PJIIy 5801 7852 5312
EJIIn 6058 8020 5400
KKIM 95,75 97,9 98,9
Tabnuys 3
Iloka3HUKH MPOCBITY 20PTH B CIOPTCMEHIB
Ne .
w/ Bua cnoprty IIpocsirt aopTH, cM
1. | BecnyBauus akagemiute (4.) 3,4
2. | BecnyBauus akamemiude (k.) 3,1
3. Baxka aTimeruka 3,0
4. | Baiinapka (4.) 3,3
5. | Xoprunr (4.) 3,1
6. | Per0i 3,1
7. | Jlerka atneruka (4.) 2,9
8. | Jlerka arneruka (k.) 2,5
9. | IlnaBauus 2,8

BBakaeTbcs, mo uuM Oulblie MPOCBIT aopTH, THUM Kpame Moxe mnpamoBatu CCC
CIOpTCMEHa MpH (I3UYHOMY HaBaHTaXEHHI. Y mabn. 3 TPUBEICHI CepelHi JaHi MOKAa3HUKIB
npocBity aoptu (ITA) y cmopTcMeHiB pisHuX creriamizaiiii. HaiiOinemia BemwmuuHa ITA
BiJI3HAYAETHCS Y YOJIOBIKIB BecisApiB-akaneMicTiB — 3,4 cM i1 BecispiB-Oaitnapounukis — 3,3 cMm.
[TopiBHtorOuM iHAMBiNYyanbHi mTokasHukW [IA y BecmspiB-akaAeMmicTiB, 0ayumo, MO0 NPSIMOI
3anexxHocTi MK ITA 1 cmoptuBHUM pesynbTaToM Hemae. OTke, 30UIbLICHHS MPOCBITY AOpPTH €
O3HAKOI0 MOTEHIIMHUX MOXJIMBOCTEH aOpTHU 3IIHCHUTH JOCTaBKY KpOBI B JIBOTrO LUTYHKY /0
M’s131B. [loka3sHuMKkHM poOOTH, BUKOHYBAHOI JIIBUM HUIYHOUYKOM 3a ITUKII, CBiYaTh MPO MOTEHITIHHI
¢b13uyHi oro MOKIUBOCTI. YnM BUIMHI L€l TOKa3HUK, TUM OUTBLIMM ITOTEHIIIaIOM BOJIOJIIE Ceplie
cnoprcMmena. Cepea OCHIKYBaHUX CIIOPTCMEHIB PI3HUX BUAIB CHOPTY BUIAUISIOTHCS: PyTOOI,
XOPTHUHT, TXEKBOHJI0, TUTABAaHHSI, /1€ MOKa3HUK poOOTH JTIBOTO IITyHOUKA 3a UK nepesuirye 8000
MM.pT.cT.ecM’. HaliHmKkumii TOKa3sHMK cepes cropTcMeHiB 3adikcoBanmii y crpimbui (4946,3
MM.pT.cT..cM’), sxtcMeHiB (5289,9 mm.pr.cr.ecm®), BakkoarneriB (4857,2 MM.pT.cT.ecM®), 10
3HAYHO HMKYE MOKA3HHMKIB mpaktidHo 3710poBux (I13) mozeit (5312,6 mm.pr.cT.ecm’). Husbki
MOKAa3HUKU pOOOTH JIBOrO HUIYHKA B Py BUCOKO KBalli(DiKOBAaHUX CIIOPTCMEHIB MOXKYTh OyTH
MOSICHEH1 iX POCTO-BarOBUMHM JTaHUMH. AJUKE, B CIIOKOT JIIBUM HUTYHOYOK, B OCHOBHOMY, OTPIOHMIA
JUIsl KpOBOTIOCTaYaHHs M’s130B01 MacH. [liist 3a0e3mnedeHHst Becisipa-akaaemicra (y cepeJHboMy picT
185 cm., Bara 85 kr) cepiie MOBHHHO 3aTPATUTH OUIBIIY KUIBKICTh CHEPrii, HDK BaKKOATIETA MPH
pocty 165 cm i Bazi 69 kr. ToOTO, Ma€MO MPOBOJIUTH JOCIIKEHHS, TIOPIBHIOIOYN €HEPrOBUTPATH
IpY BUKOHaHIA poOOTI JIBOrO IUIyHOYKA B CHOPTCMEHIB, L0 MaloOTh OJHAKOBHMM 3pICT 1 Bary.
TakuM YMHOM, 3IITOBXHYIHUCS 3 IiKaBUM (DakTOM: MpOpaxyBaBIIM 3a JAaHUMHU exokapaiorpadii
E. A. lllupkoBua (1991), BcTaHoBwiIM, 110 poboTa, 3pOOJicHA JIIBUM HLTYHOYKOM Y CIIOKOI, Y
MCMK 1o mnaBanHio B nopisrsaHi 3 MC nomitHo Menmia (7172 i 9012 mm.pr.cr.ecm). Ile
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3aKOHOMIPHHUM CBiT4eHHAM € Toro, mo Ti MC, y SKuX OpH IHIIUX OJHAKOBUX JAaHUX MEHIIA
BEJIMYMHA poOOTH, 3p00JIeHa JTIBUM LUTYHOYKOM 3a IIUKJI, MOXKYTh OyTH OUIbLI MEPCHIEKTUBHUMM.
Tobro, us kareropis MC sk Ou 30eperna Outblumii pe3epB (SHEpreTHUHHMN MOTCHINAN) IS
MaifOyTHIX BUTpaT NpPU BHKOHAHHI CIIOPTCMEHOM pOOOTH Ha TPEHYBAaHHSX 1 3MaraHHsX.
[Toka3HMKH KITBKOCTI €HEeprii, mepesaHoi MioKap0M KPOBI, 110 BUTAHSETHCS 3 TIOPOKHUHH JIIBOTO
LUTYHOYKA 32 LIUKJI, y MOPIBHAHHI 3 MOKa3HUKaMU POOOTH JIIBOTO IITYHOYKA B CIIOPTCMEHIB y CTaH1
cnokoro, 3a 1wk nepenaerbesi Ha 100-200 oamHUIL MeHIIE, HDX BUTPAYa€ThCs CHEPrii Ha
BUKOHAHHS pOOOTH.

Koedimienr xopucuoi aii (KKJI), mo € KOMIUIEKCHHM IOKa3HMKOM pPOOOTH JiBOTO
nutyHouka, y 13 moaunu ckinanae 98,9 %. V criopTcMeHiB 1ie# MOKa3HUK 3HAXOAUTHCS B Jiana3oHi
Bix 94 no 99 %. Haitnmxunii KK/ 3adikcoBanuii y BaxkkoatieTiB — 94 % i ctpiasiis — 95,3 %, 1o
MOSICHIOETBCSL TIEPEBArol0 B iXHHOMY TPEHYBaHHI POOOTH CTaTHYHOI CHPSMOBAHOCTI, HACIIAKOM
gyoro 1 € crmabka TpPEHOBaHICTh cepueBoro M’s3a. [IpoananizyemMo iH(OPMATHUBHICTD
3alPOMOHOBAHUX BEIMYHMH NPHU AIarHOCTHI (QYHKI[IOHAIBHOT'O CTaHy CepIIs.

Ingpopmamuenicmo eenuuunu zpadicnma mooyas npyyxcuocmi K. Benmnuuna K, Oynyqan
MOKAa3HUKOM TMPYXHUX BJIACTUBOCTEH, XapaKTepH3ye SKIiCTb Marepialy — Miokapjaa, 3 SKOro
3pobnene cepue. OTke, O4iKyeMO, IO B KOXHOI JIFOAWHY ISl BEIMYMHA pi3HA. AJe, UM 3HaYMMe
PO3XODKEHHS, 1 Big 4oro 1me 3anexurh? Take X NMUTAaHHS BUHHUKAE ¥ IIOAO y3aralbHEHHX
MOKA3HUKIB OIIHKM BHKOHAHHS CEpIIeM HAcOCHOI (YHKLIi Ta II0J0 IHIIMX BHUIIE3raJaHUX
BennuuH. 1lle B MUHYJIOMY CTOJITTI BYCHI BCTAHOBWIIM TOW (DaKT, 110 00CAT i Maca cepIis B IUKUX
TBapuH Habarato OiIbIle, HDK Y JOMaNIHIX TOro X Buay. [IpuunHa — nmpupoaauii 100ip B MPUPOI,
IO 3aJHMIIA€ B JKUBUX OUTBII CHJIBHHX, PYXJIUBUX, BUTPUBAINX, 3JaTHUX MEPEHOCHTH BEIUKI
Gi3udHI HAaBaHTa)XCHHS, THX, XTO OUIbIIe pyXxaeThcs. OTKe, YMM OLUIbIIC HABAaHTAKEHHS, TUM
OinbIne cepue. A, 4yiM OinbIIe cepiie, TUM Kpaie? 3 TOYKH 30py aHaTOMii, aHATOMH CTBEPIKYIOTh:
30UIBIICHHST CepIll — IIe J0oOpe, ale TUTbKU TOMl, KOJH 30UIBIIYIOTHCS HOrOo pi3HI YaCTHHH
MPOMOPITIAHO, aJe HE MPSAMO TMPOIOPIIHHO, a TO TEBHOMY 3aKOHY. 30UIBIIYETHCSA iaMETp
MOPOXHUHU Ta TOBHIMHA Miokapaa. CTaTUCTHKa BCTaHOBWIIA, IO TUN cepus (GopMyeTbes B
3aJI@KHOCTI Bil TOro, SKE HABAHTA)XEHHS IIEPEBAKAE. CIIOPTCMEHH, IO IEPEeTPEeHyBaIHCH,
3aiiMarOYMCh MUKIIYHAME BHIAMH CIIOpTy (BeCspi, IUTaBIli, OIryHH Ha JOBT1 AUCTAHIT), APYTHA —
JUIsl CIIOPTCMEHIB, IO MEPETPEHYBAIKCS, 3aiMAIOYUCh CHUIIOBUMH BHIAaMHU CHOPTY (LITAHTICTH).
Yepe3 npuiioM XIMIYHHX TIpenapariB cepie Mpamie B TaKMX yMOBaX, KOJIH M S30Bi1 KIITHHH
MEPEPOILKYIOTECA, abo BOHH (KJ'IITI/IHI/I) HE B 3MO31 BYAaCHO BIJHOBUTHCS 4epe3 HaI[MlpHe
HABAaHTAXEHHS 1 PyHHYIOTHCS, 3aMIIIalOYUCh >KUPOBOI0 TKAHMHOK. Bci BHMAKu maTonorii
CYNPOBO/DKYIOTHCS TOTIPUICHHSAM (i3MKO-MEXaHIYHUX BIACTUBOCTEH MioKapaa, BUMIPIOBaHHX
IpajlieHTOM MOAYJIS MPY)KHOCTi, TOOTO TUM TOKa3HUKOM, 10 o3Hayae jitepa K. Sk mokazamu
SKCIIEPUMEHTH, BEeJIMYHMHA I 3Ha4yHO pizHa mis rpyn [13 i 3 matonoriero: HMK (HemocTatHicTh
MmiTpasibHoro Kianana), MC (mirpansuii crenos), CA (cteno3 yers aoptu), HAK (HemocraTHicTh
aopTambHOrO KiamaHa). Sk mokaszaB anami3, BenmduHa K BimoOpakae HaKONMMYCHHH BIUIUB
(aKkTOpiB HABKOJNHWIIHBOTO CEPENOBHINA, YMOB, Y SKHX JIIOAWHI TNPHXOJUTHCA MepeOdyBaTH
TpUBaJIMK Yac 1 (i3MKO-MEXaHIYHI BIIACTHBOCTI MioKapja. B cmopTcMeHIiB THI ,,CTOPTHBHOTO
cepus” GoOpMyeEThCS B 3aJIKHOCTI BiJ BUIY criopTy. Hampukman, y COPTCMEHIB irpOBUX BHUIIB
MOMITHO PO3POCTAIOTHCS CEPIIEBI TOPOKHUHHU, a MiOKapJ] 3aJUIIA€ThCS Maibke Oe3 3MiH;
CIIOPTCMEHH, SIKi TIPAITIOI0Th HA BUTPUBAIICTH 30UIBITYETHCS TOPOKHUHA Ta CTa€ OUTHIT MAaCUBHUI
1 MioKap,.

Ingpopmamusnicme enepzemuunux noxaznuxie (Odeakux). Pobora umiyHouka B (asi
BUILITOBXYBaHHS MOXKe OYTH CX0Ka KJIi3Mi, 3 SIKOT BUTaHSIOTh (BHIABIIOIOTH) BOJY, IO 3AIIOBHIOE
il mopokHUHY. THCK IUIsI CTUCHEHHS IIUTYHOYKA CTBOPIOETHCS 32 PAXYHOK CKOPOUYEHHS BOJIOKOH
miokapaa (¢piopui). Tuck ctucHenHs Pl cTBoproe HampykeHO-Ie(OpPMOBaHUI CTaH OOOJOHKH.
[Ipu BuMipi THCKY TO Meroay KopoTkoBa MaHXeTa TEpENIKO/DKAE€ BUTIKAHHIO pianHU. Takum
YUHOM, TIPU BUKOPUCTAHHI JJAHOTO METOJy B CHCTOJII BUMIPIOEThCS He OiuHMiA THCK Po, To6TO PC >
Po, a tuck ekBiBajeHTHHUI THCKy Pl (piBHe Homy BiamoBigHO B cucrony Pc). ¥V miacromi x
BuMiptoBaHuii 1o KOpoTKoBy THCK — Iie € Oi4HHMi THCK Ha MoMeHT BuMmipy P, omxke, Pn = Po.
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Enepromnoka3Huk OIIHKK POOOTH JIIBOTO IIJIYHOUKA, YUCEIHHO JAOPIBHIOE BIIHOMICHHIO muromi S1,
PSIMOINIPONOPIIHHOT KOPUCHIN poOOTI, 3p00iIeHOT JIIBUM IUTYHOYKOM, Ha TuIomy S2, oOMexeHol
JIHIEIO 3aJIEKHOCTI TUCKY B MOPOYKHUHI JIIBOr0 HNUTYHOUKA Bif ii oOcsary. BenmuuHy 1o HazBeMo
KoedilieHTOM KOpHUCHOI 1ii pobotu miBoro nurynouka: KK (o) = S1/S2. Omke, KK (m.m1.) —
3a0e3neyeHHs poOOTH ceplis K Hacoca, [0 MOKa3ye CIIBBIAHOMIECHHS KOPUCHOT pOOOTH LIUTYHOUYKA
JI0 CyMH BUTpAT 1 ii QyHKIIIO.

Bucnosku. AxtyanizoBaHO NUTaHHS 10A0 (OPMYBAHHS CBITOIVIAAHOI AYMKH PO
30epekeHHs] HalOUIbIIOi MIHHOCTI — 370poB’s MoauHu. Tak, B yctaBi BcecBiTHboi Opranizanii
Oxoponu 310poB’st (BOO3) HaBOAUTHCS BU3HAYEHHS: ,,370pOB’sl — 1€ CTaH MOBHOTO (Pi3HYHOTrO,
JyIIEBHOI'O Ta COLIATBHOIO OJlaromnonayyds, a He TUIbKUA BIICYTHICTh XBOPOOM uu (i3uyHUX Baj ™
[4]. 3BepHeHo yBary Ha HAayKOBi mpalli pPIi3HHX YYEHHX, MO0 PO3BUTKY OiOMEXaHIYHUX
JOCHIIKEHb 13 PI3HUX BUMAIB CIOPTY, AKI CIPHUSUIM MOKPALICHHIO pEe3yJbTaTiB Y CHOPTCMEHIB.
Omnwucano nesiki gaHi exokapaiorpadii y CopTcMeHiB pi3HHX CHeUiaIbHOCTEH; iH()OPMATHBHICTb
BEJIMUMHU TpajieHTa Moayns npyxHocTi K; iHGOpMAaTHBHICTb €HEpreTHYHUX IOKA3HUKIB 1
BCTaHOBJICHO, 10 HAWOUIBII iHHOPMATHBHUM € MOKA3HUK TPAAi€HTa MOAYJIS MIPYKHOCTI MioKap/aa
JIBOTrO HMITYHOYKA.

Ilepcnekmugy nooanvuio2o 00cnioycenna BOAYAEMO HAJaHHS TPEHEpPAM CIOPTCMEHIB 1
JTikapsM  Qi3KyIbTYpHHX JAWUCIAHCEPIB HAyKOBOI JOMOMOTM Y TIPOLECi OBOJIOMIHHS HHUMHU
NPaKTUYHUMH HaBUKaMH B BUKOPUCTAHHI 3aIPOIIOHOBAHOT METOIMKH.
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Bnaue 300poé’s na Hempaouyiiini 6iomexaHiuHi NOKA3HUKU cepUs CROPMCMEHI8 3a
pe3yabmamamu 0aHux exoxapoiozpagii.

Y cmammi onpuniooneni dani nokasnukie exoxkapoioepadii, wo ompumani na npomssi 20
POKI8 NpuU eKCnepUMeHmMaibHoMy 00cmediceni cnopmemenis euuoi keanigixayii eikom 6io 18 oo
21 poxy (208 ocib). Jocrionuxu pobasime akyenm npo 6niué pieHs 300p08°s HA Hempaouyiini
OioMmexaniuHi NOKAZHUKU Cepysi CHOPMCMEHI8 3a pe3yibmamamu 0anux exokapoioepagii. Adxce,
icmopis po36umky 3Hanb npo 300pos’s napaxosye nonad 2000 poxie. Takum uurnom, 300po8’si —
ye cmam noeHo2o izuuHo2o, OYX06H020 MA COYIANbHO20 DIA2ONONYUYS, d He Tulle 8i0CYMHICMb
X60pob i @isuunux Hedonixie. OpicHmosHe CRiGGIOHOWIEHHs DI3HUX YUHHUKIG 3a0e3nedenHs
300p08°ss  CY4ACHOI JNI0OUHU Ma€ OCHO8HI womupu noxioui. cenemuunuti (20 %), cman
Haskoauunvo2o cepedosuwa (20 %), meouune zabesneuenns (8 %), ymosu ma cnoci6 scummsi
mooeti (52 %) (Cmamym Bcecsimnvoi Opeanizayii Oxoponu 300opoe’s (BOO3). Asmopu
36epmaioms y8azy, wo po36UMOK OIOMeXaHIYHUX OOCAIONCEHb i3 PI3HUX 8UOIE CNOpMY MPUBAs
3a605KU  npaysm Haykoeyig, a xopmune (Hayionanvuuil eud cnopmy Vkpainu) nouanu
docriddicysamu minbku Ha nouamxy XXI cmonimms Hayxo8yi ma cnopmcmeHu-Haykosyi, sKi
ONUCY8anU B1ACHI NPOBeOeHl O0CHIONCeHHs 8 30IPHUKY HAYKO8UX npayb ,,leopis i memooukxa
xopmuney*. Aooace, oiyiiine eusnanns xopmuney eudom cnopmy eiooyrocs ¢ 2009 poyi.
besnepeuno, onucani oamni exoxapoiocpaghii 'y cnopmcmenie pizHUX —cneyianibHOCmell,;
iHpopmamusnicmey  eenruyunu  epadienma  mooyas — npyscnocmi K ingpopmamuenicme
eHepeemuuHUX NOKA3HUKIE — ye He B8eCb apCeHal 0azamopiuHux O0CHiONCeHb BUKIA0AYI6-
HAYKo6Yig, NIKAPI8-HAYKOBYIE | CNOPMCMEHIG-HAYKOBUIE.

Knrouosi cnosa. xopmume, euou cnopmy, 300po8’s, exokapoioepagiisi, cnopmcmenu,
NOKA3HUKU cepys, izuune, OyXo8He ma coyianibHe OAA2ONONYYYS, 300POBULL CHOCIO HCUMMISL
JIHOOUHU, 30IPHUK HAYKOBUX NPAYb.

Eduard Yeremenko.

Educational and science Institute of the special physical and combat training and
rehabilitation of the University DFS Ukraine (University Str., 31, Irpin, Kiev region, Ukraine).

Victor Chibisov, Yuriy Reyderman, Daryna Zahorodnyuk.

Dneprodzerzhinsk College of Physical Education (Telmana Str. 17, Dneprodzerzhinsk,
Ukraine).

[ 110



http://elib.lutsk-ntu.com.ua/book/tf/fiz_vyh/2010/10-087/page4.html

Teopis i memoouxa xopmunz2y. Bunyck 5, 2016

Zoya Dihtyarenko.

Institute of Problems on Education of the National Academy of Pedagogical Sciences of
Ukraine (Berlynskoho Str. 9, Kyiv, Ukraine).

Impact of health on innovative biomechanical performance athletes heart on the results
of echocardiography data.

The article published figures echocardiography data obtained during 20 years with the
pilot surveyed the athletes of the highest qualification aged 18 to 21 years (208 people).
Researchers have focused on the impact of health on innovative biomechanical heart rate of
athletes on the results of echocardiography data. Indeed, the history of knowledge about health has
more than 2000 years. So health care — a state of complete physical, mental and social well-being
and not merely the absence of disease or deficiencies. The tentative value of various factors
ensuring the health of modern man has four main derivatives genetic (20 %), the environment
(20 %), health care (8 %), conditions and way of life (52 %) (Charter of the World Health (wHO).
The authors point out that the development of biomechanical studies of different sports continued
through the works of scientists and Horting (national sport Ukraine) began to investigate only the
beginning of the XXI century, scientists and athletes scientists who describe their own studies in the
collection of scientific papers ,,Theory and Methods Horting*. Indeed, official recognition Horting
sport took place in 2009. Undoubtedly described data Echocardiography in athletes of various
disciplines, informative value of the gradient modulus K, informative energy performance — this is
not the whole arsenal long-term studies teachers, academics, doctors, scientists and athletes and
scientists.

Key words: Horting, sports, health, ehokardiohrafiyiya, athletes, heart rate, physical,
spiritual and social well-being and healthy life, technologies.

Inyapa Epemenko, Buktop YUubucos, IOpuii Peiinepman, /lapss 3aropoaHmok,
3os IuxTsapeHko.

Bausanue 300po6vs Ha nHempaouyuoHHvle OUOMeEXaHUUECKUe noKazamenu cepoya
CROPMCMEH06 NO pe3yibmamam OaAHHbIX IXoKapouozpaguu.

B cmamwve onybnuxosanvl Oanmvie noxkazameneu s3xokapouozpaguu, NoiyyeHHvle Ha
npomsicenuu 20 nem npu  IKCnEPUMEHMATbHOM 00CIe008AHUU  CHOPMCMEHO8  BblCulell
keanupurayuu 6 sozpacme om 18 do 21 200a (208 uenosex). Hccnedosamenu oenarom akyenm o
BIUAHUU YPOBHS 300P08bS HA HEeMPAOUYUOHHblE OUOMexaHuyeckue nokazamenu cepoyd
CHOPMCMEHO8 NO Pe3yIbmamam OaHHbIX 3XoKapouoepaguu. Beowv, ucmopus passumus 3uanuii o
300posve Hacuumvieaem 6onee 2000 nem. Taxkum obpazom, 300po6be — SMO COCMOSHUE NOTHOZO
@uzuueckozo, OYX08HO20 U COYUATLHO2O OAACONOAYYUSL, A He MOAbKO omcymcemeue bone3nell u
Quzuueckux  Hedocmamkos.  OpueHMUpPOBOYHOe  COOMHOUIEHUE — PA3IUYHBIX  (PAKMOPO8
obecneuenuss 300P08bsL COBPEMEHHO20 HeN08eKd uMeen OCHOBHble UYemblpe NPOU3B0O0HbLE:
cenemuueckutl (20 %), cocmosinue oxpyscarowei cpeovr (20 %), meduyunckoe obecneuenue
(8 %), ycrosus u obpaz owcusnu aooeti (52 %) (Yemas Bcemupnoii Opeanusayuu Oxparvi
300posvss  (BOO3). Aemopvt obpawaiom enumanue, 4mo pazéumue OUOMEXAHUYECKUX
UCCEe008AHULL NO PA3TUYHLIM BUOAM CHOPMA NPOOOINCANCA 01a200aps mpyoam Y4eHwvixX, d
xopmune (HayuoHanbHLI 6UO cnopma YKpaunvl) HAuamu ucciedosams moivko 6 Hauane XXI
6eKa yueHvle U CHOPMCMEHbI-YYeHble, KOMOpble ONUCHIBANU COOCHBEHHblE NPOBEOEHHblEe
uccnedosanuss 6 CcOopHuKe HAyuHbiX mpyoos ,,Teopus u memoouxa xopmunea®. Beow,
oguyuanvHoe npuznanue xopmuuea euoom cnopma cocmosnoce ¢ 2009 2o0y. Beccnopho,
ONUCAHbL  OaHHble  IXOKApouoepaguu y  CHOPMCMEHO8  PA3IUYHBIX — CHeyudlbHoCmell,
ungopmamuenocmes  eauduHbL  epaduenma mooyaa  ynpyeocmu K, ungopmamusnocme
9Hepeemudeckux noxkazamenei — MO He 6eCb APCeHANl MHO2OJIeMHUX UCCAe008AHULL
npenooasameineii-y4eHvlx, 6payeli-yuyeHviX U CHOPMCMEHOB-YUEeHbIX.

Knwuoei cnosa. xopmumue, euovl cnopma, 300p0o8be, 3X0KaApOuospapus, cnopmcmenvl,
noxazamenu cepoya, usuueckoe, 0yXo8Hoe U coyuaibHoe 01a2onoaydue, 300pPosulil 00Pa3 HCU3HU
yenoseKa, COOPHUK HAYYHBIX MPYOOs.
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