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AKTYAJIBHBIE ITPOBJIEMbBI ®H3NOJIOT'NH BET'A HA JUINHHBIE THCTAHIINN
(AHAJIN3 UCCIIEJOBAHHUU 3APYBEKHBIX IABOPATOPHUU 3A 2010-2016 r.r.)

Lenbto maHHOH pabOTHI SIBUJIOCH BBIABJICHHE AKTYaJIbHBIX Pa3paOOTOK M TEXHOJIOTUH BEMyINNX
Hay4HBIX JJabopaTopuii Mupa 1o npodiemMe COBEPIIEHCTBOBAHUS MTOATOTOBKH CIIOPTCMEHOB B Oere
Ha AuHHEBIE AUCTaHIMU. OCyIIEeCTBISUIUCH MOUCK U cOop McTOuHMKOB nH(popMmanuu 3a 2010-2016
IT. (CTaThH, MaTepHaibl KOHpEPEHIHH, Ky pHaibl). HaliieHHbIe HCTOYHUKY MEPEBONMINCH HA PyC-
CKUH SI3bIK U NOJBEPTajiCh HAYYHOMY PEIaKTUPOBAHHUIO U aHAU3Y.

Pe3ynbraTel MCCenOBaHUS MOKA3allk, 4TO 3apyOeKHble YYeHbIe MPOIOJDKAT 3aHUMAThCS TO-
UCKOM (PHU3MOJIOTHYECKUX MPEJUKTOPOB YCIEUIHOCTH B BHAAX CIIOPTa HA BBIHOCIUBOCTBH. BenmyTtcs
UCCIIEIOBAHMS U TUCKYCCHH, KACAIOIINECs] KKEHUICKOTo (PEHOMEHa», CBSI3aHHOTO C FT€HETUYECKUMU
0COOEHHOCTSIMH U OCOOBIM CTPOEHHEM OTIOPHO-IBUTATENBLHOTO anmapara OeryHoB n3 Kennn. Han-
OONBLIYIO MEPCIIEKTUBY B YJIYYIIEHUH CIIOPTUBHBIX PE3YJIBTATOB JIETKOATJIETOB, CIICLUAINZHPYIO-
muxcs B Oere Ha JUIMHHBIC TUCTAHLUH, 3apyOekKHble CHEIUAIUCTBI BUIAT B MOBBIIIEHHH 3KOHO-
MHYHOCTH Oera. DTO MOXET AOCTHraThCsl Pa3HBIMU MyTSMU. ONTUMH3ALMEH TeMIla, OCOOEHHOCTSI-
MU OTTAJKUBAHUA 33 CUYET IMPUMEHEHHUS CIIeLUANIbHON 00YBH, UCIIONB30BAHUEM WJIM HAO0OOPOT HC-
KJIIFOUEHHUEM OIPEIeJIEHHBIX TPEHUPOBOUHBIX cpencTB. OQHAKO, HEOOXOIUMO YUHTHIBATH, YTO Oe-
roBasi 5KOHOMUYHOCTb SIBJISIETCSI BBICOKOCTIEM(UIHOM K Oery Ha onpeneseHHONH CKOPOCTH Uith (pu-
3HOJIOTMYECKON MHTEHCUBHOCTH (ypoBeHb KoTOopoit onpexnensiercs UCC, notpebneHneM Kuciopoaa
U BEHTWJILIMOHHBIMU TIOPOTaMH), & TAK)KE 3aBUCUT OT F'€HAEPHBIX OCOOCHHOCTEH.

KawueBbie ciioBa: ¢usuono2us cnopma, neckas amiemuka, cmaiiepckuil 6e2, cnopm Gulcuiix
docmudiceHuil, nompeoaenue Kuciopood, ONOPHO-08USAMENbHbIT ANNAPAM, SHEPLO3AMPANbI, IKO-
HOMUYHOCHTb.
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CURRENT PROBLEMS OF PHYSIOLOGY LONG-DISTANCE RUNNING
(ANALYSIS OF FOREIGN RESEARCH LABORATORIES FOR PERIOD 2010-2016)

The aim of this study was to identify current developments and technologies of the world's lead-
ing research laboratories on the problem of improving the training of athletes in long-distance run-
ning. Search and collection of information sources for the years 2010-2016. (Article, conference
proceedings, journals). Found sources were translated into Russian and scientific editing and sub-
jected to analysis.

The results showed that foreign scientists continue to search for the physiological predictors of
success in sports endurance. Studies are under way and discussions on "Kenyan phenomenon" asso-
ciated with genetic characteristics and the special structure of the musculoskeletal system of runners
from Kenya. The most perspective in improving sports performance athletes, specializing in long-
distance running, foreign experts see jogging in improving efficiency. This can be achieved in dif-
ferent ways: the optimization rate, especially repulsion due to the use of special shoes, or vice versa
using the exception of certain training facilities. However, be aware that running economy is highly
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specific to run at a certain speed or a physiological rate (the level of which is determined by heart
rate, oxygen consumption and ventilation thresholds), and also depends on the gender-specific.

Keywords: physiology, sports, athletics, long-distance running, elite sport, oxygen consumption,
musculoskeletal system, energy consumption, efficiency.

Beenenune. 110CTOsAHHBIN POCT CIOPTUBHBIX
pe3yabpTaToB B Oere Ha BBIHOCIMBOCTD M OTCTa-
BaHUE POCCUNCKUX CIIOPTCMEHOB B CTAaHEPCKUX
IMCLUIUIMHAX OT BEIyIIUX MUPOBBIX JIHIEPOB,
TpeOyeT KauyeCTBEHHBIX M3MEHEHUH B CHCTEME
CIIOPTUBHOW TOATOTOBKH M [I€JaeT aKTyallb-
HBbIM 0030p COBPEMEHHBIX 3apyOeKHbIX padboT
10 TAHHOMY HAIPABJICHHIO UCCIIEIOBAHHI.

Hens paGoTbl: BBIIBICHHE AaKTYaJbHBIX
pa3paboOTOK M TEXHOJOTHH BEOYIIUX HAYYHBIX
naboparopuii Mupa 1o nMpodieMe COBEPIICHCT-
BOBAaHMS TIOATOTOBKU CIIOPTCMEHOB B Oere Ha
IUTHHHBIE TUCTAHLIUH.

OcHOBaHMEM [JIs1 BBIMOJIHEHHUS] HACTOSIIIEH
padotsl siBriics ['ocymapcTBEHHBIN KOHTPAKT C
MunuctepctsoM criopta P@ Ha BbINOIHEHHE
HUP Ne 484 ot 25.08.2016 1.

MeToabl M OpraHM3alusi HCCJIEA0BAHUS.
OcymecTBIsUTMCh TTONCK U COOp MCTOYHUKOB
uapopmanuu 3a 2010-2016 r.r. (ctaTeH, MaTe-
puanel KoH(epeHUnH, xKypHaiel). HalineHHbIe
UCTOYHUKH MEPEBONMINCH HA PYCCKHH SI3BIK U
MOJBEPraINCh HAYYHOMY PEAAKTHUPOBAHUIO U
aHaIusy.

PesyabtaTrel m ux o6cyxaenue. Criocob-
HOCTb MPOU3BOIUTD SHEPTHIO a3pOOHO SIBIISAET-
csi 00sI3aTeNbHBIM yCJIOBHEM JJIsl XOpOIIeH
NPOM3BOIUTEILHOCTH B O€re Ha JJIMHHBIE THC-
TaHIMHM U HATIPSIMYIO 3aBUCUT OT HAJIUYUS KHU-
CJIOpONa, YTIJIEBOAOB M CHOCOOHOCTH MBILIEU-
HbIX MUTOXOHApUM npousBoante AT®. B Bu-
Jax CIIOpTa Ha BBIHOCJIMBOCTBH YCIIELIHOE BbI-
CTyIJIEHHE KOppeNIUpyeT C MaKCUMaJIbHbIM I1O-
tpebnenuem kucnopona (MIIK), koropsiii Ha-
XOIUTCSl TIOJ] BJIMSTHUEM OINPEAENICHHBbIX (hak-
TOPOB, B TOM YHUCJIE IUIOTHOCTU MBIIIL, T€MO-
rno0uHa, yaapHOro odbeMa KpPOBH, aKTHBHO-
cth  (pepMeHTOB a’3poOHOro Mertadonmu3Mma,
(YHKUMH MHUTOXOHAPUMN, COCTaBa W TUIA MBbI-
IIEYHBIX BOJIOKOH. XOTA B BUAAX CIIOpPTa Ha
BBIHOCITUBOCTD TpebyeTcst Beicokast MIIK, npy-
rue (paKTopsl UTPArOT BAXKHYIO POJIb B OIpene-
JIEHUW XaPaKTEPUCTHUK, TAKUX KaK MaKCHUMAaJb-
Hasg nossa MIIK, xotopass MOXET NOAAEPKU-
BaTbCSI B TE€UYECHHE UINTENLHOro Oera, SKOHO-
MUYHOCTh W 3¢ dexkTuBHOCTS [2] (puc. 1).

MakcumanbHOe nmoTpedIeHue
KHCJIOpOa

PaGoTocnocoOHOCTE

@pakuus y TUIN3aLuU

berosas »xOHOMHYHOCTH

Pucynok 1 — OcHoBHble (puznonorndeckne GakTopbl, KpUTHUECKHE s paboTOCTIOCOOHOCTH B Oere
Ha BBIHOCIIMBOCTH [2].

®du3HoJIorHYecKHe MPeJUKTOPbI yCHeml-
HOCTH B BHIAX CHOPTA HA BBIHOCJIHBOCTB. B
HacTOsIIee BpeMsl HAKOILIEHO OOJNBbIIOE KOJIH-
YECTBO HAY4YHBIX 3HAHMMH, KaCArOLIUXCS HUCCIIe-
noBaHUsT  (PYHKIMOHAIBHBIX ~ BO3MOJKHOCTEH
opranu3Ma OeryHoB craiiepoB. Mccnenosatenu
yHusepcurera Lropuxa u Liropuxckoro neHrpa
UHTErpaTUBHOMN ¢duznonoruu 4eJI0BeKa
(IIseiinapus) ompenennian (PU3UOJIOTHUECKUE
JIETePMHUHAHTBl CHEIHAJN3alMd 3JIUTHBIX Oe-
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I'YHOB Ha CpeJHue U AJuHHbIe qucTaHuuu [10].
VYueHble 3KCIIEPUMEHTANbHO A0Ka3ald U OTHe-
ci K (PU3HOJIOTMYECKHM TPEJUKTOPaM BbI-
HOCIIMBOCTH WHAEKC Macchbl Tema, MIIK, mo-
TpebJieHne KHCIIOpONa Ha BEHTHJISILIUOHHOM
nopore 2 U CKOPOCTb Ha BEHTUJISALIMOHHOM IIO-
pore 2.

VYuenbiMu yHHUBepcuteTa Buktopust u ABct-
panuiickoro HHCTUTYTa cnopta [2] Obuto mpen-
NPUHATO HUCCICNOBAHKE IO OINpPENENICHUI0 3¢-
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ONFOIaNTuCh OrpaHUYEHUS JIETOYHOW CHUCTEMBI
B BHJI€ apTepUalibHOW T'MIIOKCEMHUH, OTpaHU-
YEHUU BBIJBIXa€MOIO IMOTOKA M BBICOKOM
ypoBHE paboThl AbIXaTeabHBIX MbImi. Oxa-
3BIBAETCS, YTO KeHuiickue OeryHbl He o0ja-
JAI0T JIETOYHOI CUCTEMOM, KoTopas mpuaaet
¢$u3nOIOrHYECKOe MPENMY LECTBO.

HccnenoBaHus yueHbIX W3 yHUBEPCUTETOB
Ocaxu u yHuBepcurera [ ' ymOombaa [5,12] sicHo
NoKa3aju, 4TO 3JIUTHBIE BOCTOYHO-
appukaHckue OeryHbl Ha IJIMHHBIE TUCTAHIUH
00Nagar0T O4YeHb YHUKAJBHBIMH CTPYKTYPHO-
(YyHKIIMOHAIBHBIMU XapaKTEPUCTUKAMHU MBILII]
HOT, KOTOPBIE MOTYT OBITh CBSI3aHBI C TIOBBIIIE-
HUeM OeroBoil 3koHOMHYHOCTH. Kpome Toro,
Oonee MIMHHOE aXWIIOBO CYXOXKHIIUE Y BJIUT-
HBIX BOCTOYHO-a(h)PUKAHCKUX OEryHOB CBS3aHO
C MeHblIeH aedopmanueil axuiuioBa CyXOXKH-
JUsi, MBIIIEYHON AaKTUBALUEH M YKOPOYECHHEM
OTHENbHBIX (haciuii BO Bpems (pa3bl OTTAJIKHU-
BaHMs npu Oere. DTH pe3yJIbTaThl CBUIETEINb-
CTBYIOT O TOM, YTO YHHKaJIbHOE HEpPBHO-
MBILLIEYHOE B3aUMOJIEHCTBUE C HCIOJIb30BaHU-
€M MPHUCYIINX AHATOMHYECKHUX IPEHMYINECTB
IUIE  BOCTOYHO-a(ppUKAHCKUX OEryHOB Ha
JUTMHHBIE TUCTAHLIUN MOXET OBITh €IUHCTBEH-
HOH aJbTEPHATUBON KJIACCUYECKON KOHLIEMLIUU
L[MKJIA PACTSDKEHUSA-yKOPOUEHUs JJIsl MOBBILIe-
HUsE OEeroBOH NPOU3BOAMTEIBHOCTU 32 CYET
OOJIbIIEr0 COXPAHEHHS U  BBICBOOOKIACHUS
SHEPruM ynpyroi aedopMarum.

Ponr JKOHOMHYHOCTHM HA CTallepCKHX
AUCTAHIHAX. DKOHOMHUYHOCTH Oera crierua-
JIMCTBI OTPENENSAIOT KaK CTeneHb 3((PEeKTUBHO-
CTH TOTpeOJIEHUs] KUCIOPOAa U CXKUTaHHus Ka-
jgopuil. U3mepsieTcs B KOJUYECTBE KHUCIOpPOAA
Ha KHJIOTpaMM Beca OeryHa Ha KUJIOMETp JTHC-
TaHIMH (MJ/KI/KM) WIN KaJopuil (KKaj/Kr/Km).
OTOT e TMOKaszaTelb Ha3bIBAIOT «YyIENbHON
SHEProCTOMMOCTbIO». [lpyrue aBTOpBI AJs Xa-
PAaKTEPUCTUKU U OOOCHOBAHUS Y KOHOMHYHOCTH
Oera mpemararoT OLEHHBATh MOTPeOIeHNe K-
ciopona u UCC Ha omnpeneseHHON CKOPOCTH
[9], a Takxke mMuHMManbHyi0 marosyro UCC,
COOTHECEHHYIO C BpeMeHeM paloThl Ha MOCTO-
ssHHOH ckopocTH [11]. OOmmpHbIe nccnenoBa-
HUSl TOKa3ajy, YTO C AaHAJOTUYHBIMU 3Hade-
Husimu MIIK crioprcMenbl ¢ Gosiee HUBKHMHU
SHEPreTUYECKUMHU 3aTpaTaMH BO Bpems Oera B
1enom padorarot jyuie [11].
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Bonpimyro posip B MOBBILIEHMH 3KOHOMHY-
HOCTH WIPAeT COTJIaCOBAHHOCTH PadoThI pas-
JUYHBIX CHUCTeM opraHu3ma. MccnemoBaTtenu
u3 Kamudopauu [13] 3aHuMarOTCS M3y4eHHEM
ananTaluyd TeMMa K CHHXPOHHU3aLUH padoThl
cepala U OMOPHO-ABUIaTENIbHOTO armapara BO
BpeMst Oera. ABTOpBI HM3YYHJIM BIHSIHUE 3-
¢dextuBHOCTH cooTHOmeHus: temna u UCC,
kpome 1:1 (Hampumep, 1:2, 2:3, 3:2), Ha pe-
3yabpTaT OeryHoB. Temn 3amaBajics ¢ HUCHOJb-
30BaHHEM 3BYKOBOTO CHTHAJIa CTUMYJISILUU
mara mo YCC. PesynabTaTbl HCCIEIOBAHUSA
CBUJIETEJIbCTBYIOT, UYTO aJalTHBHBIN TEMII cep-
IEYHO-ABUTaTeIbHOH CHHXPOHHU3ALMH MOXKET
UMEThb TOJOXKHUTENBbHOE BJIHMSHHE HAa OEroBYIO
PE3yIBTaTUBHOCTb. Y HUCHBITYEMBbIX HaOrOma-
JIOCh yIy4IlIEeHUe BpeMeHH Oera Ha cyOMakcH-
MaJIbHOM CKOPOCTH, YBEJIHUYEHHE BPEMEHHOMH
KOoHCTaHThl B yBennuenun UCC, umenach TeH-
IEHLNS K CHIDKEHUIO BapHa0eNbHOCTH Ceprey-
HOrO pUTMa. ABTOPBI TaK)K€ OTMEYAIOT, YTO
yCJIOBHS CTUMYJISILIMK XOTh U HE KOPPEIUPYIOT
¢ BpeMeHeM Oera, HO crocoOCTBYIOT OoJiee BbI-
COKOMY TEMITy I10 CPaBHEHHIO ¢ MHUMBIMH YC-
JOBUSAMHU (TIpH TOJA4Y€ JIOKHBIX CHTHAJIOB).
CrnenoBaTebHO, JaHHBIM METON MOXKET ObITh
PEKOMEH/IOBaH ISl TOBBIICHUSI OEroBOH 3(¢-
(eKTUBHOCTH Ha CyOMaKCHMaJIbHON CKOPOCTH.

Haxoxnenne ONTUMaNbHON IJIUHBI U 4Yac-
TOTBI IIAroB — HEOOXOIUMOE YCJIOBUE TEXHH-
4eCcKoro cosepiueHcTBa OeryHa. Llenbro yue-
HbIX yHHBepcuTeTra Amcrepaama (Hunepnas-
Ib1) OBUIO OMPENENIUTh ONTHMAIBHYIO YacTOTY
mara (MHHUMaJIbHOE MOTpebieHne KHCIopoaa
IUTSL TIPOMIEHHOTO PACcCTOSIHUSI) U CPABHHUTD €€
C CaMOCTOSITENIbHBIM BHIOOPOM YaCTOTHI IIara y
OMBITHBIX M HauWHArOIMX OeryHoB. Pesynbra-
ThI TOKA3bIBAIOT, YTO MPH CyOMaKCHMaJbHBIX
CKOPOCTSIX OIBbITHbIE O€ryHbl BBIOMPAIOT dYac-
TOTY Iara OJimKe K MUHUMYMY ISl TOTpedIie-
HUSI KHUCJIOPOJA, 4YeM Ha4dHHAoLIUe OeryHbI
CHuxeHne OBLIO CYIIECTBEHHBIM U JTOXOIUIIO
10 3—5 % nyIsi HeKOTOPBIX HAYMHAIOIIUX Oery-
HOB M TMOTEHLHUAJIBHO YJYUIIaJOCh MPUMEPHO
Ha 1 % y HEKOTOPBIX MOATOTOBIEHHBIX Oery-
HOB. Takske CrenuamucTbl peKOMEHIYIOT yCTa-
HABJINBATh ONTUMAJIBHYIO HacTOTy mmara Oery-
HA MyTeM HaXOXKICHHs MHUHUMAJbHOW Iaro-
Boit YCC, cooTHECeHHOH cO BpeMeHeM padoThl
Ha MOCTOSTHHOM ckopocTH [11].
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Uccnenosarenu Ononornveckoro (axyib-
tera kojuiemxka CaHkT-AHcenbM Manuectep
(CIITA) cpaBHWIH OTTAJKUBAIOLINE IBUKCHHS
cTomnbl y O€ryHOB Ha JUIMHHBIE IUCTAHLIH PEK-
PEaLMOHHOTO U 3JIMTHOTO YPOBHA [7]. ABTOpBI
KJIacCU(PUILIPOBAIN OTTAJKHBAIOIINE JBIIKE-
HUSI JIEBOM W mpaBoil HOr y 936 OeryHOB Ha
IJIMHHBIE TUCTAaHUUM Ha 10-kM OTpe3ke mosy-
mapadonckoro u mapadonckoro zabera. Tak,
Harpumep, 88,9 % OeryHOB OTTaJKUBAINCH
3alHel 4acThIO CTOMBI. BhIABNEHO yBENNUeHNE
YaCTOThI OTTAJIKUBAIOIINX IBUKEHUH CTOIBI HA
orpeske 32 kM. CrnegoBaTenbHO, OTTAIKUBAHUE
3aIHEH 4acThIO CTOIBI SIBJISIETCSA OoJiee Crenu-
(UYHBIM ¥ SKOHOMHUYHBIM U MOXET OBITH pe-
KOMEHJIOBAHO CIIOPTCMEHAM, COPEBHYIOIIUMCS
Ha JAHHBIX JUCTAHLMAX. TeM He MeHee aBTOpPbI
HE HalUIM 3HAYUMOH B3aMMOCBSI3U MEXKIY OT-
TAJKUBAIOIUMHU JBHXKEHUSIMH CTONBI H pPe-
3yJbTaToM OeryHoB [7].

CrnenoBarenpHO, Hanboliee NEPCIEKTUBHBIM,
110 MHEHHIO YUYEHBIX, HaIIPaBJICHUEM YTy YIICHUS
CIIOPTUBHBIX PE3YJIbTATOB JIETKOATJIETOB, CIIe-
LUATM3UPYIOLINXCS B Oere Ha JJIMHHBIC TUCTaH-
LMY, SIBJSIETCS MOBBIIEHHE 3KOHOMHYHOCTH Oe-
ra. 3T0 MOXKET AOCTUraThCsl PA3HBIMH Iy TSIMH:
ONTHMU3ALMEN TeMIa, OCOOCHHOCTSMH OTTall-
KUBAHUSI 32 CYET TNPUMEHEHHs CIeLHaIbHON
00yBH, WCTIONB30BAHUEM WJIM HAOOOPOT HCKITFO-
YeHHEeM OTIPEAEIICHHBIX TPEHUPOBOYHBIX
cpenctB. OgHAKO HEOOXOOUMO YUYHTHIBATh, YTO
OeroBasi S5KOHOMHUYHOCTb SIBJISIETCSI BBICOKOCIIE-
UIHON K Oery Ha ONpeaeneHHOH CKOpPOCTH
Wil (PU3HOIOTMYECKOH HHTEHCHBHOCTH (ypo-
BEHb KOTOPOH OMpenensieTcsi BEeHTHISILIMOHHBIMU
noporamu, % ot MIIK, UCC), a Taxke 3aBHCUT
OT FeHAEPHBIX OCOOEHHOCTEH.

References

1 Albracht K. Exercise-induced changes in
triceps surae tendon stiffness and muscle
strength affect running economy in humans /
K. Albracht, A. Arampatzis // European journal
of applied physiology. — 113.6. — 2013. —
P. 1605-1615.

2 Bishop D. Endurance training: Lessons
from the lab and the field — do they agree? /
D. Bishop, P. Saunders // Research to Practice
2016: Conference Proceedings (e-book). 4
April 2016, Exercise & Sports Science Austra-
lia, Qld, Australia. — P.16

25

3 Fletcher J.R. Changes in tendon stiffness
and running economy in highly trained distance
runners / J.R. Fletcher, P.E. Shane, B.R. Mac-
intosh // European journal of applied physiol-
ogy. —110.5. - 2010. — P. 1037-1046.

4 Karstoft K. Daily marathon running for a
week—the biochemical and body composi-
tional effects of participation / K. Karstoft et al. //
Journal of Strength and Conditioning Research.
—2013. = V.27, Nell. - P. 2927-2933.

5 Kunimasa Y. Specific muscle-tendon ar-
chitecture in elite Kenyan distance runners / Y.
Kunimasa, K. Sano, T. Oda et al. / Scandina-
via Journal of Medicine and Science in Sports. —
2014. - V. 24 - P. 269-274.

6 Larsen H.B. The Kenyan runners /
H.B. Larsen, A.W. Sheel //Scandinavian jour-
nal of medicine & science in sports. — 2015. —
T.25. — Ne. S4. - C. 110-118.

7 Larsona P. Foot strike patterns of recrea-
tional and sub-elite runners in a long-distance
road race / P.Larsona et al. // Journal of Sports
Sciences. —2011. — V.29, 1.15. —P. 1665-1673.

8 Marc A. Marathon progress: demogra-
phy, morphology and environment / A. Marc et
al. // Journal of Sports Sciences. -2014. —
V.32, Ne 6. — P. 524-532.

9 Mooses M. Running economy and body
composition between competitive and recrea-
tional level distance runners / M. Mooses et al.
/" Acta Physiologica Hungarica. — 2013. —
V. 100 (3). — P. 340-346.

10 Rabadan M. Physiological determinants
of speciality of elite middle- and long-distance
runners / M. Rabadan // Journal of Sports Sci-
ences. —2011. - V.29, 1. 9. —P. 975-982.

11 Ruiter C.J. Stride frequency in relation to
oxygen consumption in experienced and novice
runners / C.J. De Ruiter et al. // European Jour-
nal of Sport Science. — 2014. — Vol. 14. —
No 3. —P.251-258.

12 Sano K. Muscle-tendon interaction and
EMG profiles of world class endurance runners
during hopping / K. Sano, M. Ishikawa, A. No-
bue et al. / European Journal Applied Physiol-
ogy. —2013. - 113. — P. 1395-403.

13 Phillips B. Effect of Adaptive Paced Car-
diolocomotor Synchronization During Run-
ning: A Preliminary Study / B. Phillips, Y. Jin
// Journal of Sports Science; Medicine. Sep
2013; 12(3)381-387.



