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BO3PACTHbIE OCOBEHHOCTU MOP®O®YHKLMOHAJIBHOIO
CTATYCA U TEMIMNEPATYPHOIO TOMEOCTA3A
OYTBOJINCTOB BbICOKOU KBAJTM®OUKALINA

H.H. 3axapbeesa, A. Anxakum

Pocculickull eocydapcmeeHHbIll yHUsepcumem ghu3uqdecKkoll Kynbmypel, Copma,
monodexu u mypusma, e. Mocksa, Poccust

Hean. Ycranosuth 0cOOCHHOCTH MOP(HO(DYHKIMOHATHHEIX XapaKTCPUCTHK U TEMIICPaTyp-
HOTO 0anaHca y BBRICOKOKBaTH(PHIHMPOBAHHEIX (PyTOOMHCTOB B Bo3pacTe 17-21 roma. Matepua-
JBI B MeToAbI. B paboTe HCHomb30BaHbI CACAYIOINE METOAbI: AHKETHPOBAHKE, AaHTPOIIOMETPH-
YECKHH METOJ, AMHAMOMETPHUYCCKHH METOJ, CIHPOMETPUYCCKHA METOX; IXOKapauorpaduie-
CKHH METOJ;, 3NIEKTPOKapArorpadusi B MOKOE M MEPe CTapToM; (YHKIHOHAIBHbBIC H3MEPEHHS
TIPOOBL; OIICHKA TEIIOBOTO COCTOSTHIUA. B mcceoBanmy y4uacTBoBaso 18 cioprcMeHoB-(yTO0ImcTOB
(coopras xomanga P YOKCMuT). PesyabTarsl. BeisiBieHb! 10CTOBEPHBIC BO3PACTHBIC OTIIH-
YU MHTECTPAIILHOTO TOKA3ATENs >KU3HCHHBIH HHACKC. OTMEUCHO YBEIIMUCHHC ITOKA3ATEIT XKU3-
HEHHOTO MHJACKCA B NepHoae 1-if 3pelocTH, YTO0 TOBOPHT O PACIIUPEHUH ()Y HKIMOHAIBHBIX pe-
3€PBOB CHCTEMBbI JBIXAHU IO/ BIMSHHEM CHCTEMATHUCCKUX (DH3HHUECKUX HATPY30K IMPH 3aHITH-
ax gyTtoomoMm. [TpoaHaM3HPOBAHBI MOKA3ATCTH (DPU3HICCKOH PaOOTOCMOCOOHOCTH H a3POOHBIX
BO3MOKHOCTEH (PyTOONHCTOB Pa3HBIX BO3PACTOB. BRIIBICHBI BO3PACTHBIC OTIMYH (DPH3HUCCKOH
padoTocnocoOHOCTH B ABYXCTymeHYaToM Tecte PWC170 ¢ cyOMakcHMATbHOM (PH3HICCKON Ha-
rpy3koi 70-80 % ot MIIK u mokaszarencii CHCTEMbI BHEIIHETO ABIXaHHA ¥ (DyTOOIHCTOB BBICO-
Kol kBanm(pukanuu. ITpoBeAcHA OIEHKA TEIIOBOTO COCTOSIHHS (TCPMOJATUHK TEMIICPATY PbI
(CotTemp®) — perucTpanns KOKHOH TEMIICPATYPHI B 5 TOUKAX: 100, TPy b, )KUBOT, OCAPO, CITH-
Ha). HambonpImme M3MEHEHNS MOKA3aTeICH TEMITEPaTyPhl OTMEUCHBI Y CHIOPTCMECHOB, HMEFOIITHX
pasmaHBIC 3HAUCHHA (Pu3mIcCKor padorocnocobHocT B Tecte PWC170. 3akmouenne. [Toay-
YCHHBIC JAHHBIC CBHACTCIBCTBYIOT 00 amanTusHOM mnoBbimcHnn CBTK Ha mepBoii Harpyske u
AKTHBHOM BKJIIOUCHHH TAKOTO MEXAHHM3MA TEIUIOOTAAYH, KaK IIOTOWCIAPCHHE, — Ha BTOPOH.
[To W3MEHEHIAM TEMIIEPATYPhI BBIICJICHO BA THIIA TEMICPATYPHBIX KPUBBIX: HHEPTHBIH THII U
IUTACTHYHBIH. [IpH mIacTHIHOM THIE H3MEHEHHH TEMITCPATY PhI KOKH Y (PyTOOIHCTOB OTMEUCHO
CHIDKCHUE CPEIHEH TEMIIEPATyPbl KOKH, TIOCIE MAy3bl MEPE] BTOPOH HATPY3KOH — HIDKE TeMIIEepa-
TYpPBI OKOSL. Y (PyTOOMCTOB HHEPTHOTO THIA OTMEYAJCS IUIABHBIN POCT TEMIICPATYPHI BO BpEMs
TICPBOH HArpy3ku. JlampHeHIImA pocT OBLT B 1Ba Pa3a MCHBIIC POCTA BO BPEMS IICPBOH HATPY3KH.

Knrouesvie cnosa: mopghogyHxyuonanvhsiii cmamyc, memnepamypHuliti 20Meocmas, Koi#c-
Has memnepamypa, Gymoonucmel.

B cospemennoii Poccun cymectByeT HE0O-
XOJMMOCTb ~ COBEPIICHCTBOBAHHSA MOATOTOBKH
($yTOONMHNCTOB BBHICOKOH KBATU(HUKALNN MYTEM
ONTUMH3ALUH TPSHUPOBOYHOTO MPOLECca HA OC-
HOBaHUM V4eTa (PHU3HONOTHUCCKOrO TECTHPOBA-
HHS M MapaMeTpoB (YHKIHOHATIBHOTO COCTOS-
HHSL, TPSIMO YKA3BIBAIOIINX HA MEPCICKTHBHOCTD
cnoprcMeHoB. MHTEeHCHBHOE paseuTHe mpodec-
cHoHABHOrO (QyTOONIa CIOCOOCTBYET MOSBIC-
HHIO CIIOPTCMCHOB BBICOKOH KBATH(HKALUN B
Pa3IMYHBIX BO3PACTHBIX MEPUOJAX, B TOM UYHUCIE
IOHOLIECKOM | 3pesioM. Kakasii 3 BO3pacTHBRIX
3TaNoB XapaKTCPHU3YETCd U3MCHECHHEM (YHKLIHO-
HAJBHOTO COCTOSIHHS, MEPSCTPOMKON (Pu3uoIo-
THYCCKUX MEXaHU3MOB PErYJLILMHA OCHOBHBIX
cucteM [1, 4-9] m xadecTBOM BHYTPH- B MEXK-
CHUCTCMHOTO B3anMOJCHCTBHA. Pemaromyio ponp

B BO3PACTHOM H3MECHCHUH (PYHKIIHOHATHHOTO
VPOBHSI OPraHU3Ma UrparoT (GakTOphl AXANTALNN
OpraHu3Ma 4eioBeKa K (PH3MICCKHM Harpy3Kam.
B Tom umcie k Harpy3kam B HCHPUBBIYHBIX KITH-
MaTHICCKUX yeaoBuax [3]. B ¢Ba3m ¢ atuM ans
KaTCrOPUH BBICOKOKBATHU(HUIIMPOBAHHBIX CIIOPT-
CMECHOB OCOOVIO aKTYaJIbHOCTh MpHOOpETacT
H3YUCHHE BO3PACTHOro (pakTropa ajanmTaiud, Or-
peaensomero  (hU3UOJOTHISCKUE OCOOCHHOCTH
MPHUCTIOCOOUTEIBHBIX MEXAHU3MOB B OHTOT'CHESE,
KOTOPBIC CBSA3aHBI C PAa3HBIM KaueCTBOM pearu-
POBaHU OCHOBHBIX CHCTEM OpPraHWU3Ma Ha cpe-
JOBBIC BO3ACHCTBHS.

Henb. YCTaHOBUTH BO3PACTHBIE OCOOCHHO-
¢t MOPPO(DYHKIMOHATBHBIX XAPAKTCPUCTHK M
TEMIEPaTypHOro OanaHca Y BHICOKOKBATH(HUIIH-
poBanHbIX (yTOOIUCTOB B Bospacte 17-21 roxa.
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Martepuansi u Metogsl. B paGore ucnons-
30BaHbl CICAYIOIIUEC METOIBI. AHKCTHPOBAHUC,
AHTPOMOMETPHUCCKUE MeTO (ITHHA TEena, Macca
TENA, OKPY>KHOCTh TPYJHOU KIICTKH, 3KCKYPCHAL,
HWHACKC MAacChl TENA; KATHUICPOMETPHS); JHHA-
MoMeTpHueCKuii Metoa (cuna maimil kuctu, CH);
crnupomeTpuucckuii metog (OKEJIL, POsx, POBeix,
HO, XXU, MBJI); axokapauorpadhudeckuii MeToxa
(MOK, YOK, YH, CH, OIICC, PJIK mo maHHBIM
Y3/l ¢ momnepom), 3aeKkTpokapauorpadus B mo-
KOC W Tepelx crapToM; (QyHKIMOHATIBHBIC WU3ME-
peaust u mpober (UCC, AJl, PWC,;, MIIK,
MIIK/kr), ougHKa TEIJIOBOrO COCTOSHHUS (Tep-
mogatauk temmeparypsl (CorTemp®) — peruct-
paums KoKHOH TeMreparypsl B 5 Toukax). [Tomy-
yeHHBIH 1H(poBOH Matepuan odpadarbiBaTd Ha
MEPCOHANBHOM KOMITBIOTEPE, HCIONB3YS MPO-
rpammsl Statistica 10.0 u OriginPro 8.5.1.

B wuccacmoBammm vuacteoBano 18 cmopt-
CcMEHOB-(PyTOOTHCTOB (cOopHas KOMaHJa
PI'YOKCMuT), cnopTUBHBIHA pa3psi HE HIKE
I-ro B3pOCIOro, MY;KCKOro MOJa, CPEIHUH BO3-
pact 19,4 + 0,32 roxa. Beraensamu 2 BO3pacTHEIC
rpyonel: 1-g rpymma — 17-19 ner — rosHOomM —
9 uex; 2-a rpyma — 20-21 rox — mepsas 3pe-
aocte — 9 yen. O0caea0BaHUE MPOXOAWIO B ABA
srana. [lepBbiii Tam — QU3HOIOTHYECKOE TECTH-
poBaHue B coctosHuH nokos B LlenTpe cnoprus-
HOM Meanmuasl HUU cropta u ciopTUBHOH Me-
guiuael PITYOKCMuT (ITHOJIM®K), B ToMm
qucne nposeacHue mpoder PWC, 7, ¢ TepMomer-
PHUCCKUM KOHTPOJEM KOXKHOU TEMIICPATypHl B
5 Toukax. Bropoi 3Tan — U3MEPCHUS BO BPEMS
¢dyTdompHOTO Marya B I. XuMku 28 mapra 2018 r.
[MapameTprl usnonoruueckoro craryca: YCC,
AJl, xoxHas Temneparypa — 1 Touka — rpyas me-
PEA CTAPTOM; BO BPEMsI HUIPBI, IPU BOCCTAHOBJIC-
HHH NOCIE KKIOTO MEPHOA KKIVI0O MHHYTY
B TCUCHHUC 5 MUHYT [2].

Pesynbrarel. [lpoBeacH aHanmu3 cpexHHX
3HAYCHUH TapaMeTpoB (PHU3HYECKOro CcTaTtyca
BBICOKOKBATU(UIIUPOBAHHBIX (yTOONMHUCTOB pas-
HBIX BO3pacTHBIX rpymm (cM. Tabmuny). K uucoy
HWHTCTPANBHEIX TIOKazaTesiell (U3UIeCKOro pas-
BHTHS, XapaKTCPH3VIOIIUX PE3CPBHBIE BO3MOXK-
HOCTH KHCIOPOATPAHCHOPTHBIX CUCTEM, CICAYCT
otHecTH x)u3HeHHBIN uHACKC (JKU). BorssiacHbt
JOCTOBCPHBIC BO3PACTHBIC OTIHYHS MOKA3aTEIIA
KA. Veeamucnne KU B nepuoae |- 3pemoctu
TOBOPHT O PAaCIIUPCHHM (YHKIMOHATBHEIX Pe-
3€PBOB CHUCTECMBI JBIXaHUS. AHAIU3HPOBAHBI MO-
Kazarean (U3NICCKOH PabOTOCHOCOOHOCTH U
a’pOOHBIX BO3MOXKHOCTEH BBICOKOKBATH(HULIHPO-
BaHHBIX (PyTOOMHCTOB MY>KCKOTO IMOJIAa PAa3HOrO
BospacTta (s + Sx). BeisBICHBI TOCTOBEPHBIC OT-
manst PWC,5 B rpynme «xoHOIM» B CPAaBHCHUH
C TPYIINOH «IepBas 3peIoCThY.

[IpoBeaeH KOpPPETISALMOHHBIA aHATU3, KOTO-
PBIH MO3BOJHI ONPEACTUTD BIUAHHE MOpPdOMET-
PHUCCKUX MapaMETPOB HA HHTETPAIBHBIC TMOKa-
3aTesu (pyHKIIMOHATIBHBIX BO3ZMOMXXHOCTEH KHCIO-
poaTpaHCOpPTHBIX cucTeM. Y  (yTOOJUCTOB
1-ii rpynOmbl BBISBICHBI 3HAYHUMBIC B3aHMOCBS3H
mexay mokaszaremsmu MT (maccer Tena) u MITK
(MakcHMaTBPHOC MOTPEONCHUE KUCIOPOAa) C IMO-
kazarenem  JOKID  Baox  (COOTBETCTBEHHO
r=-0,49 u r = 0,92). Hcob6x0auM0 OTMETHTB,
yTo yBeamdeHre MT MoOXeT orpaHHUHBaTH ypo-
BEHb TOTPEOICHHS KUCA0poaa y ¢hyTOOTHCTOB.

Ha stom stane oOcneaoBaHus HAMH HE BbI-
SIBJICHO BO3PACTHBIX OCOOCHHOCTCH H3MCHCHHIA
TEMIEPATYPHl KOXKH CIIOPTCMEHOB-PYTOOIUCTOB
BO BpEMs HArpy304HOTO TECTUPOBAHHS B YCIIO-
BISIX Ta0OPAaTOPUH H B TIOJCBBIX YCIOBUAX yT-
00NMBbHOTO MaTya B T'. XHUMKH IPH TEMIIEPaType
oxpysxatomei cpeasl —8 °C u Bnaxsoctu 80 %.
Hna ananuza Obuta BEIOpaHa TEMIEPATYPa KOKH
yenoseka. Ha mepBoM sTame cpeaHEeB3BELICHHASL

Moka3aTenu dmsnueckon paboTocnocoGHOCTU a3pPOBHBIX BO3MOXHOCTEN
BbICOKOKBanudgpmumpoBaHHbIX hyTOONMUCTOB MYXCKOro nosa pasHoro Bospacrta (s + Sx)
Indicators of the physical performance of aerobic capacities
in highly skilled male football players of different age groups (s * Sx)

Bospact ucnsriryemsix | UCC (yva./muH) PWC, 7o (krM/MuH) MIIK (M) MITK/kr (Ma/kT)
Age HR (bpm) PWC150 (kgm/min) VO, max (ml) VO, max/kg (ml/kg)

FOHoIm 16830+ 1,00 | 1423.63+27132% | 4566.8 +324.34 66.66 + 1,03

Young males

Ilepssiii 3pemsrii

BO3PACTHOM MICPHOA 167.23 + 1.87 1370.8 + 194.83 45283 + 238 46 62.43+2.72

The first stage

of maturity

[Mpumeuanwme. * p <0,05.
Note. * p <0.05.
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U memriepamypHoO20 eomMmeocmasa...

Temneparypa koxu ueiaoseka (CBTK) — pacuer-
HBIH TIOKA3aTeb TEMICPATY Pl KOXKH B ILITH TOY-
Kax Tena: Ha 70y, Ha PyKe, Ha TPYIH, HA CIIMHE U
Ha Hore. Ha BTopom 3Tane — MaTty — noiessie ye-
JIOBHS — TEMIIEPATYPa KOXKH | TOUKH — TPy Ab.

[IpoBeaeH aHamU3 cpeJHUX 3HAYCHHUN Cpen-
HCB3BCIICHHOH TeMIepaTrypel KOXKH CIIOPTCME-
HOB BO BPEM$ BBITIOJHCHHUS HArpy30YHOTO TECTa
PWC, 7. JluHamuka CpeaHuX 3HAYCHHH KOXKHOU
temneparypel CBTK 6puia cneayiomei. Otve-
4aJCs IIABHBIM POCT BO BpeMsI IEPBOU HArpy3KU
Ha 0,64 °C, majee TtemmepaTrypa MEXIy Harpys-
KaMH W Ha |- MUHYTE BTOpOH Harpy3ku Oblna
paBHa u cocrasmsia 32,7 °C. JampHeHmui poct
cocraeua 0,3 °C, uto Oomee ueMm B JgBa pasa
MEHBIIEC POCTa BO BpeMs mepeoil Harpysku. [lo-
JYYCHHBIC JAHHBIC CBHICTCIBCTBYIOT 00 ajxam-
tuBHoMm noBbitieHnu CBTK Ha nepBoit Harpyske
Y aKTUBHOM BKITIOUCHHH TAKOTO MEXAHHW3MAa TCIl-
JOOTAAYH, KaK MOTOHCTAPEHUE, — Ha BTOPOH.
IMpoeeacn anamuz ganaeix CBTK y ¢yrOonu-
CTOB ¢ pasnuuHbiMu  ToKazareassMu  PWC 7.
N3 maccuBa obOclaenoBaHHBIX BBIOpaHBl 2 THIA
($yTOONMHNCTOB € MaKCHMAIbHBIM W MHHHMAJb-
HBIM TOKaszareneM 3HaueHud tecta PWCiq.
[IpoBencHHBIH aHATH3 MO3BOIMI HAM BBIICTUTH
2 muma wmeneHui CBTK y ¢yTtOomucros —
WHEPTHHIA W macTudHeld. [lpyn nnmactuasom TH-
ne wmmeHenndd CBTK orMmeueHo cHmkeHue
CBTK mocrae nay3sl iepe 2-ii Harpy3koi ¢ 33,4
g0 32,5 °C, 4To HHXKE TEMICPATYPHl MOKOS —
32,7 °C. JlaHHOEC HM3MCHCHHC TEMIICPATYPHOTO
craryca ¢pyTOONHUCTOB CBHACTEIBCTBYET O BBICO-
KOM VPOBHC aJaNTHBHOCTH CIOPTCMCHOB K Ha-
rpy3ke mocpeactsom cHmkeHus CBTK wepes
MOTONCIIAPCHUE — «IUTACTHYHBIN» THIT Pearupo-
BaHud. Kak mHokaspIBarOT HAV4HBIC TUTEPATYp-
HBIC HCCICAOBAHUS, «IUTACTUYHBII) THI CIIOPT-
CMCHOB fBISICTCA OoNiee aaanTHPOBAHHBIM IPH
HWHTCHCUBHBIX (PU3UYCCKUX HArpy3Kax, NpH Mo-
JICTHOH JNECHHXPOHU3ALNH OHOIOTHUCCKUX PHUT-
MOB U mpu (PU3HYECKOW HArpy3Ke B VCIOBHAX
JKApKOTO U XOIOAHOTO, BJIAXKHOTO KIUMATA.

VY dyrOoarcToB HHEPTHOTO TUTIA, (OONBITHH-
CTBO OOCJICIOBAHHBIX) OTMEUAJICS TUIABHBIN POCT
BO BpeMs MEPBOH HArpy3KH, Jajce TeMIEparypa
MEXKy Harpy3kamu ¥ Ha |- MHHyTE BTOpPOU Ha-
rpy3KH Ovla pasHa u coctaemsina 32,7 °C. Nane-
HCUIIHUEI pocT ObIT B JABAa pa3a MCHBIIC POCTa
BO BpeMsl MICPBOH Harpy3ku. BrlsBICHHBIC H3MEHE-
HUS TEMIICPATYPHOro OaraHca MO3BOJIMIN OTHECTH
3Ty rpymmny ¢yTOONUCTOB K HHSPTHOMY THITY .

3akmouenne. B cropruBHOM (usnonorun
HU3MECHCHUS (PU3UUECKOrO CTaTyca 4acTo 00CykK-

JAIOTCS B AaclEKTe BO3PACTHOIO PAa3BHUTHAI U
CIIOPTHBHOTO COBCPIICHCTBOBAHHS CIIOPTCME-
HOB. OZHAKO V B3POCIBIX BBICOKOKBATH(DHUIIHPO-
BaHHBIX CIIOPTCMCHOB HA MPOTSKCHUH JTHTCITh-
HBIX 3aHATUH CIOPTOM TaKKE MOTYT HAOMOAATH-
ca HU3MCHCHUS MOPHOMETPHIECCKUX u
(OVHKUHOHATBHBIX ~ HapaMeTpoB  (HU3HUCCKOTrO
craryca, 0OyCIOBICHHEIC KaK BO3PACTHBIMH Iic-
pecTpoiikaMy, Tak U KYMYJIATUBHBIMH 3ddekra-
MH TPCHHPOBKH, YTO HEOOXOAMMO YUUTHIBATH
MpH OLCHKE (DYHKIMOHATBHEIX BO3MOXKHOCTEH
¢$yT6OTHCTOB.

Hamu Obima wm3yueHa AMHAMHKA CpEIHE-
B3BCLICHHOW TEMIEPATyPHl KOXKH CIIOPTCMCHOB
MPH BBINOTHECHUH Harpy3ouHoro Tecta PWCi7 u
JUHAMHUKA TEMICPaTyPhl KOKU TPYAU B YCIOBHIX
({yTOONBHOrO MaT4a HA OTKPHITOM BO3AYXE MPH
temneparype —8 °C u Bnaxknoct 80 %. Tawoke,
OblIa MPOaHANTN3UPOBAHA WHAWBHAYAIbHAS TH-
HAMUKA TEMIICPATYPhl CIIOPTCMEHA «IIACTHY-
HOTO» THUINA PEArHpOBaHHs € HAWIYYLIHUM pe-
syaetatom PWC 7. Beuay mnporHoctuueckoi
3HAYUMOCTH TEMIICPATYPhl KOXKH KaK OXHOTO W3
MoKa3aTened TEIUIOBOTO COCTOSHUS — CIEAYET
MPOAOKATE HCCICAOBAHUE C ONPEICICHUEM
PEKTanbHOH TEMIEPaTyphl, VYPOBHS TEILIO-
OIIYINCHUH M HHTCIPATIBHOIO MOKA3aTeNns TEI-
JOBOTO COCTOSHUA (YTOOIUCTOB Pa3IHIHBIX
BO3PACTOB.
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Aim. The article deals with establishing the features of morphofunctional characteristics and
temperature balance in highly skilled football players aged 17-21. Materials and methods.
Within the framework of the study, the following methods have been used: questioning; anthro-
pometry; dynamometry; spirometry; echocardiography; clectrocardiography at rest and before
physical activities; functional measurements and tests; assessment of the thermal status. 18 foot-
ball players participated in the study (the team from the Russian State University of Physical
Education, Sport, Youth and Tourism). Results. We revealed significant age-related differences
in the integral indicator of the life index. At the first stage of maturity, we registered an increase
of the life index, which indicates the improvement of the functional reserves of the respiratory
system under regular physical loads connected with playing football. We studied the indicators of
physical performance and acrobic capacities in the football players of different age groups. We
revealed age-related differences in physical performance during a two-stage PWC,;, test with
a submaximal physical load of 70-80 % of VO, max. We also revealed age-related differences
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in the indicators of external respiration in highly skilled football players. The assessment of
the thermal status was conducted with temperature measurement in 5 areas: the forchead, chest,
abdomen, thigh, and back (CorTemp® body temperature recorder). The most pronounced diffe-
rences in temperature were registered in athletes with various results in the PWC; 5 test. Conclu-
sion. The data obtained indicate an adaptive increase of average-weighted skin temperature during
the first load and active involvement of such a mechanism of heat loss like sweat evaporation
during the second load. Two types of temperature curves are distinguished in accordance with
temperature changes: the inert type and plastic type. The plastic type is characterized by a de-
crease of average skin temperature below the temperature at rest after a pause before the second
load. The inert type is characterized by a smooth increase in skin temperature during the first
load. A further increase was two times lower than that of the first load.

Keywords: morphofinctional status, temperature homeostasis, skin temperature, football players.
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