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ITpuMeHeHHne HEeMeIMKaMEHTO3HBIX CPEJICTB, B YACTHOCTH KpHO(aKTOpa, ABIAeTC 3P)EKTUBHBIM CPEIICTBOM
B TIPaKTHKE CIIOPTHBHOW TPEHUPOBKHU. Opeanuzayus u memoosi. JIo ¥ mocie CTaHZapTHOW (U3MUECKOH
Harpy3KM — pa3sMHHKH, IIPOBEJEHO OecKoHTakTHoe HH(ppakpacHoe TepMorpadupoBanne 20 CTYAEHTOK —
KaHIUJaTOB B MacTepa CIOpTa B Pa3iIMUHBIX BHAax (urHeca u 20 CTYyJEHTOK — 3aHUMAIOIIUXCS (QUTHECOM
IIBa pasa B HEJEJIo 1o nporpamme kadenpsl «@usudeckas KyiabTypa U 310pOBee». TepMorpadus mpoxonuna
cTauuoHapHO B TedeHue 170 cexyHna. Pesyrvmambi MO3BOISIOT IIPEINONOKUTh HAaIM4YME Y JAEBYLICK
CPaBHUBAEMBIX TPYII JIOKAIU3ALUIO CHUMIIATO3aBUCHMBIX CTPYKTYP, aCCOLMHMPYEMBIX ¢ Oypoil >KHpOBOM
TKaHbIO, BO3JICHCTBYS Ha KOTOPBIE XOJOA0M MOKHO TTOBBICUTH YPOBEHb paboToCcrocoOHOCTH. FIHTEHCHBHOCTD
TEpMOTeHe3a, OMpeeNseTCsl PA3IUUHOIN CTENEeHbI0 BETETaTUBHON PEaKTHBHOCTH OPTaHU3Ma 0OCIeI0BaHHBIX
CTYIEHTOK M 3aBHCHT OT YPOBHS CHOPTHBHON KBaIM(pHUKALUH.

Knioueevie cnoea: TepMoreHe3, CHUMIIATO3aBUCHMas TKaHb, TEPMOMETPHS, (DU3MOJIOTHYECKAs PEaKIys,
¢duTHEC, CTYICHTKH.

BBEJIEHUE

OddexTrBHAS TEPMOPETYIAINS UMEET TIEPBOCTEIICHHOE 3HAUSHHUE JIJIST OIITUMU3AIIUU
CIIOPTUBHBIX PE3YNbTaTOB M CBENCHHS K MHHHMYMY DHCKa THUIIEPTEPMHH OpraHH3Ma
BCJIC/ICTBUE BBIPAXKECHHBIX TEIIOBEIX 3(P(HEKTOB PUINICSCKUX TPSHUPOBOK.

[IpuMmeHeHne HEMEIUKaMEHTO3HBIX CPENICTB, B YACTHOCTH OXJIAXKIAKomero (Gakropa,
apnsercss A(PGEeKTUBHBIM  CpPEACTBOM B  TPAKTUKE CIIOPTUBHOM  TPEHUPOBKH,
BOCCTAaHOBJIIGHWN W peabmnutanuu. [IpuMmenHseMbrii MeTon oOmero OxXiaKIACHHS Tela
HU3KHMH TeMIIepaTypaMH 3apeKOMEH0BaNl ce0sl Kak A((EKTUBHBIA B CTAOWIM3ANUN U
pocTe BBICOKHX CIOPTUBHBIX pe3ynbraToB [1, 2]. Oxnaknenue AudQepeHIUpyOT Ha
BHEIIHEe («Ieq Has» BOJA, XOJIOJHbIE KOMIIPECCHI, OXJIAXKAAIONAs OAekKIa), BHyTpEHHEE
(IpueM XOJI0OAHOM BOJBI WK JbJa) U CMEIIAaHHOE BO3JICHCTBUE.

NmeroTcst pe3ynbTaThl HUCCIACAOBAHHUNM, B KOTOPBIX aBTOPHI PEKOMEHAYIOT K
OXJAKICHUIO OTHOCHUTHCS OCTOPOXXKHO W u30mparenbHO. Tak, TOKa3aHO, YTO Cpeau
3(()EeKTOB THIIOTEPMUU OTMEUYACTCS TOBBIIICHHAS JKECTKOCTh MBIIIIBI, YTO BEAET K
noTepe IUIACTUYHOCTH, €€ TMOBPEXKICHUSAM, a B UTOT€ B CHUXCHUU JIOBKOCTH,
KOOPIWHAIINK NIBWKCHUU, CHIDKEHUIO pe3yibTaToB B crnpuHTe [3]. B pabore M. Altun
(2017) moka3aHo, YTO TOCJIC MECTHOTO BO3JCHCTBHS XOJIOAA HA WKPOHOXKHYIO MBIIIILY,
MOJKOJICHHOE CYXOXKHWIIKE, YETHIPEXIJIaBYI0 MBIIIIY M KOJEHHBIM CyCTaB JIETKOATJIETOB
(n=161) pesynpraTUBHOCTH chpuHTa Ha 30 METPOB 3HAUUTENBHO CHHU3MIAch [4].
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HccnenoBareny monararoT, 9YTO BBI3BaHHBIE TUTIOTEPMUEH H3MEHEHHS OMOMEXaHWIEeCKIX
CBOMCTB KOXKH CBSI3aHBI C YCHJICHHEM KPOBOTOKA, a TaK)Ke C OOPATHMBIM YBEITHYECHHUEM
COMCPXKAHUS ~ MEXKIETOUYHOM W  BHYTPUKIECTOYHOM  XKUAKOCTH, TEPMUUYECKUM
COKpAIIICHUEM U PaCIIMPEHUEM KOJIJIareHa — BCE U3 KOTOPBIX SIBISIOTCS MPEIBECTHUKAMU
HE0OpaTUMOTO TOBPEKIACHUS [5].

B cnoptuBHON mpakTHKE NPEANOYTUTEIBHBI CPEJICTBA OXJIAKICHUS YYaCTKOB Tena,
o0ecrnevnBaroe BO3MOKHOCTh yICPKUBATh B TPEHUPOBOYHOM TPOIIeCcCe HEOOXOIUMBIT
00B€M W WHTEHCHBHOCTb HArpy3KH, MPEJOTBPAIICHUIO TleperpeBa OpraHu3Ma
CIIOPTCMEHA, ONITUMAIbHOE MPOTEKaHNE BOCCTAHOBUTEIBHBIX TporieccoB [6]. OmHako mpu
HCIIOJIb30BAHUU JIOKAJIBHBIX XOJIOAOBBIX AaNIUIMKAIUi HE YYUTBHIBACTCS PACIOJIOKECHUE
CHMITaTO3aBUCHMBIX TKaHEH o1 KoXKel denoBeka. [Ipy 3ToM, yCTaHOBIIEHO, YTO JIFOOBIC
BapUaHTHl BHEIIHEW TUnoTepMuH 3(Q(HEKTUBHO CTUMYIUPYIOT BETETATUBHYIO HEPBHYIO
CUCTEMy — WHHUIMHUPYIOT aKTUBALMI0O MapacUMIOaThuueckoro ToHyca [7]. Meton
TepMorpaduu TO3BOJSIET, B TOM WYHCJE, OICHUTh HHTECHCHBHOCTh JHEPIETUYCCKHUX
MIPOIIECCOB BO BHYTPEHHHX OpraHax opranm3ma [8, 9], B YacTHOCTH, TEPMOTEHHYIO
aKTUBHOCTHb KOPHUYHEBOMW kKHpoBoi TKaH! [10].

Lenp uccrnemoBaHus — BBIABUTH OCOOCHHOCTH IWHAMHKHU TEMIIEPATYphl KOXKH HaJl
TpanenueBUIHOW MBIIIIENH Yy CTYJIEHTOK.

MATEPUAJIBI 1 METO/IbI

B obcnenoBannu mpuHuUManw ydactue cryneHTKH 17-19 ner HOxHo-Ypanbckoro
rocynapctBeHHoro yauBepcuteta (FOYpl'Y). IlepBas rpynma (n;=20) — KaHAWIATH B
Macrepa CHopTa B pasTUYHBIX BHAax (urHeca (puTHEC-adpoOMKa, CTEMm-a’poOuKa,
YEepIUAMHT, XHI-XOI U J1p.), BTopas rpymma (n,=20) — cTyIeHTKH 0e3 CHOPTUBHOU
KBaM(UKALMKY, 3aHUMAONIHECs (PUTHECOM JIBa pa3a B HEICIO MO mporpamme Kadeapbl
«Du3ugeckas KynbTypa u 310poBse» FOVpI'Y.

[lpunumas BO BHHMaHHE OIPEIENSIOMNN TepMoreHe3 (akTop — COAEp)KaHHE B
opranuzMe kupoBod TkaHu [11], mpu mguddepeHumanum Tpymnm oOCIEAOBaHUSA
VUIUTHIBAJIOCh 3HAYEHWE TMPOICHTHOTO cojepkanus skupoBor Tkanu (ITCXKT),
onpezaenseMoe ¢ nomouipio a"anusaTopa Tanita BC—418 MA. Tak, cpeassst BeIMunHa
IICXKT B mepBoii rpynne cocraBuna 21,83 + 1,91 %; Bo BTopoit — 22,07+0,75 % (upu
p > 0,05).

OO0cnenoBaHne BKIHOYAI0 OCCKOHTaKTHOe HMH(MpakpacHoe TepMorpadupoBaHue
CTYAEHTOK 00euX TPYI 10 Pa3MHUHKH (TIepBast SKCIO3UIHS) U SKCIIO3UINH Yepe3 KaxKIble
10 cekyHn B mMay3ax OTIbIXa ITOCKE 15-TH MUHYTHOM pa3MHHKH, BEI3BIBAIONICH YMEPEHHOE
moTooOpazoBanue. CojepkaHue pa3sMHUHKA: MynbcoBoW pekuMm — 100-140 yu/muH;
5-MHUHYTHBIN O€T Ha MECTE U KOMIUIEKC O0IEepa3BUBAIOIINX YIPaXHEHUH, BBIOIHIEMBIX
CO cpemHEl W MajJod aMIUITUTYIOW OBWXKEHHWH, pacTshkka. Tepmorpadusi mpoxoauia B
teueHue 170 cekyHa CTalMOHapHO — B TEMIIEpaTypHO HEHTpambHOW  cpene
(19,30 £ 0,95 °C); obcnemyemblii HaXOIMJICA CTOsI B HWKHeM Oenbe. lcmonb3oBanu
termoBn3op BALTECH TR-01500, mo3Bosstomuii HOMydaTh ITHHAMHYECKHE PSIBI
KaJpoB MH(PaKpaCHOH ChEMKH BCed MOBepxXHOCTU Tena (puc. 1). Bpems na amanTanumio
KOXKHOTO TIOKpPOBa K TEMIIEpaType OKpYXarollel cpenbl y o0cieryeMbIX Iepea MepBon
9KCTIO3UITNEH TETTOBHU30pOM cocTarisuro 10 munayT [12].
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C 1enplo MUHUMHU3AIUY BITUSIHUS TUPKATHBIX KOJICOAHUH, TepMOorpaduio POBOIHIH
B mepruoa ¢ 08:00 mo 10:00 wacos. IlpenBapuTeNbHBIN WHCTPYKTAXK OOCIIEIOBAHHBIX
BKIIFOYQJI yKa3aHUS WCKIIOYUTH JO JIaDOpaTOpPHOTO HWCCICIOBAaHMS yIIOTpeOIeHUe
TICUXOAKTUBHBIX BEIECTB (aJIKOr0Jb, KOPEeHH u 1p.).

Ju3zaiin 06cnedosanus. PeruCTpanyiio TaHHBIX HYJIEBOW SKCTIIO3UIINH TETNIOBU30POM Y
o0ceIyeMbIX BBITIONHSIIN TIOCTIE pa3MUHKH, JIMIIOM K dKcniepuMeHTatopy. [locienyromnue
SKCIIO3UIUH TIPOBOJWIACH MOCIEAOBATEIIEHO TIOCIE MOBOPOTAa HCIBITYeMbIX Ha 180 °©
OTHOCUTENIFHO BEpPTHKAIBHOM ocu Tena depe3 Kaxable 10 cekyHn (cheMmka
OCYIIIECTBISIIACH B 3TOM CIIy4ae CO CTOPOHBI CITHHBI).

FDEEORES

MK-uzob pasenne

Puc. 1. Tepmorpadus oOcrnexyemoii B mHTepdeiice mporpaMMHOro oOecredeHus
teroBu3opa BALTECH TR-01500

HUckmouenue ¢haxmopos uz ucciedosanus. OUEBUAHO, UYTO TIPU BBINOJHECHUH
(hU3MYECKUX YIPAKHEHHUH, BXOMAIIMX B Pa3sMHHKY, OJIEXKJa BIMAIA HAa TEIIOOOMEH,
YBEIMYMBAS W3OJAIAIO W YMEHBINAS TEIUIOBYIO TIOTEPI0 KOHBEKIIMH, HW3IyYCHUS U
ucnapenus [13]. TepMoperyasaTopHble acleKThl, CBA3aHHBIE CO CIOPTUBHOM OIEKIOM,
HaMU HE paCCMAaTPUBAIKCH B CBSA3U C OOJIBIIUM Pa3HOOOPA3UEM BHIIOB TKAHH CITOPTHBHON
OJICKIIBI, MCTIONB30BAHHON CTYICHTKAMH B HAIIMX HccleAoBaHusaXx. KpoMe Toro, Hamm He
VUHUTHIBAJICS TEKYIIMH TOPMOHAIBHBIM (POH 0OCIEAyeMBIX, YTO, B ONpPEIEICHHO Mepe
oTpa)kaeTcsl Ha BapuaOeIbHOCTH TEMIIEPaTyphl KOXKHBIX TOKPOBOB [14].

Mamemamuxo-cmamucmuyeckas obpabomka OaHHbIX TPOBOIWIACH IPHU MTOMOIIU
nporpamMmHoro obecrneueHus SPSS v. 17 ¢ ucnosibs3oBaHreM OOIIEIPHHATHIX METOIOB
BapUAlMOHHONW CTaTUCTUKU. COOTBETCTBUE paCHpeneiicHUs 3HAUCHUM TeMIepaTypbl
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3aKOHY HOPMAaJBHOTO paclpeieNieHus] ONpenessin ¢ momolmisio Kputepus I[llammpo-
Yunka; ypoBeHb 3HAUMMOCTH PA3NUYMA MEXKIY CPETHUMH 3HAYCHHSIMH TEMIIepaTyphl
KOXH CpaBHUBACMBIX Ipymn oOciiefoBaHHbIX — U-kputepuss MaHHa-YutHU. Pe3ynbTaTht
CUUTAIIA CTATUCTUUECKU 3HaUMMBbIMU IpH p<0,05.

PE3YJIBTATBI U OBCY X XJIEHUE

Ha pucyHke 2 mnpeicTtaBieHO HW3MEHEHHE TeMIlepaTypHOro OaiaHca KOXKHOTO
MOKPOBA HaJ| TPANEIUECBUIHOMN MBIIIIECH Y CTYICHTOK JABYX TPYIII 00C/IeI0BaHMS.

33.7
333
329
325
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29.3

Cpeusist rMricparypa, “C

oo 10 30 30 70 a0 110 130 130 170
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Puc. 2. MW3meHenme cpeaHedl TemmepaTypbl KOXH, pacloONOKEHHONM Haj
TpamneuueBUIHON MBIIIEH (caeBa) MOCIHE OKOHYAaHUS pPAasMHHKHM B JBYX Tpynmax
CPAaBHEHHUS B IIEPHUOJ OTIBIXA B COCTOSTHUM MBIIIEYHOTO TIOKOSI.

Ipumeuanue: * — 3HaunMocTs pazmmauii mpu p < 0,05; ** — 1o xe, mpu p < 0,01.

OO0pamiaer Ha ce0s1 BHUMaHUE (aKT UICHTUYHOCTH U3MEHEHUS BO BPEMEHHU CPEIHUX
TEeMIIepatyp B IpyMIlaX CpPaBHEHWs, HAYWHAs C MOMEHTa Hadalla TepMorpaupoBaHMUsL.
TemnepaTypHass KpvBas NpH MACCHBHOM OXJIXKACHUU Tella CTYACHTOK-CIIOPTCMEHOK
HAXOJAWJIACh CTATUCTHYECKH 3HAYMMO Ha 0Oo0Jiee BBICOKOM YPOBHE, MPH 3TOM IPOIECCHI
TEPMOTCHE3a BKIIOYAIKNCh U OTPAXKAIOTCSI CHHXPOHHO C TEeMIEPAaTypHON KPUBOM TPYMIIbI
CTYJEHTOK, HE 3aHIUMAIOINXCS CIIOPTOM.

OCHOBHBIM MEXaHHU3MOM Hapal[UBaHUS TEIUIONPOAYKIUU B OPTaHU3ME MPH CIa00M
XOJIOOBOM BO3JCHCTBUU SBIACTCA HECOKPATUTENbHBIM TepMmoreHe3. Ilpu sTom
YBEJIMYCHHE TETUIONPOAYKIINH B TAHHBIX YCIOBHUAX y CIOPTCMEHOK BBIPa)KEHO MEHBIIIE 110
CPaBHEHHIO C JICBYIIKAMH, 3aHUMAIOIIUMUCS (PU3NIECKOH KYIbTYPOil.

OOBSCHEHUEM TIOJIYYCHHBIX JIAHHBIX, OTPAKAIOIIUX PA3IU4YUs B HWHTCHCHBHOCTH
KOMIICHCATOPHOM  pCakIliH, SBIAETCS HM3BECTHBIA A(PGEKT, BOIHUKAIOIIMHA IPH
BO3ICMICTBHM XOJIOJIOM U BBIPKAIOUIUICS B YBEIMYEHHUH pPAacXoja DSHEPTrUM 3a CUeT
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aKTUBAllMd  HECOKPATHUTENFHOTO  TEpMOTeHe3a M  MeTabonmm3mMa  CHMIATHYECKH
AKTUBUPYEMON KOPUYHEBOM >KUPOBOM TkaHU. Ilo JMaHHBIM JUTEpaTypbl MU3BECTHO, YTO
HECOKPAaTUTENbHBIA  TEPMOTCHE3  00JaJlaeT  OrPAaHUYCHHBIMH  BO3MOXHOCTSIMHU
MOJIICpKaHKST HOPMAJIBHOTO TEIUIOBOTO OallaHca OpraHW3Ma B JHMAra30HE MMOHIKEHUS
TEeMIEPaTypsl cpeabl Hmke kompoptHoit [15]. IomydueHHBIE NaHHBIC XapaKTECPU3YIOT
CHEIU(PUIHOCTh HECOKPATUTEIHHOTO TEPMOTEHE3a Y KBATU(PUIIMPOBAHHBIX CIIOPTCMEHOK
B YCIIOBUSIX ITACCUBHOTO OXJIAXACHUS U CBHJETCIHCTBYIOT 00 OTHOCHTEIBHO BBICOKOM
TOTOBHOCTH WX aBTOHOMHOW HEPBHOW CHCTEMBI K OOECIIEYEHHIO BO3PACTAIOIIUX
SHEProoOMEHHBIX MOTpeOHOCTEW opraHu3Ma. BrIABIeHHass OWHAMHKAa CPETHUX
TEMIIEpaTyp Y HETPEHUPYIOIIUXCA JHI OTPa’kaeT OTHOCUTENIBHO HHU3KUA ypOBEHb
(YHKIIMOHABHOW TOTOBHOCTH OpraHu3Ma K cTpecc-pakTopaM BHEIIHEH Cpenbl, YTO
00yCITOBIIEHO OTHOCHTEIHHONH HMHEPTHOCTHIO PEarupoBaHUS CO CTOPOHBI BETETATHBHOM
HEpBHOU cuctemsl [16].

IlonyyeHHsie HaMu pe3ydbTaThl, B LEJIOM, COIJIACYIOTCS C  KOHIICHIMEH
TepMOTEeHEpaIlii, B OCHOBE KOTOPOH HAXOAWUTCS AaKTHUBAIUS MOP(OIOTHIECKIX
CUMIIaTO3aBUCUMBIX CTPYKTYP — TEPMOTCHEPATOPOB, aCCOIUUPYEMBIX ¢ OypoOii KUPOBOM
TKaHPID M CIOCOOHBIX K HECOKPATUTEIILHOMY TEPMOTECHE3y B OTBET HA CTUMYJIBI
cTpeccoreHHoro xapakrepa [17]. B 1aHHOM KOHTEKCTE, MOJi TEPMOr€HEPaTOPOM aBTOPHI
MMOHUMAIOT «PAaCIIOJIOKEHHOE TTOAKOXKHO M B OoJiee TITyOOKHX CIOSIX TKaHEH CKOIUIEHHE
OJTHOPOJIHBIX  KJIIETOK, OOJQJaloIUX  IOBBINICHHONW  TEIUIOMPOMYKIIUECH, IMOTOK
WH(PAKPACHOTO W3IYYEHHS KOTOPBIX JOCTHTaeT IOBEPXHOCTH Telna W  (opmupyer
TEPMOIIOPTPET».

3AK/IIOYEHUE

NHTEHCUBHOCTh  TEpPMOTEHE3a, BBIPAXKCHHAas B  TEMIIEPAaTypHOH  KPHUBOM,
OTIpeAeNsieTCs]  pPa3IUYHOM  CTENEeHBI0 BEreTaTMBHOW  PEaKTHMBHOCTH  OpraHM3Ma
00CJIeZIOBaHHBIX CTYJICHTOK M 3aBUCHT OT MX YPOBHsI (PU3NYIECKOI ITOIrOTOBICHHOCTH.

[lepciekTrBa naabHEHIITNX UCCIICIOBAHUN B 3TOM 00JIACTH OYAYT COCPEIOTOUYCHBI Ha
novcke (yCTaHOBJIEHHWH) OINTUMAIBHOM MOJAIBHOCTH TEMIIEPATypPHOTO BO3ACHCTBUS,
MPOJODKATENPHOCTH W YacTOT€ OXJIAKIEHHS, HaMpaBlIeHHOTO Ha TOBHIIICHUE
paboTOCIIOCOOHOCTH U afanTanuu MeI. He MeHee BaKHBIM JIJIsl TPAKTHUKU CIIOPTUBHON
TPCHUPOBKU SBISETCS OTBET Ha Bompoc: «Hackombko MophoQyHKIMOHATEHBIC
W3MEHEHUS B MBIIIIaX B OTBET HA OXJAXICHHUE OIPENENSIOT pPe3ylbTaTHBHOCTh
BBITIOJIHEHHUS LIETIEBOTO YIIPAXKHEHUS 7».
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CHANGES IN SKIN TEMPERATURE IN FEMALE STUDENTS WHEN
EXPOSED TO PASSIVE COOLING
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A preliminary analysis of the results obtained showed that the use of non-
pharmacological means, in particular cold exposure, was effective for rehabilitation and
recovery in sports training. This study aims to describe the features of temperature
dynamics in the area above the trapezius muscle in female students.

20 female students with a rank of the candidate for Master of sport (fitness aerobics,
step aerobics, cheerleading, hip-hop) and 20 female non-athletes attending PE classes at
university (Department of Physical Education and Health) twice a week participated in the
study. Non-contact infrared thermography was performed before and after standard
physical activity (warm-up activities). 170-second temperature measurements were
performed stationary in a temperature neutral environment (19.30 £+ 0.95); all participants
were naked to underwear. The BALTECH TR-01500 infrared camera was used, which
allowed obtaining a series of infrared images of the entire body surface. Before the first
temperature measurements participants had a 10-minute adaptation period. Baseline
temperature data were recorded after warm-up activities in participants facing the
researcher. Subsequent temperature measurements were performed with a 180 ° rotation
relative to the vertical axis of the body every 10 seconds (imaging was performed from the
back side). The Shapiro-Wilk test was used to identify the correspondence of temperature
values to normal distribution; the Mann-Whitney U test was used to identify the
significance of difference between mean temperature values of the groups. Statistical
significance was set at p<0.05.

The results obtained allowed to identify the same changes in mean temperature
values in the comparison groups from the beginning of thermography. In female athletes,
the temperature curve during passive cooling was at a significantly higher level, while
thermogenesis was activated and identified synchronously with the temperature curve of
female non-athletes. The main mechanism for increasing heat production under mild cold
exposure was nonshivering thermogenesis. At the same time, the increase in heat
production under these conditions was less pronounced among athletes compared to
female non-athletes. The difference in the intensity of the compensatory reaction can be
associated with an increase in energy consumption associated with nonshivering
thermogenesis and adipose tissue metabolism.

Further research can be focused on optimal regimens of cold exposure, their duration
and frequency to enhance muscle adaptation and athletic performance.

Keywords: thermogenesis, sympatho-dependent tissue, thermometry, physiological
reaction, fitness, female students.
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