VYuensle 3anucku Kpsimckoro ¢enepansHoro yauBepcutera umenu B. . Bepraackoro

Buosorust. Xumus. Tom 9 (75). 2023. Ne 2. C. 62-67.

YK 796.526+ 338.48-44
DOI 10.29039/2413-1725-2023-9-2-62-67

M3MEHEHUE KOMNOHEHTHOIO COCTABA TEJIA U BEPXHUX
KOHEYHOCTEW Y CTYQEHTOK 3AHUMAIOLLINXCA CKAITONA3AHUEM

I'pomwixo M. B., Ipaux B. B.

FOsicno- Ypansckuii cocyoapcmeennwiii ynugeepcumem (Hayuonanonutii uccnedosamensckuii
yHuusepcumem), Yenaounck, Poccusn
E-mail: mikhailgromyko @mail.ru

BeisiBUTE BIMSHHME TPEHUPOBOK IO CKaJONA3aHMI0O HAa KOMIIOHEHTHBIH COCTaB Tela CTyJIeHTOB. B
HCCIIEIOBaHUM NPUHUMAIIM y4acTHe cTyqeHTKu 18—22 rona, mocemaromue Ipyniy HayaJlbHOH HOATOTOBKH B
TeueHun 4x Mmecsues. [lokazarenn Maccsl Tena ONpeensIn ¢ IOMOIIbI0 KOMIOHEHTHOTO aHaIM3aTopa Tela
«Tanita». JlocTOBEpHO BBIpa)KCHHBIE M3MCHEHMSI B KOMIOHEHTHOM COCTaBE BBIIBIICHBI B CHIDKEHHU OOIIeH
skupoBoil Macesl (p<0,05) yBenudeHue MblIeYHOro KomnoHeHTa npasoil (p<0,01) u nesoit pyku (p<0,05),
YMEHBIIEHHE >XKUPOBOTO KoMIoHeHTa mpaBoit (p<0,05) m meBoit pykm (p<0,01). AHaau3 KOMIIOHEHTHOTO
COCTaBa CTY/EHTOB CKaJ0JIa30B MOKa3ajl, YTO y CHOPTCMEHOB HAYaJIbHOW HOATOTOBKH yxXe (hOpPMHUpYeTCs
CTMIOpPTHBHAs aJanTalys, HabIroJaeTcs CHIDKEHHE OOINeHd *MPOBOH Macchl Tena, yMEHbIIEHHE >KUPOBON
MAacChl B BEpXHMX KOHEYHOCTSIX, a TaK K€ YBEJIMUEHHE UX MBIILICUHOH MacChI.

Knrouesvie cnoga: KOMIOHEHTHBI COCTaB Tela, CKaloONa3aHUE, TPEHUPOBOUHBIN MpOIECC, aHTPOOMETPHS,
¢dusronorys, afanTanus.

BBEJIEHHE

Bimsane cmopra Ha KOMIIOHEHTHBIE W3MEHEHHS B OpraHu3Me CIIOPTCMEHA
paccmarpuBaeTcss MHOrmMH apropamu [1, 2]. K mnHambomee pacmpocTpaHEéHHBIM
HM3MCHEHUSIM MOXKHO OTHECTU YBEJIMUYCHUE/YMEHBIICHUE KUPOBOW/MBILICYHOH MaCCHI 5,
6]. M3MeHeHHs, BO3HUKAIOIINE B COOTHOIICHWW OTHOIIEHUS MBIMICYHOW W >KHUPOBOM
MAacChl, OKa3bIBAIOT BIMSHUE HAa (DYHKIMOHAJIbHBIC BO3MOKHOCTH M MOTYT 3HAYUTEIBHO
MOBIUATH, HAa PE3yJNbTaTUBHOCTh BBICTYIUICHMH M TPEHUPOBOYHOIO IIpolecca.
UccnenoBarenu [4—10] moguepKUBarOT, 4TO HanOOJIEE YCIEIIHBIE CKAJIONAa3bl 001a1al0T
MaJIbIM TIPOIIEHTOM XHPOBOH MAacChl M Pa3BUTHIMH MBIIIIIAME BEPXHUX KOHEYHOCTEH [S].
Ilenpio NaHHOTO UCCIEIOBAHUS SIBUJIOCH U3yUCHUE BIUSHUS 3aHATUH CKallola3aHUEM Ha
KOMITIOHEHTHBIM COCTaB M, B YACTHOCTH, BEPXHUX KOHEUHOCTEH OpraHu3Ma CTyACHTOK B
MaKpOITHKJIC. YYaCTHHKAMHU CTalIM CTYIOEHTKH B Bo3pacTe 18-22 ner. AKTyalbHOCTH
HACTOSIIETO UCCIIEIOBAHUS OMPENLISICTCS CYIIECTBYIOMEH HEOOXOIUMOCTHIO PACKPHITHS
CrerM(pUIHON (PU3NIECKON HATPY3KHU MPUCYIICH CKAJIOIA3aHUI0 Ha OPraHU3M JICBYIICK B
Bo3pacte 18-22 et

MBI mpenmoniaraeM, YTO 3aHATHS CKajoJla3aHWEM Ha PaHHUX dTarax IOATOTOBKHU
MOTYT MMOCIIOCOOCTBOBATh M3MEHEHHIO MACCHI Tella, TOHWKCHHUE JKUPOBOTO KOMIIOHCHTA B
OpraHu3Me, a TaK >K€ YBEIMYUTH MBILICYHYIO COCTABIISIONIYI0 BEPXHUX KOHEYHOCTSX.
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Orcioma clemyer, 4To NaHHOE HCCIEAOBAHHWE PACKPOET (PU3UOIOTHICCKUE ACIICKTHI
ajJlanTalid KOMIIOHCHTHOTO COCTaBa Teja IOJ BIUSHHEM CHCHU(PUUESCKUX (PU3MUSCKUX
HArpy30K XapaKTEePHBIX JUIS CKaJIOJIa3aHusl.

MATEPHAJIBI U METO/bI

B uccnenoBannm mpuHHUManM ydactue 11 cTymeHTOK B Bo3pacte oT 18 mo 22 mer.
Y4acTHUKH UCCIIEA0BaHUS MPOXOIUIA MAKPOIUKI TPSHUPOBOK B TEUCHHE 4X MECSIICB C
oOciemoBaHreM JI0 Hadana TPEHUPOBOYHOTO MPOIIecca U MOCISAYIONINM 00CIIeI0BAHUEM
M0 WTOraM TPEHHPOBOYHOTO MaKpouwWkia. lcciemoBaHne NPOBOJWIOCH B HAYYHO-
UCCJICJIOBATEIIBCKOM IICHTPE CHOPTHUBHOW Hayku HOKHO-YpasibCKOTO TrocymaapCTBEHHOTO
yHuBepcuTeTa. McciaenoBaHne KOMIIOHEHTHOTO COCTaBa Tela IMPOBOJWIOCH OBLIO
MIPOBEICHO C TIOMOIIBIO BecoB-aHaMM3aTOopoB coctapa Tena (TANITA, Smonus).

N3MepeHne mNpou3BOAMUTCS B ONPEIEIEHHOW TocienoBaTeibHOCTH. BHauane
U3MepseTcs POCT Y4acTHUKOB 0Oe3 o0yBu. Ilocine 3Toro wucciiegoBaTeNb BBOJIUT
WHANBHIyabHBIE JTaHHBIE CKajioja3a (Bec, JJIWHHA TeJa, TO0J), 3aTeM HCCIeIyeMblit
BcTaeT Ha 00e Horu Oe3 0OyBH, Ha BeChl U OepeT B 00€ PyKH IO CIEIHATBLHON pydKe-
aNeKTpoay. B pesynbrare CckaHUpOBaHHS Ha BbIJaBaCMON Oymare MOXXHO BHJICTh
KOJIMYECTBO YKUPOBOH, MBIIIIEYHON ¥ KOCTHOW TKAaHU M KUJKUX CPEJ OpraHu3Ma.

Onenka TaOMWUYHBIX JAHHBIX TPOM3BOAUTCS TIPH TIOMOIIM  OMHCATEIHHOMN
CTaTHCTUKH, KOTOPBIE XapaKTEPU3YIOT BEIMYMHY OOIIEeH MACChI TEJa YYACTHUKOB, OOIIUi
BEC >KMPOBOM TKaHM B OpraHuM3Me, a TakK K€ KUPOBOM M MBIIICYHOM Macchl (KT) a B
MpaBoOM U JIEBOU pyKe.

CratucTryeckylo 00pabOTKy IaHHBIX MPOU3BOAMIN C TIOMOIIBIO t-KPUTEPHS
ButkokcoHa it CBS3HBIX BEIMYWH.

PE3YJIbTATBI 1 OBCYKJIEHUE

AHanu3 KOMIIOHEHTHOTO COCTaBa OpraHu3Ma CTYAEHTOB, IPOXOIAMINX KypC
NOJATOTOBKM B MaKpOLMKIE, T[OKa3aJ, YTO Yy CIHOPTCMEHOB YK€ MPOUCXOAMT
(hopMHpOBaHUE aaNTAMd KOMIIOHEHTHOTO COCTaBa Tella IMOJI BIUSHUEM CHISTU(PHUSCKUX
Harpy3o0K.

Bcero 6b110 ipoTectrpoBano 11 xeHmuH B Bo3pacTte 18-22 met (n).

OOmas Macca Tela yYaCTHUKOB DKCIIEPUMEHTA — B Hadaje 3KCICPUMEHTa CPEIHUI
Bec cocraBmil 56,627+6,394. Cpennee 3HadeHHE TNpHU3HAKa TIOCIE OKCIIEPUMEHTA
56,718+5,673. [loTepst Macchl Tena MPOU30MIIa Y 6 YIaCTHHKOB, Y 5 — YBEIHMUYCHUE MaCChI
Tena u'y 1 — 6e3 U3MEHEHUsI IPU3HAKA, JaHHBIE CTATHCTHYECKH HempocToBepHHI (p>0,05)
(tabm. 1)

CrnenyiommmM paccMaTpUBaEeMBbIM NPU3HAKOM SIBJISIETCS CpelHEE 3HAYCHHE JKUPOBOU
Macchl Tena, Y 9 y4acTHUKOB OTMEUEHO CHWKCHHE MAacCChl Teia, y 1 yBenuueHue u y 1
0CTanoch 0€3 CyIIeCTBEHHBIX M3MEHEeHUH (Tao. 1).

BepositHO, yBenuueHHWE MBIIIEYHOM Macchl BEPXHUX KOHEYHOCTEH 3a cuer
BBITIOJTHCHUST YIPAXXHCHHUH C aKIEHTHPOBAHHON HArpy3KOW Ha MBIIIIBI MPEIIUICUYHi U
TUICYEBOTO TM0sicCa TMPUBOJUT K MOOWIM3AlMU JIEMO TJIMKOTeHa W JKUpPOB [S5], dTO
CIOCOOCTBYET YMEHBIIEHHIO >KHPOBOM Macchl. KpoMe TOro, yKperjieHHe MBIIIEYHOTO
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KOpCETa, TO3BOJIIONIETO YASPKUBATh TENa B PAa3HBIX IDIOCKOCTSIX, W paboTa KpPYITHBIX
MBIIII TYJIOBHUIA HOT ¥ PYK TPUBOIUT K BO3PACTAHUIO aOCOMIOTHOTO W OTHOCHUTEIHLHOTO
MoKa3aTelst 0E3KUPOBON MACCHI 32 CUET YBEIIMYCHHUS JOIH MBIIIEYHOTO KOMITOHCHTA.

CornacHo MOJy4YeHHBIM JaHHBIM, CTATUCTHUYECKH 3HAYUMBbIC U3MEHEHUS MOSBUIKCH
10 TPpEM OCHOBHBIM ITOKa3aTeNIIM, HAIPUMEP YBEIWYCHHE MBIIIEYHOTO KOMITOHEHTA
MPaBOH U JIEBOW PYKH, YMEHBIIICHHUE }KUPOBOTO KOMITOHEHTA TIPABOH PYKH, OOIICKUPOBOI
Macchl Tena (tadm. 1).

Taoauna 1
CpenHue BeTHYMHBI MAPAMETPOB COCTABA Tejla CTYIEHTOK, M+T

. 3akounTeIbHbI
HavanbHBIH TAN
IMapameTtpsI JTan
n-11 n-11
OO61mas Macca, KT 56,627+6,394 56,718+5,673 NS
[IpaBas pyka >kupoBasi TKaHb, Macca Kr 0,709+0,483 0,482+0,232 ¥
[IpaBas pyka MbIllIeqHas TKaHb Macca, Kr| 1,918 + 0,322 2.055+0.324 ok
JleBast pyka >kupoBas TKaHb, Macca Kr 0,700+0,310 0,518+0,244 ok
JleBast pyka MblllieyHasi TKaHb, Macca KT 1,936+0,350 2,045+0,350 *
OO6mTast >xupoBasi Macca Tela, KT 10,791+5,864. 9,600+5,269 ok

Ipumeuanue: nocroBepusie pazmmaus: *p<0,05; ** p<0,01; NS — HemocTOBepHBIE pazIHINs

VYV 7 y4acTHUIl SKCIIEPUMEHTAa OTMEUCHO CHUKEHUE KUPOBOM MACCHI IIPaBOU PyKH, y
2 — yBenuyeHue u y 2 0e3 CyIIECTBEHHBIX HM3MEHEHWH. Y 8 yuYacTHHI] KCIIEpUMEHTa
OTMEYEHO YBEJIINYCHHNE MBIIIEYHON MACCHI IPABON PYKH, ¥ 2 TOCTOBEPHBIX H3MEHEHUH HE
OBLJI0, a B 1 ciryyae OTMEUEHO CHMYKCHUE MBIIIICUHOU MacChl. Y 7 y4aCcTHHII SKCIIEPUMEHTA
OTMEUEHO YMCHBIICHUE XXUPOBOM MAacChl JIEBOM PYKH, V 4 HOCTOBEPHBIX M3MEHEHUI HE
ObuT0. Y 8 yYacTHHIl SKCIICPUMEHTAa OTMEUYCHO YBEIMYCHHE MBIIICYHON MAaCChI, JICBOM
PYKH Y 2 — CHUKEHHUE MBIIIEYHON MacChl, y 1 — 0€3 CyIecTBeHHBIX N3MEHCHUH.

Takum 00pa3oM, MPOU3ONNUIA MU3MEHEHHUS KaK MAacChl JKHPOBOTO, TaK U MBIIIEYHOTO
KOMITOHEHTOB, 4TO corjacyercs ¢ nmanHeIMu [10]. B mepByro odepenar wW3MEHEHUS
MIPOU3OILIN B YBEIMUEHHUS MBIIIEYHOTO KOMIIOHEHTa BEPXHUX KOHEYHOCTEH, 4TO, CKOpee
BCEro, CBA3aHO ¢ 0OoJiee YacThIM MX UCIOJB30BAHMEM M HArpy3kaMyd B O0JIACTH KHUCTH,
IJICYEeBOro Mmosica U mpefmiednid. Taxke HA OCHOBAHUU TMOJMYYEHHBIX JAHHBIX MOXKHO
cAenaTh BBIBOA O TOM, YTO Y YYaCTHHI] SKCIIEPUMEHTa HAOIOJaeTCsl CHIDKEHHE 00IIero
KOJMYECTBA JKUPOBOM Macchl B OpraHuM3Me, 4TO KOppeIupyeT ¢ THUIoTe3aMu
C. M. Mermier, R. MacKenzie [6,5]. M3meHenne o0OIieii Macchl Tejla HE IOKasaia
3HAYUMBIX PE3yJIbTaTOB, UYTO CBA3aHO C T€M, YTO B IMPOIECCE TPEHUPOBKH MPOUCXOAUT
YBEJIMYEHHUE MBIIIEYHON MacChl, HO YMEHBIICHNE )KUPOBOTO KOMIIOHEHTa KOMIICHCHPYET
HayalbHbIE M3MEHEHUs. B Hacrosmiee Bpemsi HCCIEAOBAHUS €LIE HE 3aBEPIICHO, HO
MOJTyYeHHBIE JaHHBIC YXKE MOTYT CBHUJCTEILCTBOBAThH 00 aJalTHBHBIX HM3MCHCHUSIX B
OpraHu3Me CTYACHTOK, 3aHUMAIOLIMXCSl CKaJOJIa3aHUEM, IIOJIYUYEHHBIE pe3yJlbTaThl
MOJITBEPKIAIOT TPEIBIAYIUE WCCICAOBaHUS B OTOH oOmacTu [2] W MOryT OBITh
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HCIIOJIB30BAHEI B 6y,Z[YH_ICM, HarpuMep B HUCCICOOBAaHWMHM JHHAMHUKU H3MCHCHUIA
KOMIIOHCHTHOI'O COCTaBa T€JIa OpraHrnsmMa B JJIUTCIIbHBIX NUKJIaX.

10.

3AKIIOYEHHUE

3aHATHSA CKaJoja3aHHEM B TEYEHHMH 4X MeCSIEB OKazajo 3Ha4lMMOE BIMSHHE Ha
JKUPOBOI KOMIIOHEHT OpPraHU3Ma CTYI€HTOK, B YACTHOCTH OOIIEKHPOBYIO MacCy Teja
p<0,01, xupoBoii komnoHeHT npaBoi pyku p<0,01 m XKMpPOBON KOMIIOHEHT JIEBOH
pyku p<0,05

3Ha4yMMble U3MEHEHUS IPOU3OIIIIHN B YBEJINUEHUH MBIIIEYHOTO KOMIIOHEHTa BEPXHUX
KOHEYHOCTEH, B 9aCTHOCTH TIpaBoi pyku p<0,01, u neBoit pyku p<0,05.
JocToBepHBIX pazauuuii oO0mied Macchbl Telda CTYJEHTOK IOCie MPOXOXKACHHS
MaKpOILHKIIa TPEHUPOBOK MO CKAJIOJIa3aHHIO BHISBICHO HE OBLIO.
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DYNAMICS OF CHANGES IN THE COMPONENT COMPOSITION OF THE

BODY OF THE UPPER LIMB IN STUDENTS ENGAGED IN ROCK CLIMBING

Gromyko M. V, Erlikh V. V.
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E-mail: mikhailgromyko@mail.ru

Aim. To reveal the influence of climbing trainings on the component composition of

the body of students. Materials and methods. The study involved female students aged 18-
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22, attending the initial training group for 4 months. Body weight indicators were
determined using a component body analyzer "Tanita". The analysis was carried out
according to indicators that clearly demonstrate the effect of classes on the component
composition of fat and muscle mass in students. Results. Significantly pronounced
changes in the component composition affected the general index of fat mass in the body
p<0,01, the component composition of the upper limbs. Increase in the weight of the
muscle component of the right arm p<0.01, decrease in the weight of the fat component of
the left arm p<0.01, increase in the weight of the muscle component of the left arm
p<0.05. Conclusion. The analysis of the component composition of student rock climbers
showed that sports adaptation is already being formed in primary training athletes, there is
a decrease in total body fat mass, a decrease in fat mass in the upper limbs, as well as an
increase in their muscle mass. Respondents went through a training macrocycle for 4
months with an examination before the start of the training process and a subsequent
examination following the results of the training macrocycle. The examination of athletes
was carried out in the general preparatory period of the initial level. The measurement is
carried out in a certain sequence. First, the height of the respondent without shoes is
measured. After that, the author enters the climber's individual data (weight, body length,
gender), then the subject assumes a standing position on two legs without shoes, on the
scales and picks up on special handles-electrodes. As a result of scanning on the issued
paper, you can see the amount of fat, muscle and bone tissue and body fluids. Tabular data
are evaluated using a group of parameters that characterize the amount of body fat and
muscle mass in the right and left arms, right and left legs, as well as the total weight of
adipose tissue in the body. Analysis of the results of the study was carried out by the
method of descriptive statistics. Statistical data processing was performed using Wilcoxon
t-test.

In 7 participants of the experiment, a decrease in the fat mass of the right arm was
noted, in 2 — an increase, and in 2 — without significant changes (table 1). In 8 participants
of the experiment, an increase in the muscle mass of the right hand was noted, in 2 there
were no significant changes, and in 1 case a decrease in muscle mass was noted (table 1).
In 7 participants of the experiment, a decrease in the fat mass of the left arm was noted, in
4 there were no significant changes (table 1). In 8 participants of the experiment, an
increase in muscle mass was noted, in the left hand in 2 — a decrease in muscle mass, in 1
— without significant changes (table 1).

Component adaptation of the body composition of women aged 18-22 under the
influence of specific loads inherent in rock climbing was studied for the first time.

The results showed changes in both the mass of fat and muscle components, which is
consistent with the data [10]. First of all, changes occurred in the increase in the muscle
component of the upper limbs, which is most likely due to their more frequent use and
loads in the area of the hand, shoulder girdle and forearms. Also, based on the data
obtained, it can be concluded that the participants in the experiment have a decrease in the
total amount of fat mass in the body, which correlates with the hypotheses of
C. M. Mermier, R. MacKenzie [6, 5]. The change in total body weight did not show
significant results, which is due to the fact that during training there is an increase in
muscle mass, but a decrease in the fat component compensates for the initial changes.
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Currently, the research has not been completed yet, but the data obtained may already
indicate adaptive changes in the physiology of female students involved in rock climbing,
the results obtained confirm previous studies in this area [2] and can be used in the future.

Keywords: body composition, climbing, mastering the process, anthropometry,

physiology, adaptation.
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