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Llenb uccnepoBaHuA: nsydeHne Mopponornieckunx nokasaresnei TenocnokeHna naosLos 13-14 net ¢ pasHoit CNopTUBHOI creluanvsaumei.
Martepuan u meTogbl: BbINONHEHO KOTOPTHOE UCCeA0BaHME, B KOTOPOM M0BLbI-NTOAPOCTKM Ha OCHOBAHWW Pe3y/IbTAaTOB COPEBHOBATE/IbHOM Aes-
TeNbHOCTU BblN Pa3AeneHbl Ha KOropTy «TAroTetowwme K cnpuHTy» (n=10) 1 KoropTy «TAroTelowwMe K cTailepckum guctanumamy» (n=11). B npouecce
1ccneaoBaHua 6bi1M NPOaHaAM3NPOBaHbI TOTa/bHbIE, IMHENHbIE M 06XBaTHbIE Pa3MePbI TeNa, a TaKKe KOMMOHEHTHbI COCTaB Te/la UCMbITYeMbIX.
Pe3ynbTathl: N0 pe3ynbraTam UccnefoBaHus 6bi10 YCTAHOBAEHO, YTO NJOBLLbI, TATOTEIOWME K CIPUHTY, UMW CTAaTUCTUYECKU 3HAUMMO BOoNbLLMe 3Ha-
YeHWA AJIMHbI W NIOLAAN NOBEPXHOCTM Te/la, MbILLEYHO Macchl, A/IMHbI 6eapa, AMHbI CTOMbI, 06XBaTa HaNpAXKEHHOTO naeya, obxsata npeanieysbs,
obxBatoB Ta3a v 6egpa. Torga Kak NOBLLbI, TATOTEIOWME K CTAREPCKUM AUCTAHLMAM, UMenn 6O/bLIYI0 OTHOCUTENbHYIO N0Waab NOBEPXHOCTM Tena
W O/IVIHY TOIEHM.

3aknioueHmne: NonyYeHHble AaHHbIE YKA3blBAKOT HA TO, YTO MJIOBLLbI, TATOTEIOLLME K CNPUHTY, 06134a10T 6ONBIUIMMM TOTaNbHLIMM, IMHERHBIMK W 06-
XBaTHbIMM Pa3mMepamu Tesla, Y4To NOTEHLMA/bHO MO3BO/IAET MM Pa3BMUBaTb H0/bLUYIO MOLLHOCTb FPeBKOBbIX M YAAPHbIX ABUKEHWI B BOAE B CPABHEHWUM
C NN0BLAMM, TATOTEIOWMMM K CTaEPCKUM AMCTAHUMAM. B nepcnekTvBe pesynbTaTbl UCCNef0BaHMA ByAyT UCNOAb30BaHbI 419 06HOBAEHWA MOAe/b-
HbIX XapPaKTEPUCTMK, KPUTEPMEB CMIOPTUBHO OPUEHTALMM 1 OTEOPA MaIbYMKOB 13-14 T, 3aHUMAIOLLMXCA NAaBaHUEM.
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Objective: To examine the morphological indicators of physique of 13-14-year-old swimmers with different sport specializations.

Methods: A cohort study was conducted in which adolescent swimmers were divided into two groups based on their competitive performance: the
sprint-oriented (SO, n=10) and the distance-oriented (DO, n=11) groups. The study analyzed the participants’ total, linear, and circumferential body
measurements and composition.

Results: It was found that SO swimmers had significantly higher body length, surface area, muscle mass, thigh length, foot length, as well as flexed arm,
forearm, hip and thigh circumferences. In contrast, DO swimmers had greater relative body surface area and shin length.

Conclusion: The findings suggest that SO swimmers possess larger total, linear, and circumferential body dimensions, potentially enabling them to
generate greater propulsive and kicking force in water compared to DO swimmers. These results may be used to update model characteristics and
criteria for sports orientation and selection of 13-14-year-old boys to be engaged in swimming.
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BBEOEHMUE

KpuTeprem ycnewHocTM B CNOPTUBHOM M/aBaHUM ABAAETCA
pe3ynbTaT COPEBHOBATE/IbHOW AEATENbHOCTU NJI0BLA, TO €CTb MECTO,
3aHATOE MM Ha COPEBHOBAHMAX, U BPEMSA, C KOTOPbIM OH Npeoaocnen
COopeBHOBaTE/IbHYIO AUCTaHLMI0. Ho roBops 06 ycnewHocTu, Mbl c4un-
TaeM HeobXoAMMbIM 3aTPOHYTb COCTABAIAIOLLME 3TOTO YCMeXa, KOMMO-
HEHTbI, U3 KOTOPbIX CKNaJblBaeTCcA pesynbrat. PAa aBTopoB Bblgensert
Mopdonornyeckme 0cobeHHOCTU TENOCOXKEHUA, KakK 0AMH U3 0C060
BaXKHbIX KOMMOHEHTOB yCnexa, Apyrue yyéHble yAenaloT BHUMaHue
OUOXMMMYECKUM U OU3MONOTUYECKUM XapaKTepucTukam [1-5]. Mo-
MMMO BbILLIENEPEUYNUCTIEHHOTO, BaXKHbIM cYMTaeTca GyHKLMOHAbHOE
cocTosHWe cuctem abcopbumm, JOCTaBKM U YTUAN3ALMM KUCI0POAa,
HepBHOMN 1 TOPMOHA/NbHOM PEryNALMK, a TaKKe COCTOAHME paaa ncu-
XOJIOTMYECKMX M TEXHUYECKUX NOKa3aTenen naosua [6-8].

BKknag Kaa0ro KOMMNOHEHTA B CMIOPTUBHbIN pe3ynbTaT Heobxo-
AMMO Y4WTbIBaTb NPU CMOPTUBHOM OTHOpPE U CMOPTUBHOWM OpUEHTa-
umu. OT60pP ¥ OpUEHTALMA JOMKHBI ONMMPATbCA HAa Hanbonee nHbop-
MaTUBHblE MOKa3aTenu ANA KOHKPETHOro BMAQ COPEBHOBATE/NbHOM
fJeaTenbHocTu. Tak, B NNaBaHWM Ha KOPOTKME AMCTaHLMKU Hanbosb-
LIEeM NPOrHOCTUYECKOM CNOCOBHOCTLI0 06/134a10T 06XBaT rpyam, macca
Tena, MbllLEYHaA Macca, }u3HeHHaa EMKoCTb nérkux (WKEN), cuna k-
CT1, MaKcumansHoe notpebneHue kucnopoga (MMK ), AmonouHoit
KucnoTbl U ap. [9]. Mo ApyrvM AaHHbBIM, POCT, AMHA U pasmax pyK,
[/IMHA roNIeHN MMetoT 6os1ee TECHYHO CBA3b C BbICOKMMM pe3y/ibTaTamu
B CMPUHTEPCKOM M/1aBaHUM, YeM, HaNpUMep, aHa3POBHas MOLLHOCTb,
CUNa MbILLLL HOT, BPEMA 3BYKOBOW peakuymu v ap. [10].

/3 BblleyKasaHHbIX NoKasaTtenei 601bWMHCTBO GpyHKLIMOHA b-
HbIX NapameTpoB noaaaloTcs TpeHuposke: KE/ ysennumsaetca 3a
CHET BO3PACTAIOLLE CUIbI PECIMPATOPHbIX Mbiww, MK . nosbiwaet-
CA 33 CYET Y/IYYLLIEHMSA XapaKTEPUCTUK TPAHCNOPTa U/WAN yTUAM3aLmMm
Kucnopopa v T.4. Ho HekoTopble MOpdONOrMYECcKMe XapaKTePUCTUKK,
TaKue KaK [/IMHa Tena 1 OTAeNbHbIX €r0 YacTel, ABAAIOTCA HETPEHUPY-
€MbIMM, OHW B OCHOBHOM HAC/IE€AYHOTCA, @ 3HAYUT NOMEHATb UX B MPO-
Liecce MHOroneTHe TPEHUPOBKU HEBO3MOKHO, UTO YXKe AenaeT AaH-
Hbl€ NOKa3aTeNn NPUHLMNUANBHO BaXHbIMU B CIOPTUBHOM OTHOpE.

KoHeuHo, camu no cebe pocT MaM pasmax pyK He BAUAIOT Ha
CKOPOCTb M/IaBaHWA, TaK Kak NOCNeAHAA ABAAETCA NPOWU3BOAHOM OT
aKTMBHOCTU HEPBHO-MbILWEYHOrO annapata. Mopdonoruyeckme xa-
PaKTEPUCTMKM TENIOCNOKEHMA NIOBLA — 3TO TONBKO NPEANOCHIIKK K
NPOAYKTUBHOMY BbINONHEHUIO CreuudUYecknx NOKOMOLMI B BoAe
[11]. Ho Kak nokasblBaeT NpaKTMKa, HECOOTBETCTBME 3aHMMAIOLLEro-
€A NO OAHOMY MAW HECKONbKUM MOP(ONOrMYECKUM XapaKTepUCTH-
Kam nobyaaeT ero KOMNEHCUPOBATb TaKOE HECOOTBETCTBME 3a CHET
HanpsXeHns GYHKLMOHANbHbIX cucTem opraHusma [11]. Hanpumep,
npv A7MHE U pa3Maxe PyK HUXe CpefHero nioBeL-CnpuUHTEp ckopee
Bcero byaeTt UMeTb Manyto ANMHY Lara, 4To ByaeT KOMNEeHCMPOBaTLCA
TaKUM M/I0BLOM 33 CHET CBEPXBLICOKOTO TEMMA, @ 3HAUMUT 33 CYET no-
BbILIEHHOM 3HEPronpoayKLum, paboTbl MMOKapAa, PecnMpaTopHON 1
HelporopMoHanbHoM cucTem. Takoe niaBaHWe ByaeT cuuTaeTca ma-
JIOSKOHOMWYHbBIM. B 3TOM CBETE CMOPTVBHAA OpWUEHTALMUA M OTHOp
NJ0BLOB AOMKHbI BKAOYaTb B ceba mopdonornyeckuii pasgen, co-
TNIACHO KOTOPOMY MOXHO OyaeT npengsapuTesbHO MPOrHO3MPOBaTh
CMOPTMBHYIO CNELMANN3aLIMIO IOHbIX NI0BLIOB.

LENb UCCNEQOBAHUA

M3yueHne MopdosOrMYEcKMX MoKasaTenen TenoCNOKeHUs
nnosLoB 13-14 net ¢ pasHol CNOPTUBHOM CNeLMann3aLmen.

MATEPUAN U METOADI

B uccnepoBaHuM mopdonornuyeckux nokasatenein Tenocnoxe-
HUS NPUHAN yyYacThe 21 nnosel, B Bo3pacTe 13-14 neT, Kaxaplit BXO-

INTRODUCTION

The main criterion of success in competitive swimming is
the athlete's performance result, i.e., their placement in com-
petitions and the time taken to complete the race distance.
However, when discussing success, it is essential to address the
components that contribute to it — the elements that provide the
result. Several authors highlight morphological characteristics of
physique as a particularly important success factor, while oth-
ers focus on biochemical and physiological parameters [1-5]. In
addition, the functional condition of systems involved in oxygen
uptake, transport, and utilization, as well as nervous and hormon-
al regulation, and certain psychological and technical factors, are
also considered necessary [6-8].

Each component's contribution to performance must be
considered during talent identification and sport specialization
processes. Selection and orientation should be based on the most
informative indicators for each competitive event. For example,
in sprint swimming, the most predictive variables include chest
circumference, body mass, muscle mass, vital capacity (VC),
handgrip strength, absolute maximum oxygen consumption
(VOamax), delta lactate (Ala), and others [9]. Other studies
suggest that height, arm length and span, and leg length are
more closely linked to high sprint performance than anaerobic
power, leg muscle strength, or auditory reaction time [10].

Among these indicators, most functional parameters can be
improved through training: VC increases with enhanced strength
of respiratory muscles; absolute VO,max is associated with oxy-
gen transport and/or utilization. However, some morphological
indicators, such as total body length and length of its segments,
are untrainable and primarily inherited, which makes them fun-
damentally important in talent selection.

Of course, height or arm span alone do not determine swim-
ming speed, which is ultimately a function of neuromuscular ac-
tivity. Morphological features are only prerequisites for the effec-
tiveness of specific movements in water [11]. Practice shows that
morphological disadvantages in swimmers are often compensat-
ed by placing extra demands on the functional systems [11]. For
example, a sprinter with below-average arm length and span is
likely to have a short stroke length, which may be compensated
by an extremely high stroke rate leading to greater energy con-
sumption and increased workload on the myocardium, respirato-
ry, and neuroendocrine systems, resulting in low efficiency. From
this perspective, swimmer selection and specialization should
include morphological assessment to help predict optimal event
orientation for young swimmers.

PURPOSE OF THE STUDY

To study morphological body characteristics in 13-14-year-
old swimmers with different sport specializations.

METHODS

The study involved 21 male swimmers aged 13-14, each of
whom was a member of a regional competitive swimming team.
Exact data on age and qualification level are presented in Table 1.

All participants were divided into two groups: sprint-orient-
ed (SO) and the distance-oriented (DO). This classification was
based on the premise that “pure” specializations among swim-
mers were rarely encountered in the general population, as indi-
cated in several studies [12, 13].
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1N B COOPHYIO KOMaHZY PeroHa no niaBaHuio. ToYHbIE AaHHbIE O
BO3pacTe W KBa/IMPMKaLLMM NNOBLLOB NpeacTaBaeHbl B Taba. 1.

Bce ucnbiTyemble bbinv pasfeneHbl Ha ABe TPynMbl: «TAroTeto-
wpe K cnpuHTy» (anee — TC) n «TAroTetowmMe K CTalepCcKUM ANUCTaH-
umam» (nanee — TCA). KnaccudumKauma cnopTCMEHOB MMEHHO Ha Ta-
Kue rpynnbl OCYLLECTBAANACh HA OCHOBE YTBEPKAEHUS, YTO KUMCTbIEN
CheuyanmsaLmm NI0BLLOB NPAKTUYECKM He BCTPEYALOTCA B NOMNYAALUK,
Ha YTO YKa3aHO B HeKoTopbIX paboTtax [12, 13].

[enexune nnosLos Ha rpynnel TC u TCL, 66110 NpoBeaeHo ¢ no-
MOLLbIO aHaNM3a MX COPEBHOBATE/IbHOM AEATENbHOCTM (puC.). YunTbI-
Ba/IMCb Nyylume pesynbtatbl No oykam World Aquatics, nokasaHHble
Ha odpmumanbHbIx ctaptax ¢ 01 aHBapa 2023 roga no 31 aekabps 2023
roza B 25-meTpoBom bacceitHe.

B npouecce nccnenoBaHna 6bin paccmoTpeH pag mopdonoruye-
CKMX XapaKTEPUCTMK TENOCNOXEHMA OHbIX NI0BLOB. [11IMHa Tena cTos
M cuasa M3yyanacb nNpu NOMOLUM CTAHZAPTHOrO POCTOMEPA C cuAe-
HbeM. JIMHEeHbIe U 06XBaTHble Pa3Mepbl CErMEHTOB Tena U3yYanmnch
NPV NOMOLLM CTaHAAPTHOW U3MEPUTENIbHON CAaHTUMETPOBOW NEHTI.
[na nccnepoBaHMA Macchl Tena U KOMNOHEHTHOO COCTaBa Tena bbiau
MCnonb3oBaHbl Beckl Tanita BC-545 N ¢ dyHKLMEN BriomneaaHCHOTo
aHanu3a u meauuMHCKMI Kanunep Saehan SH 5020 ansa nsmepenus
TONLUMHbI XKMPOBbIX CKNAZO0K.

WccnenosaHue 6bi10 NpoBeaeHO CornacHo TpeboBaHUAM Xenb-
CMHCKOIN peknapauum BcemmpHoM meamumMHCKon accoumaumm. Mpo-
TOKON MOPQONOrMYecKoro uccieaoBaHusa 6bl1 0f06peH Ha HaydyHOM
coBeTe dakysbTeTa GU3NYECKOM KynbTypbl HoBOCMBUpPCKOTO rocyaap-
CTBEHHOTO NeAarorMyeckoro yHuBepcuTeTa. TakKe HACTOALLMM aBTo-
pbl COOBLLAOT, YUTO A0 NPOBeAeHNA 06CNea0BaHNS BblM NOMyYeHbI
MUCbMEHHbIE COFNACKA Ha NPOBEAEHME UCCNea0BaHMA U 06paboTKy
NepPCOHasIbHbIX AAHHbIX OT 3aKOHHbIX MPEACTaBUTENE NI0BLIOB CMOpP-
TUBHOM LUKOAbI.

Mpv aHanM3e AaHHbIX MCMNOMb30BAACA METOA HenapameTpuye-
CKOM CTaTUCTUKM N1 HECBA3AHHbIX BbIBOPOK: KpuTepuit MaHHa-YuT-
HW; YPOBEHb L0BEPUTENbHOW BEPOATHOCTU — 95%. B Tabnuuax AaH-
Hble BblIM NpesCcTaBieHbl B BUAE CpeaHero apudmeTtnyeckoro (M) u
CTaHZapTHO owmnbKu (SE).

PE3YNIbTATbl U UX OBCYXXAEHUE

Mo pe3ynbTaTam 1ccneaosaHus 6bi10 onpeseneHo, YTo NAOBLLbI
13-14 neT, TAroTEIOWME K CMIPUHTY, UMEIOT 6ONbLUME TOTA/IbHbIE Pa3s-

Tabnuya 1 Bozpacm, cma 3aHAMUl U K8anuguKkayus

nnosuyos-Kponucmos 13-14 nem ¢ pasHol cnopmusHoli cneyuanusayuedi

The division into SO and DO groups was carried out through
an analysis of their competitive performance (see the Fig.). The
swimmers' best results, measured in World Aquatics (WA) points,
were taken from official competitions held in 25-meter pools be-
tween January 1, 2023, and December 31, 2023.

During the study, several morphological characteristics
of the young swimmers’ body composition were examined.
Standing and sitting height were measured using a standard sta-
diometer with a seat. Linear and circumferential segmental di-
mensions of the body were measured using a standard anthro-
pometric tape. Body mass and body composition were assessed
using Tanita BC-545 N scales with bioelectrical impedance anal-
ysis, and a Saehan SH 5020 medical caliper was used to measure
skinfold thickness.

The study was conducted in accordance with the World
Medical Association Declaration of Helsinki. The protocol of the
morphological study was approved by the Academic Council of
the Faculty of Physical Education at Novosibirsk State Pedagogical
University. The authors confirm that prior to the study, written in-
formed consent for participation and processing of personal data

Puc. Pe3zynbmamel copesHosamesnsHOU OeamesnsHOCMU  NA08Y0s-
Kposucmos 13-14 nem ¢ paszHoli cnopmusHoU cheyuanu3ayued

Fig. Results of competitive performance of 13-14-years-old freestyle
swimmers with different sport specialization
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Table 1 Age, training experience, and qualification of 13-14-year-
old freestyle swimmers with different sport specializations

pynnbi
MNMokasartenb Groups
Indicator 1:C T(_:,Cl,
SO swimmers DO swimmers
(n=10) (n=11)

222?;‘:‘:2”"'” Sl Alsr 13.56£0.18 13.50£0.17
TP@HUPOBONHbIM CTax, net 6.5740.18 6.5040.17
Training experience, years
KBanudwmkraumsa «ll paspag», % 56 40
Qualification «Grade I1», %
Keanundukaumsa «l paspag», % 33 40
Qualification «Grade 1», %
Keanudukaumsa «KaHguaat B mactepa cnoprta», % 1 20

Qualification «Candidate master of sports», %

Jlydwnii pesynstaT, o4kn WA
Best score, WA points
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Mepbl TeNa, YemM WX CBEPCTHUKU, TATOTEIOLLME K CTaNePCKUM AUCTaH-
LIMsIM, YTO NOKa3aHo B TabA. 2.

Mnosubl rpynnbl TC 061aaa0T CTaTUCTUYECKM 3HAYMMO 60b-
Weln AMHOM Tena Mo CPaBHEHWIO ¢ naosuamm rpynnbl TCA. AnnHa
Tena umeeT 6ONbLLOE 3HauYeHWe B NNaBaHUU He TONbKO W3-3a TOrO,
YTO OCHOBHbIE COPEBHOBATE/bHbIE AEWCTBUA MPOXOAAT B FOPU30H-
Ta/IbHOM MOJOXEHWM, HO eLLE M3-3a TOTO, YTO AJIMHA TeNla BAUAET Ha
NJ1aBy4eCTb U r’MAPABANYECKOE CONPOTUBIEHME NI0BLA B BOAE: N/10B-
Lbl, 06naaatoLme bosee BbICOKMM POCTOM, NPU NPOYMX PaBHbIX ByayT
MMETb MEHbLLIEE CONPOTUBAEHUE U BO/bLUYIO NAABYYECTb TENA, YEM
NN0BLbI C MEHbLIMM pocTom [14].

Macca Tena nnosuos obeunx rpynn 6biaa cONOCTaBUMA, OAHA-
KO OTMeYasnacb TEHAEHUMA K HabMoAeHUo 6ONbILMX 3HAYEHUI Ha-
cTosiwiero napametpa B rpynne TC. C TOUKM 3PEHUA MEXaHWKW Mpu
OJMHAKOBOW CKOPOCTM ABUKEHUs Teso, MMetolee BoMbLLY0 maccy,
6yaeT MUMeTb 6O/bLUMIA UMNY/ILC, YTO B KOHTEKCTE CMOPTUBHOIO Na-
BaHWA OyAEeT 03HayaTb, YTO NPU OLMHAKOBOW CWU/E OTTaJIKUBAHWUS OT
6opTuKa bacceitHa U OAMHAKOBOM rMAPABAVYECKOM COMPOTUBIEHUN
nnoBeL, UMetoLWMi 6onbLy Maccy Tena, byaet bbicTpee U Aanblue
CKONb3WTb B BOZE, A TAK¥Ke TaKoW N/I0BeL, NOTEHLMANBbHO MMeeT 60/1b-
Lle BO3MOXKHOCTEW B Pa3BUTUM BbICOKOW CU/Ibl FPEBKOBbLIX ABUKEHUM
[15]. Npw 3TOM CTOMT y4MTbIBATH, YTO, UMEA OAMHAKOBYIO M/IOLWALb
MOBEPXHOCTU TENa, NNaBY4eCTb OyAET Bbille Y CNTOPTCMEHA C MEHbLLEN
Maccoi Tena, Tak Kak macca npsmo NponopLyoHanbHa NAOTHOCTH, a
yem 6osbLLEe NIOTHOCTb, TEM FNY6XKe NoBeL, ByAET NOrPYKEH B BOAY.

AbcontoTHas NoLwaab NOBEPXHOCTY TENA CTaTUCTUYECKM 3HAYM-
MO OKasasiacb 6osblue y rpynnbl TC no cpasHeHuto ¢ rpynnoii TCA, a
BOT OTHOCWUTENbHAA NAOLLAAL NMOBEPXHOCTU Tesla, KOTOPas PaccymThl-
BaeTCA Ha KMNOrpamMm macchl Tena, 6onbiue y rpynnsl TCA. Hanbonee
MHTEPEeCEH OTHOCUTE/IbHDBIN MOKa3aTe/lb NAOLAAM MOBEPXHOCTU TENa,
OH YKa3blBaeT Ha TO, CKO/IbKO KBAZPaTHbIX CAHTUMETPOB NPUXOANTCA
Ha OAWH KWJIOrPamMmM Macchl TeNa, YYWUTbIBas, YTO MiaBy4YecTb Tena B
BoZe Tem bosblie, yem Gonblie naowasapb (B opurMHanbHoi dop-
Myne 06bEM, COCTOALMI U3 NPOM3BEAEHUA NNOLAAM U BbICOTbI) U
MeHbLue mMacca. Mcxoasa U3 Takol NOTUKM CyKAEHUS, N0BLbI Fpynnbl
TC[, LONKHbI HAXOAMTBLCA BbILE Hag, BOAOM, YeM NaosLpl rpynnbl TC.
OfHako HeobxoZMMO MOMHWTb, 4TO MOpPGONOrMYECKan CTPYKTypa
Tea NNOBLA HEOAHOPOAHA, B Hel NPUCYTCTBYIOT U BbICOKOMIOTHbIE
(Hanpumep, KOCTHasA macca), U HU3KOM/IOTHbIE (HanpUMep, }K1poBas
Mmacca, Boga, 02) aneMeHTbI v BeLLecTBa.

B MHAeKce Macchbl Tena 1 yaenbHOM Bece Tena OTANYMIA Mexay
rpynnamu nony4yeHo He 6bin10. Takxke y 06eux rpynn 6bia conocrtaBum
KMPOBOW KOMNOHEHT Macchl Tesla, MOyYEHHbIN KaK Mo pe3yabTaTam
61oMMNEeSaHCOMETPUM, TaK M MO MOKA3aTeNAM KaNUMePOMETPUM.
Y rpynnbl NAOBLOB, TATOTEIOWMX K CMIPUHTY, BbLIO OTMEYEHO CTaTy-
CTUYECKM 3HAUMMO BosblLee COLepHKaHWE MbILLEYHON MacChl, BbIpa-
YKEHHOW B aBCONIOTHBIX M OTHOCKTE/bHBIX EAUHULAX, MO CPABHEHMIO C
rPYNnoi NiOBLIOB, TATOTEIOLLMX K CTAWEPCKUM AUCTaHLUMAM. bonbluee
COAEPMKaHMA MbileYHOM macchbl y rpynnbl TC, roBopuT o 6onbluem
B/VSAIHUM CUNOBbIX NOKA3aTeNeN Ha PEe3y/bTaT UX COPEBHOBATENbHOM
[eATeNbHOCTU MO OTHoweHMto K rpynne TCA. Kak v B npeaplaylumx
MnoKa3aTensx, B KOMMNOHEHTHOM COCTaBe Tena Heobxoanm banaHc: ve-
pecyyp BbICOKOE COAEPKaHNE MbILLEYHOM MAcChl, NIOTHOCTb KOTOPOIA
60/1ble NAOTHOCTM BOAbl, NPUBEAET K CHUMKEHUIO NAABYYECTU Tena
NA0BL3, @ B AOMOSHEHWUM NPY HU3KOM COAEPHKAHUE HKMPOBOTO KOM-
MOHEHTa, B TOM YMC/E NOAKOKHOTO MUPa, MbILLEYHbIV penbed byaet
€034aBaTb BbICOKOE MAPOANHAMUYECKOE COMNPOTMBIEHUE TPEHUA C
BOAHOM cpegov [11].

B Tabn. 3 npeacTaBneHbl pe3ynbTaTbl M3MEPEHWA JMHENHBIX
pa3mepoB Tesa OHbIX MI0BLOB. MccaepoBaHue Nokasano, Yto nios-
Lbl, TAFOTEIOWME K CMPUHTY, M NIOBLbI, TATOTEOWME K CTalepCKUM

was obtained from the legal guardians of the swimmers from the
sports school.

Data analysis was carried out using non-parametric statisti-
cal methods for independent samples: the Mann-Whitney U test;
the confidence level was set at 95%. In the tables, results are pre-
sented as the mean (M) and standard error (SE).

RESULTS AND DISCUSSION

The study's results showed that swimmers in the SO group
had larger total body dimensions than their DO group peers (Ta-
ble 2).

The SO swimmers had statistically significantly larger body
length than the DO swimmers. Body length is highly relevant in
swimming because most competitive movements occur in a hori-
zontal position and because it affects buoyancy and hydraulic wa-
ter resistance; all else being equal, taller swimmers tend to have
lower drag and greater buoyancy than shorter swimmers [14].

Body mass in both groups was comparable, although there
was a trend toward higher values in the SO group. From a biome-
chanics perspective, a body with greater mass possesses greater
momentum at equal speed. In swimming, this means that with
equal push-off force and hydraulic water resistance, a heavier
swimmer will glide further and faster after the wall push-off. Ad-
ditionally, such a swimmer potentially has more capacity for gen-
erating greater propulsive force during strokes [15]. However, it's
important to note that with equal body surface area, buoyancy
will be higher in a swimmer with lower mass since mass is direct-
ly proportional to body density, and the greater the density, the
deeper the swimmer sinks in water.

The absolute body surface area was significantly greater
in the SO group than in the DO one. In contrast, the DO group's
relative surface area (calculated per kilogram of body mass) was
larger than in the SO group. This relative indicator is particularly
interesting, as it shows how many square centimeters of surface
area correspond to each kilogram of mass. In fluid mechanics,
buoyancy increases with greater volume, which is determined
by surface area multiplied by height, and lower mass. From this
perspective, DO swimmers should float higher in the water than
SO swimmers. However, it is essential to remember that the body
composition of a swimmer is heterogeneous, containing both
high-density elements (such as bones) and low-density compo-
nents (such as fat, water, and oxygen).

No differences were found between the groups in body
mass index (BMI) or body density. Both groups had compara-
ble fat mass components, as assessed by bioimpedance analy-
sis and skinfold caliper measurements. The SO group showed a
significantly greater absolute and relative muscle mass than the
DO group. This greater muscle mass suggests a more substantial
influence of strength-related indicators on competitive perfor-
mance in the SO group. As with the previous characteristics, body
composition requires certain balance: an excessively high pro-
portion of muscle mass, which exceeds water in density, reduces
buoyancy. Furthermore, if fat mass, including subcutaneous fat, is
low, the resulting pronounced muscular definition may increase
hydrodynamic drag due to friction with the water [11].

Table 3 presents the results of linear body measurements of
young swimmers. The study showed that SO and DO swimmers
differed exclusively in the lengths of lower limb segments.

The segmental analysis of lower limb length revealed some
interesting findings. Despite no difference in total lower limb
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Tabnuya 2 TomaneHele Pa3mepsl U KOMNOHeHMHbIU cocmas
mena nnosyos-kposucmos 13-14 nem c pazHoli cneyuanuzayuel

lNMoka3saTtenb
Indicator

[OnvHa Tena, cm

Body length, cm

[nunHa Tena cnga, cm

Sitting body length, cm

Macca Tena, Kr

Body mass, kg

Mnowaap nosepxHoctn Tena (no . Moctennepy), m?
Body surface area (according to D. Mosteller), m?
OTHOCKTENbHaA NIOWaAb NOBEPXHOCTM Tena, CMYKr
Relative surface area of the body, cm%kg

MHaeKe macebl Tena, Kr/m?

Body mass index, kg/m?

YaenbHbiit Bec Tena (no H.H0. JIntyHosoiA), Kr/m3
Body density (according to N.Y. Litunova), kg/m?
*uposas macca (bronmneaaHcomeTpusn), %

Fat mass (bioimpedanceometry), %

*uposas macca (no . Mateliko), Kr

Fat mass (according to J. Matejko), kg

*uposas macca (no . Marteliko), %

Fat mass (according to J. Matejko), %

MbllweyHan macca (no . MaTeliKo), Kr

Muscle mass (according to J. Matejko), kg
MbllweyHan macca (no fA. MaTeliko), %

Muscle mass (according to J. Matejko), %

NpumeyaHme: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3NYMIA MO KpUTEPUIo MaHHa-YuTHU

Note: p — statistical significance of differences by Mann-Whitney test

AMCTAHUMAM, Pas/MYatoTCA UCKAKUYUTENBHO NO [/IMHAM CErMEHTOB
HUKHWUX KOHEYHOCTEN.

Mpu 0bcnepoBaHUM CErMeHTapHOW [J/IMHBI HUKHUX KOHEYHO-
cTel B6blIM NONYYEHbI AOCTAaTOYHO MHTEPECHbIE pe3ynbTaThl. Mpu oT-
CYTCTBMM KaKoM Obl TO HM OblN0 pasHULpl B ODLLEN A/IMHE HUMKHMX
KOHeYHocTel gmHa 6eapa 6bina CTaTUCTUYECKM 3HAYMMO Bonblue y
TArOTEIOLWMX K CNIPUHTY, @ BOT ZI/IMHA FONIeHU YiKe bblna bosblie y TAro-
TEOLWMX K CTalepckum AucTaHumam. Habarogaemble otanums umerot
CBA3b MO0 C BUOMEXaHUYECKMMM U TaKTUYECKMMMU OCOBEHHOCTAMM
CMPUHTEPCKOrO U CTaepCKoro naaBaHus, NMbo ABAAIOTCA CNYyYalHbI-
MU (CONYTCTBYIOLLMMM, NEPEKPECTHLIMM) aKTOPamMM CMOPTUBHOTO
otbopa.

Ewé oauH napameTp SIMHENHbIX PasMEPOB HUMKHMX KOHEYHO-
CTel — 4/IMHA CToMbl — Bbla 3HAUYMMO BONbLLE Y TAFOTEIOLLMX K CNPUHTY,
YTO 0OBACHAETCA BaXKHOCTbIO NIOLWAAM CTOMbI ANA PA3BUTUA BbICOKON
MOLLHOCTY Npy paboTe Horamu. C Lpyrovi CTOPOHbI, €C/IN CMOTPETH Ha
npobsemy ¢ NO3nLMM MaKPOCOMMU CMPUHTEPOB — HaIMUMeE PAZa CTa-
TUCTUYECKM 3HAYMMbIX OT/IMYMI MOXKHO CYMTaTb He bosee, yem conyT-
CTBYHOLMMM GAKTOPaMK, KOTOPble HUKAK HE BAWAIOT HA PE3yNbTaT B
NAaBaHUM, HO eCTb CNEeACTBME BbICOKOTO Pa3BUTMA BCEX NPOAO/bHbIX
CErmMeHTOB Tena.

Pazmax pyK CuMTaeTcA O4HOW M3 BAXKHEWLUMX aHTPOMOMETPU-
YECKMX XapaKTEPUCTUK MI0BLIOB, CNELMANMUUPYHOLLMXCA B NAaBaHWUK
Kposiem, TaK Kak, NOMUMO CuAbl rpebKa, A/MHa Lara (NpoaBuKeHwe)
6yzeT 3aBMCETb OT A/IMHbI U Naowaay rpebylieit nosepxHoctv [11,
16]. MonyyeHHble AaHHble CBUAETENLCTBYIOT O TOM, YTO Y rpynnbl TC v
rpynnbl TCL, pasmax pyK 6bi1 cCONOCTaBMM, @ 3HAUMT U NOTEHLLMANbHASA
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Table 2 Total body dimensions and body composition of 13-14-year-old
freestyle swimmers with different specializations

Tpynnbi
Groups
TC TCA p
SO swimmers DO swimmers
(n=10) (n=11)
176.8942.61 169.60+1.82 0.043
91.28+1.44 87.35+1.04 0.043
63.63+1.80 56.35+2.77 0.053
1.768+0.036 1.626+0.046 0.043
278.30+2.56 295.1945.29 0.018
20.33+0.36 19.52+0.75 0.156
1.0194+0.0049 1.0291+0.0069 0.112
10.43+1.12 9.86+1.19 0.604
8.09+0.78 6.81+1.02 0.315
12.90+1.43 11.77+1.34 0.603
29.12+1.24 23.65+1.36 0.007
45.99+0.54 43.20+0.98 0.031

length, SO swimmers had significantly greater thigh length, while
leg length was greater in DO swimmers. These differences may be
associated either with biomechanical and tactical features specif-
ic to sprint and distance swimming or with incidental (accompa-
nying or cross-talking) factors in athlete selection.

Another lower limb measurement — foot length — was sig-
nificantly greater in SO swimmers. This finding is explained by the
importance of foot surface area for generating powerful leg pro-
pulsion. On the other hand, if the issue is viewed through the lens
of sprinter macrosomia, several statistically significant differences
may be considered incidental rather than performance-determin-
ing factors, merely reflecting the general elongation of all longitu-
dinal body segments.

Arm span is regarded as one of the most important anthro-
pometric characteristics of freestyle swimmers, as stroke length
(distance per stroke) depends on the length and area of the pro-
pulsive surface in addition to stroke strength [11, 16]. The col-
lected data show that arm span was comparable between the SO
and DO groups, which suggests a similar potential for generating
longer strokes.

Circumferential measurements of body segments reflect wa-
ter content and the development of bone, muscle, and fat com-
ponents. The study results analysis showed that SO swimmers
had statistically significantly greater pulling surface in addition to
stroke strength, forearm circumference, hip circumference, and
middle thigh circumference compared to DO swimmers (Table 4).
The larger flexed upper arm and middle thigh circumference in
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Tabnuya 3 /luHeliHble pasmepsl mesna Na08Y08-KPoauCmos
13-14 nem c pasHoli cneyuanusayuel

Mokasarenb
Indicator

[ONvnHa BEPXHUX KOHEYHOCTEWN, CM
Length of upper limbs, cm
[OnnHa nneyva, cm

Arm length, cm

[OnvHa npegnneybs, cm
Forearm length, cm
ONnnHa Knuctu, cm

Hand length, cm

LLnpurHa Knctn, cm

Hand width, cm
ONvHaxwWmpmHa KNCTK, cm
Lengthxwidth of hand, cm?
WnpuHa naey, cm

Shoulder width, cm

Pasmax pyk, cm

Arm span, cm

OnvHa Tynosuwa, cm

Torso length, cm

LONVHa HUXKHUX KOHEYHOCTEN, Cm
Length of lower limbs, cm
[nvHa 6egpa, cm

Thigh length, cm

[OnnHa roneHu, cm

Leg length, cm

JOnvHa cTonbl, cm

Foot length, cm

LLnpurHa cTonbl, cm

Foot width, cm

OnvHaxwmpunHa cTonbl, cm?
Lengthxwidth of foot, cm?

2

MprmeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb PasNNYMIA NO KpUTepUIo MaHHa-YUTHU

Note: p — statistical significance of differences by Mann-Whitney test

BO3MOXXHOCTb K NPOABNEHMIO B0/bLUEN A/IMHDBI LWAra MOXKET CHATATLCA
COMOCTaBUMOW.

O6xBaTHble pPa3mMepbl CErMEeHTOB Tena M/IOBLOB OTpaMKaloT
coflepaHue BOAbl, Pa3BUTME KOCTHOTO, MbILIEYHOMO U KMPOBOTO
KOMMOHeHTOB. lMpy aHanu3e pesynbTaToB UccieaoBaHns 6bino obHa-
PY}KEHO, UTO TATOTEIOWME K CMPUHTY NIOBLbI MMEIOT CTAaTUCTUYECKU
3HaYMMO 6osnblMe pasmepbl 06XBaTa HaMPSAKEHHOTO nieya, 0bxBaT
npeanneybs, 06xeaT Tasa, cpeaHuit 06xBaT beapa B CPaBHEHUM C TA-
rOTEIOWMMM K CTalepCKMM AMCTaHUMAM naosuamu (tabn. 4). bonb-
LK1 06XBaT HANPAKEHHOMO Naeda U 6oNblKI cpeaHunii 0bxBaT be-
apa y rpynnsl TC, Npy HU3KOM COAEPXaHWUM ¥KuUpa, NOATBEPKAAIOT,
YTO A1 CMPUHTEPCKOrO M/1aBaHWA B NOAPOCTKOBOM BO3pacTe 0cobo
BaXKHbl CU/IOBbIE MOKa3aTenu.

0O6xBaT Ta3a yKasblBAET Ha Pa3BUTME Ta30BbIX KOCTEW, MblLLey-
HOW 1 XKMPOBOW TKaHW B obnactu aroamu. Mo pagy AaHHBIX, NAOBLbI
[JOMKHbI 0613aaTb AOCTATOYHO Y3KMM, HEOOBEMHbBIM Ta3om, YTODbI
nAoLWaab NonepeyHoro cedeHns Hbina HaMMeHbLLEN, TaK Kak OT Heé
3aBucuT nobosoe conpotuenenue [11, 14]. B gaHHOM cayyae Haw-
6onbLuKit 06XBaT Ta3a HabOAAETCA Y NI0BLOB, TATOTEHOLLMX K CMIPUH-
TY, YTO ONATb e 0OBACHAETCA UX MAaKPOCOMMEN U NMPEUMYLLECTBEHHO

Table 3 Linear body measurements of 13-14-year-old freestyle
swimmers with different specializations

lpynnbi
Groups
TC TCA p
SO swimmers DO swimmers
(n=10) (n=11)

80.38+1.58 78.22+1.27 0.549

36.69+0.91 36.72+1.11 0.720

28.87+0.54 27.19+0.59 0.079

19.78+0.35 19.01+0.31 0.156

9.6310.21 9.3440.13 0.242
191.0547.22 177.65+4.27 0.133
41.68+0.88 42.19+0.98 0.183
184.46+3.85 173.9042.13 0.114

54.87+1.74 51.63+0.68 0.182

99.96+1.46 95.99+1.51 0.065
47.91+1.43 43.21+2.09 0.043

35.20+1.51 40.03+1.74 0.034

28.30+0.47 26.63+0.30 0.015

10.64+0.22 10.41+0.17 0.603
264.02+9.28 241.24+5.51 0.067

the SO group and lower fat content confirm the importance of
strength indicators for sprint swimming during adolescence.

Hip circumference reflects the development of the pelvic
bones, muscle, and fat tissues in the gluteal region. According
to several sources, swimmers should ideally have a relatively
narrow pelvis with a small cross-sectional area, as this affects
frontal drag [11, 14]. In this case, significantly larger hip
circumference was observed in SO swimmers, which may
be explained by macrosomia and a predominantly muscular
somatotype. It is likely that in sprint events, hip circumference
does not play a significant role, as the generation of powerful
strokes and kicks offsets the increased resistance. However, in
DO swimmers — where even at the world level, races last no
less than 7 minutes — even minimal increases in drag result in
substantial total energy waste.

Study limitations. The authors note the limited sample size
of the study: the SO group consisted of 10 participants, while
the DO group included 11 swimmers. Although the sample size
exceeds the minimum requirements set by biometric standards,
we acknowledge that the small sample may be a limiting factor
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MbILUEYHbIM COMATOTMMOM. BEpoATHO, NPU NAaBaHUM Ha KOPOTKME
AMCTaHLMK 0OXBaT Ta3a He UrpaeT 0cobo BaXKHOW PO/, a BO3pacTato-
LLiee CONnpoTMBAEHWNE HUBEMPYETCA 33 CYET PA3BUTUA BbICOKOW MOLL-
HOCTM rpebKOoBbIX U YAAPHbIX ABUMKEHWUM, HO B NN1aBaHUW Ha 4/IMHHbIE
AVCTAHUMW, TAE AaXKe Ha MMPOBOM YPOBHE ANNTENbHOCTb PaboTbl co-
CTaBAAET HEe MeHee 7 MUHYT, ManenLee yBeanyeHne ConpoTUBAEHNA
COMPOBOXAAETCA OrPOMHbIMM CYMMaPHbIMM SHEpProsaTpaTamu.
OrpaHuyeHua uccnepoBaHua. ABTOopbl 00paLLaloT BHMMaHMe
Ha OrpaHNYEHHOCTb BbIOOPKM MUCCen0BaHusA: rpynna «TaroTelowpme K
CNPUHTY» cocToAna 13 10 YenoBsek, a rpynna «TaroTetolme K cTaiep-
CKUM aucTaHumam» — n3 11 yenosek. 06bem BbIBOPKM HACTOALLEMO
nccnenosaHMA npeBblillaeT MMHUMAZIbHO 40NYCTUMbIE 3Ha4YeHUA Co-
IN1aCHO NpaBuiam BUOMETPUM, HO HECMOTPS Ha 3TO, Mbl JOMYCKaeM,
YTO Manan BbIOOPKA MOMKET ABAATLCA JMMUTUPYIOWMM daKToOpoMm
MCCNEeL0BaHUA, U YTO CYLLECTBYET HEOOXOAMMOCTb B MPOBEAEHUN A0-
NONHUTENbHBIX UCCAEA0BAHMM, YYUTBIBAKOLLMX BbiLLEONUCaHHOE 06-
CTOATENbCTBO. B paboTe MMeeTcA HEOAHOPOAHOCTL COCTaBa Uccneaye-
MbIX FPYRN MO KBanNOUKaLMOHHOMY NPU3HAKY: B FPYNNax CpaBHEHNA
NPUCYTCTBYHOT HOHbIE M0BLbI C pa3pagamu «ll cnopTUBHbIN paspaa»,
«| cnopTMBHbLIN pa3pag» n «KaHauaaT B mactepa cnoptay. OTMeTUM,

Tabnuya 4 ObxsamHele pasmeps! mesna Naosuos-KPoaUCmos
13-14 nem c pasHol cneyuanuzayuel

Mokasartenb
Indicator

0O6xBaTt nsieva, cMm

Arm girth, cm

06xBaT Naeya HanpsAXKEHHOro, CM
Flexed arm girth, cm

O6xBaT AeNbTOBUAHOM MbILLLbI, CM
Deltoid muscle girth, cm

O6xBat npeanaeybs, CM

Forearm girth, cm

06xBaT KUCTU, CM

Hand girth, cm

O6xBaT rpyAHON KNeTkn (Mokown), cm
Chest girth (at rest), cm

O6xBaT rpyaHon KneTku (Bgox), cm
Chest girth (max. inspiration), cm
O6xBaT rpyAHON KNETKK (BbIAOX), CM
Chest girth (exhalation), cm
IKCKYypCUA TPYAHON KNETKU, CM
Chest excursion, cm

06xBaT TaAnKn, CM

Waist girth, cm

ObxBaT Ta3a, cM

Hip girth, cm

O6xBat 6eapa (cpeaHuit), cm

Thigh girth (middle), cm

06xBat beapa (BepxHUi), cm

Thigh girth (top), cm

0O6xBaT roseHn, cMm

Calf girth, cm

06xBaT N04bIXKKK, CM

Ankle girth, cm

MprMmeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3/IMUMI MO KpUTEPUo MaHHa-YUTHU

Note: p — statistical significance of differences by Mann-Whitney test
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in this study and that further research is necessary to address this
concern. Another limitation lies in the heterogeneity of athletic
qualification within the groups: the comparison groups included
swimmers classified as “Grade Il swimmers,” “Grade | swimmers,”
and “Candidate Masters of Sport”. However, it should be noted
that this heterogeneity concerns only intra-group variation, as
there were no significant differences in qualification levels be-
tween the groups.

CONCLUSION

The observed characteristics indicate that the anthropomet-
ric profile of 13-14-year-old freestyle swimmers specializing in dif-
ferent distances varies across several parameters. SO swimmers
exhibit greater total, linear, and circumferential body dimensions
and more developed muscular components, collectively support-
ing their potential for producing strong propulsive movements
and long stroke lengths in the water. In contrast, DO swimmers
have smaller total, linear, and circumferential body dimensions,
with less pronounced muscular development.

Table 4 Circumferential body measurements of 13-14-year-old
freestyle swimmers with different specializations

Tpynnbi
Groups
TC TCA p
SO swimmers DO swimmers
(n=10) (n=11)
26.57+0.39 24.91+0.90 0.156
29.59+0.37 27.10+0.95 0.043
32.12+0.36 30.98+0.86 0.242
24.60+0.43 22.78+0.70 0.043
21.96+0.30 21.03+0.40 0.133
86.91+2.05 84.40+2.24 0.242
93.27+1.47 89.35+2.16 0.182
84.50+1.07 81.71+1.82 0.156
8.77+0.52 7.64+0.47 0.211
70.17+1.00 67.70£1.33 0.356
88.7611.32 83.59+1.75 0.028
49.03+0.52 45.17+1.71 0.017
51.37+0.62 49.04+1,63 0.112
34.36+0.50 33.02+0.75 0.156
21.52+0.39 21.77+0.39 0.660
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YTO 3TO KACAETCA UCKNOUYUTENBHO BHYTPUIPYNMOBbIX OTINYMIA, MEKAY
rpynnamu oTAMYMi NO YPOBHIO MacTepCTBa HET.

3AKNIOYEHUE

YcTaHoBNEHHbIE 0COBEHHOCTH NO3BO/IAIOT TOBOPUTL O TOM, YTO
QHTPOMNOMETPUYECKMIN NPOdUb NAOBLIOB-KPOSMCTOB B Bo3pacTe 13-
14 net, cneumannsmnpyroLLMXCa Ha pasHbiX AUCTaHLMUAX, OTAUYAETCA NO
pAfy Nokasatenei. TAroTeroWwme K CNPUHTY NaoBLbl 06nagatoT 60/1b-
UMMM TOTaNbHBIMM, IMHENHBIMU U 06XBATHBIMU Pasmepamu Tena, y
HuX 6onee BbIparKeHO Pa3BUTME MbILLEYHOFO KOMMOHEHTA, YTO B CYM-
Me 61aronpUATHO CKa3bIBAETCA Ha UX MOTEHLMAX K Pa3BUTUIO BbICOKOM
CWAbl rpebKoBbIX ABUKEHWUI M 60/IBLLON ANMHDI Wara B BOAE. [110BLbI,
TATOTEIOLLME K CTaePCKUM AUCTaHUMAM, 06/131at0T HECKO/IbKO MEHb-
UMMM TOTa/IbHbIMM, IMHENHBIMU M 0BXBATHBIMM PasMepamm Tena, y
HWX MEHee BbIPaXKEHO Pa3BUTUE MbILLEYHOTO KOMMOHEHTa.

Halw aBTOPCKMI KONNEKTUB CBA3BIBAET 3TM 0COBEHHOCTM ¢ BM1o-
MEXaHUYECKMMU, TEXHUKO-TaKTUYECKUMM XapaKTEPUCTUKAMM M/1aBa-
HWA Ha A/IMHHbIE AWUCTAHLMK, @ TAKKe C TEM, YTO pesy/bTaT B CTaiep-
CKOM MN1aBaHuMM 60/blue 3aBUCUT HE OT MAaKCMMasIbHO Pa3BUBaEMOi
CWbl B BOZE, @ OT YMEHWUA AOCTATOMHO MPOAO/IKUTENbHOE BPeMA
NoAAePKUBATb BbICOKYH MOLLLHOCTb paboTbl Ha YpOBHe aHaspobHoro
nopora u/uan makcumanbHoro notpebneHns kucaopoaa. MocnegHee
BO3MOXHO /INLLb B TOM C/ly4ae, Koraa ¢pusnyeckoe passutme u dyHK-
LIMOHA/IbHble pPe3epBbl CUCTEM HAXOAWTCA Ha BbICOKOM YPOBHE, U CY-
LLLECTBEHHO CHUKEHO rMAPaBANYECKOe CONPOTUB/IEHNE.

B pabote 6bln NpescTaBaeH pAg, aHTPONMOMETPUYECKUX NOKa3a-
Tenen (macca Tena, MHAEKC Maccbl TeNa, yAeNbHbIM Bec Tena, abcontot-
HOE W OTHOCUTE/IbHOE COAEPMKAHME KMPOBOW MacChl, A/IMHA BEPXHUX
KOHEYHOCTeW, A/IMHA NAeyYa, A/IMHA NPeanaeYbs, AnHa KUCTH, Wnpu-
Ha KWUCTW, OAMHAXLWMPWHA KACTY, WMPUHA M1eY, pasmax pyK, 4MHa
TYNOBMLLA, O/IMHA HUKHUX KOHEYHOCTEM, LWMPUHA CTOMbI, AJIMHAX-
LIMpPWHa cTonbl, 06XBaT Nneya, 06XBaT AENLTOBUAHON MbILbl, 06-
XBaT KMUCTU, 0OXBAT rpyAHON KNETKM B PAsHbIX COCTOAHUAX, IKCKYPCUS
TPYyAHON KNEeTKM, 06xBaT Tannu, BepxHUil 06xeaT beapa, obxsart rone-
HW, 0OXBAT NIOAbINKKM), B KOTOPbIX NPU MAaTEMATUYECKOM aHaIM3e He
6b110 NONYYEHO CTAaTUCTUHECKM 3HAYUMBIX OTAINYNIA MEXAY rpynnamm
CpaBHeHUA. ITO 0OBACHAETCA HAMM TEM, YTO BbILLEYKa3aHHbIE Xapak-
TEPUCTUKM MOTYT He ABNATLCA ONPEAENAIOLLMMM ANA YCELIHOO npe-
0f0N1€HVMA CMPUHTEPCKMX WU CTaNEPCKMX AUCTaHLMI. Tem He MeHee,
npuBeLEHHbIE NNHENHbIE U OOXBATHblE CErMeHTApHblE BEAUYMHbI
no3BoNA0T GOPMUPOBATL MOAE/IbHBIE XaPAKTEPUCTUKMN TATOTEIOLLMX
K CMPUHTY M TATOTEIOLUMX K CTAUEPCKMM AUCTAHLMAM FOHbIX MJ0BLOB.

HecmoTps Ha To, YTO MeXay FOHBIMM NAOBLAMU, TATOTEIOLLMMU
K CMPUHTY M K CTalepCKMM AWCTAHUMAM, CYLLECTBYIOT OYEBUAHbIE
OT/INYMA B AHTPONOMETPUYECKMX NPODUAAX, BOMPOC AONM BANAHUA
TEX UM UHbIX MOPONOrMYECKMX NOKasaTeNeN Ha pesynbTaT Copes-
HOBATENbHOW AEeATENbHOCTM OCTAéTCA OTKPbIThIM. B nepcnektvse
pesynbTaTbl HACTOALEr0 UCCaefoBaHUA OyayT MCNoNb30BaHbl A/s
06HOBNEHUA COMATUYECKMX MOPTPETOB, MOAE/NbHbBIX XapaKTEPUCTUK,
KpuTepues 0T6Opa, OpMEHTALLMM U CNeLManM3aLmm maabumkos 13-14
NeT, 3aHUMAIOLLMXCA N1aBaHUEM.

Our research team associates these features with the bio-
mechanical and technical-tactical demands of long-distance
swimming. Performance depends less on maximal force output
in the water and more on the ability to sustain high power levels
near the anaerobic threshold and/or VO,max over a prolonged
period. Achieving this requires high physical development, func-
tional reserves, and minimal hydrodynamic resistance.

This study also presented a range of anthropometric in-
dicators (body mass, BMI, body density, absolute and relative
fat mass, upper limb length, arm length, forearm length, hand
length, hand width, hand area, shoulder width, arm span, tor-
so length, leg length, foot width, foot area, arm circumference,
deltoid circumference, wrist circumference, chest circumference
under different conditions, chest expansion, waist circumference,
upper thigh circumference, calf circumference, ankle circumfer-
ence), in which no statistically significant differences were found
between the comparison groups during statistical analysis. We
interpret this finding as evidence that these characteristics may
not be decisive in determining success in sprint or distance swim-
ming. Nonetheless, the segmental linear and circumferential val-
ues provided allow for the construction of model profiles for SO
and DO young swimmers.

Although the anthropometric profiles of SO and DO young
swimmers clearly differ, the extent to which these morphological
indicators influence competitive performance remains an open
question. This study's results may be used to update somatic
profiles, model characteristics, selection, orientation, and spe-
cialization criteria for 13-14-year-old boys involved in competitive
swimming.
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