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CMNOPTMBHAs MeaMLMHA

KAMHUMKQ CNOPTUBHOU MEeAULLUHBI (AY>XKHUKU) —
70-A€THUIK ONbIT B MEAULLUHCKOM o6ecnevyeHum
npodeCcCUOHAABHOIO CMOPTA BbICLUUX AOCTUXXEHMU

KAMHUKA (AYXXKHUKU) BEAET HAOYYHO-NMPAKTUYECKYIO AEAT
Hawu cneumaAmcTbl NPUMHUMAIOT YHACTUE B KPYNHEMH
peHUMsAX, OOMEeHUBAIOTCS OMNbITOM C BEAYLLLUMMU
yHuBepcutetamu. Ha 6ase KAMHMKU PyHKLLMOHMU
KAMHM4YeckKoe otaeAeHue Kadcdeapbl CNOPTUBHOM

U MEAULMHCKOMN peabuantaumumn Ce4eHOBCKOro YHuBe

OCHOBHbIE HANnpAaBA€HUA AeATeAbHOCTMU.
yrAY6AeHHbIe MeAULMHCKHME O6CAEAOBAHMS, CbYHKLI.MOHCIAbHGSI
ANATHOCTUKA, KOPAUOAOTHNUA, BOCCTAHOBUTEAbHOE A€e4YeHUe.

(KAMHWMKA CropTMBHOM MeAMLLIMHbBI)
VYA. AY>KHUKM, 24, CTp. |
00 5 |www.csmed.ru
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PE3IOME

ITenb McCIeMOBAHMA: OLIEHNUTD KIMHIYecK1e U GyHKIMOHATbHBIE ICXO/[bI PA3TMYHBIX XUPYPIUUECKUX OAXO/I0B Y MIALEHTOB C My/IbTU/IUTaMEH-
TapHBIMM NOBpexXeHnAMY KoneHHoro cycrasa (MIIKC) tunos III-L u ITII-M no xnaccudukanun Schenck.

Marepuaibl 1 MeTO[bI. B peTpoCIeKTHBHOE CpaBHUTEIbHOE MCCIIEHOBaHNe BKIIOYEHBI 43 Mal[ileHTa C XPOHIMYECKOl HeCTabMIbHOCTBIO KOTeH-
Horo cycrasa nocie MITKC tuma III o Schenck, koTopblie Ha OCHOBaHMY 06beMa XMPYPIUUecKOro BMelaTe/IbCTBa ObIIN pasfie/leHbl Ha TPU TPYIIIbL:
IPYIIIy OZHOMOMEHTHOJ PeKOHCTPYKIMY IepefHell 1 3afHeit KpecToobpasHbix cBA30k (I[TKC + 3KC) 6e3 BoccTaHOBIIEHNA CTPYKTYP 3a/fHeNIaTepab-
Horo yria (371Y), rpyny onHomomenTHOI pekoHcTpyKiu ITKC + 3KC ¢ BoccTanosnernem 31V u rpyIiny ByX3TaIHOI PeKOHCTPYKIH, B KOTOPOIL
MalyeHTaM Ha IepBOM 3dTalle BhIIonHANAch pekoHcTpykuusa 3KC n BoccraHoBnenne cTpykTyp 3J1Y, a Ha BTopom arare yepe3 6 Mecs1leB — PeKOH-
crpykuus [TIKC. OueHky ncxonos nmposonunu ¢ ucrnonbsosanueM mkan IKDC n Lysholm, a Taxske pe3ynbraToB CTpecc-peHTIeHOTpaduiL.

Pesynbrarhl. VIcxofbl TedeHns Cpey MAIMeHTOB U3 TPYIIIbI ABYXITAITHON PEeKOHCTPYKIMHU GBI CTATUCTHYECKN 3HAYMMO JTydlle, YeM Y Ia-
I[VIEHTOB 13 IPYTMX IPYIII, KaK IO MoKasaTensaM ¢pyHkumoHanbHbx mkaa IKDC u Lysholm (p < 0,01), Tak 1 moKasaTensaM CTpecc-peHTreHorpadun
KOJIEHHBIX CycTaBoB. Heo6X0[IMO OTMETHUTB, 4TO YaCTh ITAIMEHTOB B IPYIIIIe ABYX3TAIIHON PEeKOHCTPYKIMY IIOCIIe IIEPBOrO 3Talla OTKa3aJIiCh OT IIPO-
IO/DKEHMs TedeHNs], COOOLINB O BOCCTAHOB/IEHNM YOBIETBOPSIOLIEl NX (yHKIMN KOIEHHOTO CyCTaBa.

3akmoueHne. PesyIbTaTbl UCCIENOBAHNA JEMOHCTPUPYIOT, YTO IIPU XPOHMYECKUX MYIbTIINIAMEHTAPHBIX OBPEXIECHNUAX KOMEHHOTO CyCTaBa
(tun 11T o Schenck) AByXaTamHas TaKTVKA XMPYPIUIeCKOro edeH s 061afaeT MperMyIecTBaMy IIepef; OFHOMOMEHTHBIMY BMeIIaTe/IbCTBaM. Pas-
JieTieH1ie 9TAIIOB PEKOHCTPYKIMM MO3BOJIAET He TONBKO YIy4IINTh (GyHKI[MOHATbHBIE IOKA3aTe/ U CTAOMIbHOCTD CYCTaBa, HO U M36eXaTh U30BITOY-
HOTO XMPYPrU4ecKOro TpaBMaTH3Ma: Y YaCTH MAlMEeHTOB BOCCTAHOBIEHEe (PYHKINIU JOCTUTAETCA Y)Ke IOC/e IepBoro atana (pekoHcTpykunyu 3KC
u 3J1Y), 4TO0 HmenaeT BTOPOIT 3Tam Heobs3arenbHbIM. Takyum 06pasoM, MepCOHANMN3MPOBAHHbII FBYXITAIHbII IIOJXOH SB/IAETCS IMPERIIOYTUTETbHOI
cTpaTerueit, o6ecrednBaroleli BLICOKIE KIMHIYIECKIe Pe3yIbTaThl i YIOBIETBOPEHHOCTD MAI[eHTOB.

Kniouesvie cnosa: MynbTUINIaMeHTapHble TOBPEXIEHNA KOJIEHHOTO CYCTaBa, OMHOMOMEHTHAs OIlepaliyid, MOJTalHas ([BYX9TalHasA) peKOH-
CTPYKIWs, HeCTABMIBHOCTD KOTIEHHOTO CYCTaBa, QYHKIVOHAIbHBIE ICXOMIBI, CTPecc-peHTreHorpadms, kmaccudukanms Schenck

KOH(I)II]/IKT MHTEPECOB: ABTOPHI 3aABJIAIOT 06 OTCYTCTBUM KOH(b]'II/[KTa MHTEPECOB.

Ina mutuposanua: fonuapos E.H., Betomkun A.A., Kosamp O.A., ApyTtionos L., Cemenosa M.II. CpaBHuTeNIbHAA OLIEHKA OFHO3TAIHO
U IBYX3TAITHOVM PEKOHCTPYKLUM IIPU MYIbTUIMTAMEHTAPHbIX IIOBPEX/IEHNAX KOJIEHHOTO CYCTaBa: JAHHBIE PETPOCIIEKTUBHOTO CPAaBHUTENTBHOTO MC-
cnepoBanus. Cnopmusnas meduyuna: nayxa u npaxmuxa. 2025;15(3):5-12. https://doi.org/10.47529/2223-2524.2025.3.4
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Comparative evaluation of single-stage and two-stage reconstruction
in multiligament knee injuries: A retrospective comparative study

Evgeniy N. Goncharov"?, Aleksandr A. Vetoshkin®®, Oleg A. Koval“?, Gurgen G. Arutyunov’,
Maria P. Semenova**

"Petrovsky National Research Centre of Surgery, Moscow, Russia
2Russian Medical Academy of Continuous Professional Education (RMANPQO), Moscow, Russia
3European Medical Center (EMC), Moscow, Russia

“National Center for Sports Medicine of the Federal Medical-Biological Agency (FMBA), Moscow, Russia

ABSTRACT

Objective: to evaluate clinical and functional outcomes of different surgical approaches in patients with multiligamentous knee injuries (MLKI)
classified as Schenck type III (III-L and III-M).

Materials and methods. A retrospective comparative study included 43 patients with chronic knee instability following Schenck type III MLKI.
Based on the surgical intervention performed, patients were divided into three groups: single-stage reconstruction of the anterior and posterior cruci-
ate ligaments (ACL + PCL) without posterolateral corner (PLC) repair; single-stage reconstruction of the ACL + PCL with PLC repair; and a two-stage
reconstruction group, where the first stage involved PCL and PLC reconstruction, followed by ACL reconstruction 6 months later. Outcomes were evalu-
ated using IKDC and Lysholm scores, as well as stress radiography results.

Results. The two-stage approach (Group 3) demonstrated significantly better outcomes according to IKDC and Lysholm scores (p < 0.01), improved
stability on stress radiographs, and lower complication rates. Notably, 4 patients from Group 3 declined ACL reconstruction due to satisfactory func-
tional recovery after the first stage.

Conclusion: The study findings demonstrate that for chronic multiligament knee injuries (Schenck type III), a two-stage surgical strategy offers
superior outcomes compared to single-stage interventions. Staging the reconstruction of posterior and anterior structures not only improves functional
scores and joint stability but also prevents excessive surgical trauma. Notably, satisfactory functional restoration is achieved in some patients after the
first stage (PCL and PLC reconstruction) alone, rendering the second stage unnecessary. Therefore, a personalized two-stage approach is the preferred
strategy, ensuring optimal clinical results and high patient satisfaction.

Keywords: multiligament knee injuries; single-stage surgery; staged reconstruction; knee instability; functional outcomes; stress radiography;
Schenck classification
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1. BBenenne

My}II)TI/UII/II‘aMeHTaprIe TIOBpEXXAEHN A KOJIEHHOI'O CyCTa~
Ba (MIIKC) mpencTaBsiioT co60ii peiKyo, HO KpailHe CTI0X-
HYIO IIATOJIOTMIO, YACTOTA KOTOpOIt cocrasnsAeT Menee 0,02 %
OT 0011[er0 KONMMYeCTBA BCEX OPTOIEANIECKIX TPABM U KOTO-
past 4aCcTO CONPOBOXKAETCA HEKOPPEKTHOMN MM ITO3/FHEN iya-
rHocTukoii [18]. [ToBpexxzieH1te OFHOBPEMEHHO ABYX 1 60jee
CBSI30YHBIX CTPYKTYP (IepemHeit 1 3afHeil KpecToo6pasHbIX
CBA30K, JIaT€pa/IbHBIX 1 MEAVA/IbHBIX KaIICY/IbHO-CBA30IHbIX
KOMITOHEHTOB) KOJIEHHOTO CyCTaBa TpebyeT epCcoHamu3npo-
BAaHHOTI'O IVIAHVPOBAaHNA 0HepaTI/IBHOI7I TAKTUKN 1 IIPOTOKO/IA
(GYHKIMOHATBHON peabumnranuy ¢ paHHei MOOWIM3aeit
nanueHTos [3, 7, 14]. Kpome Toro, B 18 % crygaes MITKC co-
MIPOBOX/AIOTCS PasBUTMEM COCYAVICTO-HEPBHBIX OC/IOXKHe-
HUIT (B TOM 4NCITe TIOBpPeX/eHMeM 00IIero Maio6eprioBoro

HepBa), YTO OC/IOXKHsIET BHIOOP ONTUMAIBHON TAKTUKI JIede-
HYIS1 M 3HAUUTEJIbHO B/IVSET Ha IPOrHos [15].

B HacrosIee BpeMA B JuTepaType HMpefCcTaB/IeHbl IBa
OCHOBHBIX IOAXOfia K Xmpypruueckomy nedennio MIIKC.
B ocHOBe IepBOro 13 HMX HAXOOMTCA OFHO3TAIIHAA PEKOH-
crpykums (single-stage) Bcex MOBpeX/EHHBIX CTPYKTYPp [1,
5, 8]. Bropoil u3 HMX IpeAloNaraeT IOCIEHOBATEIbHYIO
ABYX3TAIHYI0 PeKOHCTpyKImio (staged approach) BHekam-
CYNbHBIX ¥ MHTPAKaICyNbHBIX CTPYKTYp [16, 18].

Beibop  TakTMKM  JledeHMsI  OCOOEHHO  CJIOXKeH
npu nospexpernax tuma III-M n III-L mo xmaccudu-
Karm Schenck, cormacHO KOTOpOIT CIOXKHBIE MOBpeEX[e-
HUS CBA3OK KOJIEHHOTO CyCTaBa [HeMATCA Ha HECKOJIbKO
TUIIOB B 3aBUCUMOCTM OT KOJMYECTBA M COYETaHMA IIO-
BpeXJAeHHBIX CTPYKTyp. K nepBomy tumy (tun I) oTHOCAT



M30/IMPOBaHHbIe OBPEXIEHNSI OGHOI 13 KPeCTOOOPa3HBIX
ceasok (nmepenneit (ITKC) wmm sagueit (3KC)), ko BTopomy
Ty (tur II) — ognoBpemenHOe moBpexxenne ITIKC n 3KC
6e3 BOB/IeYEHMsI KO/IATEPATIbHBIX CTPYKTYP, K TPETbeMy
Ty (tun I1I) — opHoBpemennbIit pa3psis ITKC 1 3KC B co-
YeTaHMU C Pa3pbIBOM CTPYKTYp 3ajHelaTepaJbHOIO yITIa
(tun III-L) mnn ¢ HOBpeXXHeHreM MeOManbHBIX CTaOun-
3aropos (tun III-M). VimenHo noBpexpenns tunos 111-M
u III-L MOXXHO cuMTaTh HamboIee CIOKHBIMM B OTHOLIEHUI
BBIOOpA ONTHMMAIBHONM TAKTUKMU JIEYEHVS], I B UX OTHOILIIE-
HUM JIO CUX IIOp He CYIecTByeT KOHCeHcyca [14, 22].

Llenpio mccnenoBauusi OblIa OLIEHKA BIVSHUS pas-
MMYHBIX XUPYPrUYecKux cTpatermit y maumentos MIIKC
tuma Il o xmaccudukanum Schenck Ha mmpokopacmpo-
CTpaHeHHBbIe IIOKa3aTeln JOITOBPEMEHHOI (PYHKIVIOHAIb-
Hoit akTuBHOCTH (mKaasl IKDC u Lysholm) u o6bextus-
HYIO CTabMIBHOCTD KOJIEHHOTO CYCTaBa.

2. Matepuanbl 1 METOJbI

B peTpoCneKTMBHOM CpaBHUTEIBHOM MCCIEJOBAHNA
IIPUHAMN yYacThe 43 manuenTa (29 My>X4uH 1 14 XeHIIVH),
KoTOpsIe B miepnox ¢ 2008 mo 2018 1. 6pu1M IpooIepupoBa-
HBI B CBSI3M C XPOHUYECKON HECTAOMIBHOCTBIO KOJIEHHOTO
cycraBa Ha (pOHe MYJIbTMINTAMEHTApHBIX IIOBPEeXAeHMI
tunos II1-L u III-M mo kmaccuduxannu Schenck. Bo Bcex
CIy4asx ¢ MOMeHTa TpaBMaTU3aL[UN [IO BBIIIOIHEHM: OIlepa-
LMY IIPOXOAMTIO GOIee MIeCTH HefleNb, YTO COOTBETCTBOBAIIO
MOZOCTPOMY ¥ XPOHUYECKOMY TE€UEHMIO.

Iepen BKIIOUEHMEM B MCCIeOBAaHME MALIMEHTHI 3aIONI-
HSUIM aHKeTY, OLIEHMBAIOLIYI0 YPOBeHb (M3NIECKON aK-
TUBHOCTY O TPaBMbl B COOTBETCTBMM C miKasoit Tegner.
CpenHuit ypoBeHb aKTMBHOCTHU COCTaB/LANT 5,2 * 1,3 6aia,
YTO COOTBETCTBOBA/IO YMEPEHHOM PM3NYeCKOl aKTUBHOCTH,
3aHATUSAM CIIOPTOM Ha TI0OUTENBCKOM YPOBHE (TPEHMPOB-
K11 He MeHee 1,5 yaca Tpu pasa B Hefeno). P deKTUBHOCTD
XMPYPIUUECKOTO JIeYeHMA MY/IbTUINTAMEHTAPHbIX IOBPEXK-
IeHNIT KOTIEHHOTO CyCTaBa OL€HMBAJIACh C TIOMOIIbIO IIKaJ
Lysholm u IKDC, HOmONHUTENbHO MPUMEHSIUCh OOBeK-
TUBHBIE METO/bI OL[EHKN CTaOV/IBHOCTY KOJIIEHHOIO CyCTa-
B, a TAKXKe KIMHIYecKre QyHKI[MOHaIbHbIE TeCTHI [1, 5, 7].
BceM maumeHtaM BBIMIONHSAMACH CTPeCC-PEHTIEHOrpadmsi,
SIBJISIIOIIASICS.  307I0TBIM  CTAQHAAPTOM /11  OOBEKTUBHOIM
OLIHKM HeCTabMIbHOCTHU KOMeHHOro cycrasa. OHa IpoOBoO-
IVWIACh B MOJIOXKEHUM CTOSI C VMICIIOJIb30BAaHMEM CIICI[Ua/IN-
3MPOBAHHBIX HATPY30K, MMUTHUPYIOLIUX (DUSMOTIOTNIECKIEe
ycumus [18], 94TO MO3BOLATIO MaKCUMA/ILHO TOYHO BOCIIPO-
U3BECTH YCIIOBYS, IIPY KOTOPBIX MOXKET IPOABIIATHCA MATO-
JIOTMYeCKasl HOABYKHOCTD CYCTABHBIX CTPYKTYP.

L/iss OMarHOCTMKM TiepelHelt M 3afHell HecTabMIbHO-
CTM TPAaBMMPOBAHHOTO KOJIEHHOTO CYCTaBa BBIIOTHAIUCDH
TepefHe-3aJHIe CTPECC-TeCThI, TPV BBLIIIOTHEHNY KOTOPBIX
Ha TO/IEHb OKAa3bIBaJIM HAINIPAaBJICHHOE MaBjieHMe BIepe
UM Hasap. [l OLleHKM BapyCHOM M BajIbIyCHOM HecTa-
OMIBHOCTM TPAaBMUPOBAHHOTO KOIEHHOTO CYCTaBa MCIIO/Ib-
30Bau 6OKOBBIE CTPECC-TECTHI, IIPY BHITOTTHEHNN KOTOPBIX
K HeMY TIPUK/IaJbIBATNCh CUIBI, BBI3BIBAIOLIVE OTK/IOHEHME

TOJIeHY BOBHYTPb (Bapyc) wm Hapyxy (Bambryc) [26].
Pesynmprarsl M3MepeHmii BbIpakanuch B Bupe side-to-side
difference (SSD) — KonM4YecTBEHHOrO 3HAYEHMA CMELLEHIS
CYCTaBHBIX IIOBEPXHOCTe}I O] Harpy3Koli, I03BOJLAIOIIETO
TOYHO OLIEHNTb CTEIeHb HeCTaOMIbHOCTU KOIEHHOTO CyCTa-
Ba B BUJe PasHMIBI 3TUX IOKa3aTelell MeXAY TPaBMUPO-
BAHHOM U 3[J0POBOJ KOHEYHOCTAMM, YKa3bIBAEMOII B MUJI-
nmiMeTpax [18].

Bce mamyeHTB! BBINOMHAMN eAMHYIO IIPOTPaMMy pea-
OumuTanyy, ¥ B TeUeHNe MEePBbIX TPeX HefleNb y HUX IpPU-
mensicsi npotokon RICE (Rest (mokoit), Ice (mectHOe
oxnmaxzenne), Compression (cpaBnenne), Elevation (Bos-
BBIILIEHHOE IIOJIO)KEHME TPaBMMPOBAHHOV KOHEYHOCTH)),
HAIIPaB/IeHHBII HA YMEHbIIIEHNE BBIPAXEHHOCTI 60/IeBOro
CMHJIPOMA M OT€Ka, 3alIUTY TPAHCIUIAHTATA U MPOQIIAKTN-
Ky pasBuTust apTpoubposa.

C TpeTbeil 110 MIECTYIO HEfle/I0 BKIOYUTEIBHO 3aIUTa
OIIepMPOBAHHO KOHEYHOCT) COYETaIach C HO3MPOBAHHOIL,
6e30IaCHOII HAaTPY3KOII U IIOCTEIIEHHBIM BBe[leH/eM aKTUB-
HBIX BOCCTAHOBUTE/IbHBIX MEPOIPUATHII (aKTMBHO-acCH-
CTHpOBaHHas pa3paboTka ABIDKeHMIt ¢ uemsimm go 0-90°
crnbaHusa K 4eTBEPTON Hefesle, HePOMBIIIEYHAs J/IEKTPO-
CTUMY/LALVS YeTBHIPEXI/IABOJ MBIIIIBI Oefpa, YIpa>kKHEeHUA
B 3aKPbITOM KMHEMAaTWYECKOV LIeNM C HMU3KOM OCeBOI Ha-
rpyskoit B guamazone 0-30°, 6a3oBasi MPONIPHOLEITUBHAS
TPEHMPOBKA).

ITocne BMmemaTenbcTs ¢ pekoHcTpykumert 3KC/3JIY
OIOpa OorpaHMYuBaIach fo toe-touch/10-20% maccer Tena
B IlepBble 2-4 Hefeny C MepPexofioM K YaCTUMYHONM OIope
K 4—-6-11 Hefle/IAM IOC/IEONEPALIVIOHHOTO IIEPUOJA.

Haunnas c mrecroit Hemenu mporpaMma Oblla HAaIpaBs-
JIeHa Ha TIOCTeIIEHHOE YBenYeHne 0ObeMa JBIDKEHNS B KO-
JICHHOM CyCTaBe BIUIOTb JI0 IIOJIHOTO, FOOAB/IsAIach CUIOBasI
Harpyska, 6esoceBas aspoOHas Harpyska M yIpaXKHEHUs,
yAydiIaouiyie HePOMBILNIEYHbII KOHTponb. IIporpeccus
OCTaBa/lach KPUTEPUII-3aBUCUMONM: OTCYTCTBME BBINIOTA,
6071b MeHee Tpex 6a/I/IOB 110 BU3ya/IbHOI aHAIOrOBOII IIKa-
e, BOCCTAHOBJIEHNE IIOJIHOTO pasrmbaHusi, yBeIMdeHUe
CIJIBI YeTHIPEXITIABOI MBILILEI Gefipa 1 KadeCTBEHHAs MO-
TOpUKA IIPY BBITOTHEHUN (PYHKIMOHAIbHBIX IPOO.

Mennana HabIOfeHNUsE MMOC/e OKOHYAHUS XUPYprude-
CKOTO BMeIIATeNIbCTBA [IA KaXKHOM U3 IPYIII U COCTaBUIA
MeIMaHy 24 MecsAla i KaXpol u3 Hux. CpaBHeHMe MCXO-
TOB OCYIIECTBIIANIOCHh Yepes 12 MecsAlleB IOC/e MOC/IENHEro
XVMPYPrU4eCcKOro BMENIaTe/IbCTBA, YTO MO3BOMIIIO HUBEIN-
poBatb 3(ppeKT aKI[eHTyal[uM Meprofia IOCIeONnePaLuoH-
HOTOo BoccTaHOB/TeHMs1. CPOK HaOMIOme s OBUT COTOCTABM-
MBIM MEXJY KaXXJO0l U3 I'PYIIL

Kpurepusamu Bxmouenns B uccinegoBanue 6srmt MITKC
tna III mo kmaccuduxamym Schenck ¢ ydactmem pByx
u 6ormee CTPYKTYyp, CTaOWIbPHOE COCTOSIHME MAI[IeHTOB
U BO3MO>XHOCTDb BBINIOTIHEHUA IUIAHOBOJ PeKOHCTPYKIIMIL.
Kpureprsamu nckIoueHns 13 MCCIefOBAHMS ObIIN OCTPbIE
COCYIVCTO-HepBHbIe NOBPEX/EHN, a TaKKe COMYTCTBYIO-
mue 3a60/IeBaHMsA, IPEILITCTBYIONINE IPOBENEHUIO XUPYP-
IMYeCKOTO JIeYeHNA.

=1t oG-~ L (o= (@)

T
P
A
B
M
A
T
(0)
A
(0)
r
"
S




©» 4 X" O " «»n

T
R
A
U
M
A
T
(0)
L
(0)
(&
Y

Bce maruenTs! 6bU1M pasfenieHbl Ha TPYU TPYIIIbL:

—rpynma 1 (n = 15): ogHO9TamHas PEKOHCTPYKLA
ITKC + 3KC;

—rpynna 2 (n = 12): ofgHOSTamHas PEeKOHCTPYKLUA
ITKC + 3KC + BoccTanosnenue 3J1Y;

—rpynna 3 (n = 16): AByXoTamHas PeKOHCTPYKIMA

(mepBbiit aram: pexoHcTpykuma 3KC um BoccTaHOBIeHME
3J1Y, Bropoii satam: pekorcTpykuus IIKC gepes 6 MecALes).
ITpu stom B rpymme 3 (n = 16) 4 manueHTa OTKa3a/1INCh
oT Broporo srana pekoHcTpykuun ITKC mocne BoccTaHOB-
JIeHUS1 YAOB/IETBOPUTEIbHOM (PYHKIIMY KOJIEHHOTO CYCTaBa.
OTU MaUMeHTH! MPOIUIY MOTHBIN LMK/ Hab/II0e N T10CTIe
II€pBOro sTalla, 6bUII/I BKJIIOUYECHBI B aHAJIN3 (I)YHKLU/IOHaIII)-
HBIX Pe3y/IbTaTOB IIOC/Ie IIEPBOrO 3Talla, HO MCKIIOYEHBI
U3 aHa/aM3a CTAOMIBHOCTY IMOCTe OKOHYATENbHOM PEKOH-
crpykuyu ITKC AHanus JaHHBIX CTa6MIBHOCTY BBIIIO/IHSAI-
cA 1o npuHUuIy available-case analysis B cBsA3u ¢ orcyT-
CTBUEM CTpecc-peHTreHorpa¢uy y 4 manyeHToB TPYIIILL 3.

Ouenka ¢yukumoHansHbx ucxofos (IKDC, Lysholm)
NPOBOAM/IACh 4Yepe3 12 MecAleB IOCAE IOCIENHETO BbI-
IIOJIHEHHOTO MalMEHTy ONE€paTMBHOTO BMEIIATEIbCTBA
(T.e. yepes 12 MecsleB MOC/Ie OHOMOMEHTHOJI OIlepaLnu
B rpymmax 1-2 u 4epes 12 MecsleB IOCIe€ PEKOHCTPYK-
muu IIKC B crmydae 3aBeplIeHHON [BYXITAIlHON CXEMBI).
H}Iﬂ IMallI€HTOB, 0TKAa3aBIINXCs OT BTOPOI'O 9TaIla B I'PYyIIIE
3, OlLleHKa IIPOBOAWIACh Yepe3 12 MecsAlleB IOC/Ie MEPBOTO
arama (PCL + PLC).

ITpn Boccranosnennn ITKC Bo Bcex caydasx MCIIONb30-
BaJ/ICA TpaHCIUIAHTAT U3 L[eHTpaHbHOI?[ TpeTN HaaKOJIEHHW-
KOBOTO CYXOXI/INSI C KOCTHBIMU O/I0KaMu € 06eux CTOpOH
(bone-tendon-bone, BTB). ITpu Boccranosrennu 3KC nc-
II0/Ib30BAJICA ayTOTPAHCIUIAHTAT CYXOXKMINA JIMHHON Ma-
nobeprioBoit MeiIbl (m. peroneus longus), pukcupyemplit
B 6eipeHHOM 11 607TbIIe6epIIOBOM KaHatax. ]/t BOCCTaHOB-
JIEHNA KO/IIAaT€EPA/IbHBIX CTPYKTYP — ayTOTPaHCIUIAaHTaTbL
U3 CYXOXIIMIl IOTYyCYXOXWIbHOI (m. semintendinosus)
U TOHKOIL (m. gracilis) mprmir,

Craructudecknii aHanu3 ObUI BBIIOIHEH C VCIOIb30-
BaHNeM CIIeIMalIN3MPOBAHHOTO IIPOrpaMMHOro obecrie-
gerns1. C yueToM He6OJIbIION BBIOOPKU U HEHOPMATbHOTO
paciipefenenmAa MMpyuMEHANN HENlapaMeTPUIECKNE METOIbI.
MeXTpynoBble CpaBHEHMS M1 HelpepbIBHBIX/IOPSIKO-
Boix mokasareneit (IKDC, Lysholm) Bbimonusinm xpurepu-
em Kpackena — Yommuca ¢ nocnenymomum post-hoc Tectom
HaHHa; 7151 KOHTPO/IA MHOKECTBEHHDIX CpaBHeHI/H/uI IIpume-
HsUIH TorpaBKy Xonma — Bordeppoun (a = 0,05, aBycTo-
POHHIe KPUTEepUN).

3. PesynbTarsl

B nmccnenoBanue 6b10 BKIIOUEHO 43 manueHTa ¢ My/ib-
TI/I}II/II‘aMeHTapHI)IMI/I HOBPe)KIIeHI/IHMI/I KOJIECHHOTO CYCTaBa
(MIIKC) tumos II-L u III-M mo kmaccuduxaruu Schenck
C MefIaHaMM Bo3pacTa 29 JjIeT, CpefiHero pocra 177 cm, Mac-
chl Tema 83 Kr u MHAeKca Macchl Tena (MIMT) 26,7. Ipynmst
He OT/IMYA/INCh MeXAY Cco00il 1o femMorpaduueckuMm u uc-
XOIOHBIM K}II/IHI/IKO-(I)YHKLU/IOHaHbHI)IM IIOKa3aTenAaAM (p >
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0,05), YTO TOATBEPAMIO COOCTABMMOCTD KOTOPT J/IsI AajIb-
HEJIIero aHaaM3a ¥ II03BOJIMIO IIPOBECTM KOPPEKTHOE
cpaBHeHMe (PYHKIVMOHATIBHBIX I OOBEKTUBHBIX VICXOHOB JIe-
yenns (Tadm. 1).

ITpoBepka HOPMaNbHOCTY pacIpee/eHNsA KOMMIeCTBEH-
HBIX TIPM3HAKOB Ipyu nomouy Kputepusa lanupo — Yunka
[I0Ka3asia, YTO JaHHbIe B IPyMIax 2 1 3 O/IM3KM K HOpMaslb-
HoMy pacmpepneneHnio (p = 0,08 n 0,12 cOOTBETCTBEHHO),
B TO BpeM:I KaK 9T IIOKa3aTe/ly B IPyIIe 1 MMesIy IorpaHmy-
Hble 3HaueHws (p = 0,05), 4To 06ycnoBIIO BHIOOD HemapaMe-
TPUYECKOTO MOAXO/A /I MEXTPYIIIOBLIX CPaBHEHUIL.

B rpynme nosramHoit peKoHCTpyKLuu (n = 16) 4 manu-
eHTa (25 %) He IIpoLUIN BTOPOIL 3Tan pekoHCTpyKym ITKC.
BBuay sToro mokasartenmyu cTpecc-peHTreHorpaduu Obuin
TOCTYIIHBI TOIBKO 1A 12 malMeHTOB.

3.1. [lemozpagpuneckue u ucxo0Hvie xapaxmepucmuxu

nayueHmos

Jemorpadudeckre M KIMHMYECKME ITapaMeTphbl Maly-
eHTOB IIpuBefeHbl B Tabmuue 1. Ipynmsr He pasmnyanuch
110 BO3PACTY, MOy, MHAEKCY MAcChl Te/la, TUITy IOBpeXe-
Hus (III-L/III-M) n cpoKy OT MOMeHTa TpaBMBI [0 Olepa-
i (p > 0,05), 4TO MOATBEPXK/aeT UX UCXOTHYIO COIIOCTa-
BUMOCTb.

3.2. O6vexmuenas cmabunbHOCMb N0 OAHHDIM

cmpecc-penmezenozpagduu

Orenka mepenHe-3afiHeil 1 GOKOBOI CTaOMIBHOCTU
KOJIEHHOTO CyCTaBa IOC/Ie OMEepPaTMBHOTO BMeELIATebCTBA
MIPOBOAM/IACH METOIOM CTPeCC-PEHTreHOrpaduy ¢ BBIUMC-
JIeHMeM pasHMIBI cMelternit (SSD, MM) MeXX1y HOpakeHHO
" KOHTPaJIaTepaIbHOI CTOPOHOI (TabmI. 2).

Mexrpynmnosoit anamu3 (xputepuit Kpackena — Yor-
JIVCa) TIOKA3aJI CTATUCTUYECKM 3HAYMMBIE Pa3/IN4Ns IO BCEM
HaIpasjIeHVAM ABVDKeHVA (p < 0,05). MMHUMaIbHBIe 3HaUe-
HuA SSD n yrnos HeCTaOWIbHOCTY OTMEYa/IUCh Y HalIeHTOB
TpyIIbI 3, YTO yKa3blBaeT HA HAWIYYLIYIO CTAOMIN3ALINIO
KOJIEHHOTO CYCTaBa MOCIe [BYX9TAIIHON PEKOHCTPYKIINIL.

3.3. OyHKIIMOHA/IbHbIE ICXOMbI

AHanmus3  KIMHMKO-QYHKIMOHANLHBIX  TOKas3aTernei
o mxkanam Lysholm n IKDC BBIABMI CTaTUCTUYECKU 3Ha-
YyMBble pasmnuusa Mexpy Tpems rpymmamu (Kpackema —
Yommuca H-tect: p < 0,001 st obeux mIkas), 4TO CBUfe-
TE/IbCTBYET O PA3NMYHON 3PPEKTUBHOCTU IPYMEHSIEMbIX
Xupyprudeckux crpareruit (tabi. 3). Post-hoc ananus c te-
croM [Jlanna u nonpaskoit Xonma — bondepponn mpope-
MOHCTPMPOBAJT CTATUCTUYECKN 3HAYMMbIE OTININS TI0 06e-
uM mkanam (p = 0,03) mexpay rpymmnoit 1 u rpymnmoit 2,
a TaKKe MeXXy rpymmoit 1 u rpymmoii 3 (p = 0,0001). Kpome
TOTO, 3HAUUTe/IbHAsL Pa3HMIa OblTa 3aUKCUPOBAHA U MEX-
my rpynmamu 2 u 3 (p = 0,02), 4TO MOAYEPKMBaALT NIPEUMY-
I[eCTBO II03TAIIHOTO [TOAXO0ZA JaXke B CPABHEHNN C OFHOMO-
MEHTHOI! onleparueli ¢ BocctaHoBneHueM 3J1Y.

®yukimonanpuele  ucxopel (IKDC, Lysholm) mpep-
CTaBleHbl JyId BCeX BKIIOYEHHBIX MAIMeHTOB (n =



Jlemorpaduyeckue U NCXOTHbIE XaPAKTEPUCTUKN YIACTHUKOB PA3TIIHbIX TPYILI

Demographic and baseline characteristics of participants by group

Tab6bnuma 1

Table 1

Ipynna 1 Ipynna 2 Ipynna 3
ITokxasarenn (n=15) (n=12) (n=16) P
Bospacr, et 29,4+ 6,8 28,6 +7,2 29,9 + 6,3 0,84
My>xumnsl, 71 (%) 10 (67 %) 8 (67 %) 11 (69 %) 0,97
Poct, cm 176,8 £ 7,2 177,5 £ 6,9 177,1 £7,5 0,93
Macca tena, Kr 82,5+ 10,6 83,1 £9,8 83,6 £ 11,2 0,88
UMT, kr/m? 26,6 +2,8 26,7 + 3,1 26,8 +29 0,95
Tun nospexpaenus (I1I-L/111-M) 9/6 715 10/6 —
BpeMst ot TpaBMBI 0 onepanyy (B Hefensx) 9,1 +2,7 8,8+ 3,1 9,4 +2,6 0,79
Yposenb aktuBHOCTH 110 Tegner 0 TpaBMbI 53+1,2 51+1,4 52+1,3 0,87
Tabnuma 2
ITokasatenu crpecc-peHTreHOrpadui y4acTHUKOB Pa3mnyHbIX rpynn (Meguana, IQR)
Table 2
Stress radiography measures for different participant groups (median, IQR)
Tovima Ilepepnmii caBur 3agHuii cABUr Bapycnaa Banbrycuas
Py (mm) (mm) HecTabunbHOCTD (°) HecTabunbHOCTB (°)
Ipynmna 1 (ITKC + 3KC 6e3 3]1Y) 5,8 (4,6-7,2) 6,3 (5,1-7,8) 4,9 (4,0-5,8) 3,2 (2,4-3,9)
Ipynma 2 (ITKC + 3KC + 3]1Y) 4,3 (3,5-5,5) 4,7 (3,8-5,8) 3,2 (2,7-4,1) 2,8 (2,2-3,5)
Ipynna 3 (IByX3TalHas peKOHCTPYKIVA) 3,1 (2,5-3,8) 3,6 (2,9-4,4) 2,1(1,6-2,8) 2,4 (1,8-3,1)

ITpumeuanue: B TpyIIIe 3 ITOKA3aTeIN CTPECC-PEHTIEHOTpaduy IpeCTaBIeHbl A/ 12 MalyeHToB, TaK KaK 4 HaljyieHTa 0TKa3a/IMuCh OT BTOPOTO

aTamna pekoHcTpykuuu I[TKC.

Ta6bnuma 3

Cpennue sHayeHns mkan Lysholm u IKDC cpenu y4acTHUKOB pasIMYHBIX IPYII HOC/Te OKOHYAHMS OTEPATHBHOTO TeYeHIIA

Table 3

Mean Lysholm and IKDC scores among participants in different groups after surgical treatment

Ipynma Lysholm (meguana) IKDC (Menuana)
Ipynma 1 75,5 72,1
Ipynmna 2 86,1 80,4
Ipynma 3 90,1 82,7

IIpumeuanue: B rpynie 3 (n = 16) y 4 alMeHTOB JaHHbIE IOMTyYeHbI IIOC/e 1-To 9Tama, 6e3 mocnenyroeit pekoncrpykumu ITKC.

15/12/16 cooTBeTCTBeHHO A rpymni 1-3). B rpymme 3 y 4 ma-
I[IEHTOB OlleHKa (aKTUYeCKV MOTydeHa MOC/Ie IIepBOro 3Ta-
IIa, TaK KaK OHM OTKa3a/IMChb OT BTOPOTO 3TaIla PeKOHCTPYK-
mun [TKC.

4. O6¢cyxaeHne

HOHy‘ICHHbIe [NaHHbIE CBUAETENbCTBYIOT, YTO Yy ITallN-
€HTOB C XPOHUMYECKON HeCTabMIBHOCTHIO KOJIEHHOIO CY-
craBa nocie MITKC III Tuma ¢ oTcpoukoit nedenus 6omee
6 Hefenb HanbosTee MPEAIOYTUTENBHOI TAKTUKOI JIeIeHUS
MOJXHO CYNUTaTb [OBYX3TAIIHYI0 PEKOHCTPYKINIO CBA30K
KOJIEHHOTO CycTaBa. Takoil mOAXof MO3BOJAET, HECMOTPA

Ha Ooree [IMTeNbHOE JeveHNe U peabuauranuio, obe-
CIIeYNTb ONTUMATbHYIO (YHKLUIO KOMEHHOTO CyCTaBa
110 CPaBHEHMIO C OLHOITAIIHBIM BapMAaHTOM OIIEPAaTUBHOTO
JIeIeH .

B moceqHme rofbl HOAXO/BI K XMPYPIIUYECKOMY TeYeHUIO
MIIKC 3Ha4yuTenpHO 9BONMIOLMOHNpOoBau [14, 22, 23] u oc-
HOBHOe BHUMaHNe CHELUaIMCTOB YHELAETCSA CPaBHEHUIO
3¢ GeKTMBHOCTY OFHOITAHON U IOBYXSTAITHOM TaKTUKM,
BBIOOPY TPAHCIUIAHTATA, @ TAK)Xe aHAN3Yy HOITOCPOUHBIX
(YHKI[MOHAIBHBIX MICXOJOB 1 4aCTOTHI OCTIOXKHeHu1 [1, 5, 8,
16]. BayxHO yYUTBHIBATh, YTO BLIIIOTTHEHNE OIIEPALINil B TP -
Off 10 TPeX HefleNlb IIOC/Ie MOTyYeHN TPaBMbI KOppepyeT
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C JIy4IIMMU pe3y/IbTaTaMM, HO IIPY 3TOM yBe/INYNBaeT PUCK
OCITOXKHEHMIT, 0c0b6eHHO apTpodubposa [19, 20].

ITo panupiM Kim u c0aBT., /11 KOPPEKTHON GMOMexa-
HUKU ¥ JOCTiKeHusa 6Gonee 80 6amnos mo mkane IKDC
HeOOXO[MMO BBITIONHEHNE OIEPATMBHOTO BMEIIATENbCTBA
n Ha I[IKC, u Ha 3KC [9]. IIpn aToM BaxkHyI0 pONIb UTpaeT
BOCCTaHOBJIeHNe CTPYKTYp 3J1Y, Tak KaK B IIPOTMBHOM CTIY-
Jae BO3MOXKHO upe3MepHoe nepepacTsixenne IIKC c¢ mo-
CTIeAYIOLIVM CHIDKEHIEM CTaOMIBHOCTY KOJIEHHOTO CYCTaBa
[9, 25].

CoBpeMeHHbBIE TEeXHMKM aHATOMUYECKON pPeKOHCTPYK-
UM C UCIONb30BaHMEM ayTOTPAHCIUIAHTATOB IIO3BOJLA-
0T JOCTUYb BBICOKON CTaOUMIbHOCTM ¥ MUHUMUSUPOBATDH
PYICK IIOBTOPHBIX paspbiBoB [11, 13, 24]. OgHako, HecMOTps
Ha paHHee HA4YaJl0 ITOC/TIEOIEepPAIIOHHON peabuInTanuy,
IIPUCYTCTBYET PUCK apTpodubposa 1 MHPEKIMOHHBIX OC-
JIO>)KHEHUIT, COIPSDKEHHBIN C JIIUTETbHBIM TPaBMaTUYHBIM
BMelIaTenbcTBoM [19, 20].

Kpynnsit meraanams Klasan et al. mpomemoncTpm-
POBaJI, YTO Y IALMEHTOB IIOCIe XMPYPIUIECKOTO JIe4eHNA
MIIKC uepes gBa rofa coxpansaeTcsa okono 80-85% ¢yHk-
LUV KOJIEHHOI'O CYCTaBa, OfHAKO 3aTeM OTMEYaeTCHA exXe-
rogHoe ee yxyaurenue [10]. OcobeHHO He6IArOMpPUATHBIE
Pe3y/IbTaThl BBLABICHDI IIPY NOBPEXICHNAX, BKIOYAIOMINX
3KC: yepes 2 rofja y Tak1X Iall¥IeHTOB CPelHMeE [TOKa3aTeIn
o mkanaMm IKDC n Lysholm 6pumn ocToBepHO HuKe, 4eM
IIpu M30/IMpOoBaHHBIX NoBpexaeHyAx ITKC u gpyrux crpyk-
Typ [10, 17].

JramHoe JieyeHMe IIpefIIoNaraeT IepBUYHOE BOCCTa-
HOBJIEHME BHECYCTAaBHBIX CTPYKTyp (mpexpe Bcero 3KC
u snemeHToB 3JIY), 3aTeM (IOC/IE BOCCTAHOBIEHNS IIOTHO-
ro obbeMa ABVDKEHMII) PEKOHCTPYKIUIO JPYroil KPecToo-
OpasHOIl CBsI3KM, KOTOpast, KaK IIPABUIIO, OCYIECTBIAETCS
4yepe3 6-8 Hepmenb [16, 18, 25]. [laHHbIIT TOAXO]], M3BECTHBII
kak PCL-based, cmocob6ctByer 6omee ¢uanomornaHomMy
BOCCTAQHOBJIEHMIO CTaOWIPHOCTY KOJEHHOrO cycTaBa [25].
Cormacao Wentorf u coaBT., mepBoodepenHast peKOHCTPYK-
s IIKC B ycnoBusax geduiuta aneMenToB 3/1Y MoxxeT mpu-
BeCTH K M30BITOUHOIT HAPYXXHOI poTanuy 60/blIe6eprioBoi
KOCTU U PasBUTHIO HecTabmnpHOCTH [25]. Kak 6nomexanm-
YecKue, TaK U KIMHUYIeCKIe UCCIeJOBaHNs I0CIeoBaTe/b-
HO [IeMOHCTPUPYIOT, YTO aHATOMMYECKas PeKOHCTPYKILNA
3KC n snemenTos 3JIY obecreunBaeT Gomee BLICOKYIO CTa-
OVIBHOCTD U Tydilne (PyHKIVMOHATIbHBIE MICXOAbI IO CPaB-
HEeHNUIO C IIepBUYHBIM yuBaHueM [13, 24]. OtcpodenHas
PEKOHCTPYKIUA HAIIpaB/ieHa Ha ONTYMU3AINI0 aMIUIUT /b
ABVDKEHWIT B CyCTaBe [JO BMeIIAaTeJIbCTBA U ITO3BOJIACT W3-
6exxaTh OIEPaTMBHOTO BOCCTAHOBIEHMS CTPYKTYP, KOTO-
pble TeOpeTMYecKM MOTYT 3aXXNUTb CaMOCTOATENbHO [16,
18]. Sajjadi u coaBrT. mokasany, 4To staged-mopxoy CHIOKAET
PUCK MHQEKIVOHHBIX OCTOXXHEHUII U KOHTPAaKTyp, OfHa-
KO YBeIMYMBAET OOI[YIO AINTEIBHOCTD JIEUEHNS] U BpPeMs
[0 BOCCTAQHOBJIEHNSI [IOJIHOI (PYHKI[MM KOJIEHHOTO CYyCTaBa.
CpasuurenbHbill anamma Khan u coaBT. ykasbiBaeT Ha OT-
CYTCTBYE CTATUCTIYECKY 3HAYVIMBIX Pa3/IN4MNii B JOITOCPOY-
HBIX JMCXOfIaX MEXJy OffHO- M [BYX9TAaIIHBIMU IIOAXOIAMI,
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OffHAKO OTMedaeT GOJIbIIYI0 YIOBIETBOPEHHOCTD IAIMeH-
TOB IIPY OfHOSTAIIHOI PeKOHCTpyKumu [8, 16].

Peabunuranust ¥ [OITOCPOYHBIE MCXONBL OIpemessi-
10T OOIWIT yCIleX XMpyprudeckoro pedenus [7, 14, 23].
CoBpeMeHHBIe IIPOTOKOBL paHHe! MOoOMIM3auu u QyHK-
I[IOHA/IPHOTO BOCCTAHOBJIEHNUS CIIOCOOCTBYIOT CHIDKEHUIO
YaCTOTBI KOHTPAKTYp UM YIYYINAlOT ITOKa3aTelu KadecTBa
JKU3HU IMalueHToB [16, 19, 23]. VMMemwuuecs B HacTosllee
BpeMsA [aHHBIE YKa3blBAalOT Ha BBICOKMII PUCK PasBUTHA
IOCTTPABMATUYECKOTO APTPO3a U XPOHIIECKOIT HeCTabM/Ib-
HOCTH KOJIEHHOTO CYCTaBa IOC/Ie TOOOHBIX BMEIIATETbCTB,
0COO€EHHO IpU HECBOEBPEMEHHOM IV HeaJeKBaTHOM JIede-
uum [10, 14, 23].

K orpaHnmyennaM mpoBeeHHOTO MCC/IEOBAHNA MOXKHO
OTHECT! eT0 PeTPOCIEKTMBHBIN XapakKTep, YTO YBeINdM-
BaeT PUCK OIIMOOK, CBSI3aHHBIX C HETIOTHOM WV HETOYHOI!
nudopmanyeir. Takke B McCIefoBaHumu ObUM 0OBenMHe-
Hbl maunentsl ¢ MITKC mo kmaccudumkarnum Schenck I11-L
u III-M, 4to 65110 06YCTIOBNIEHO OTHOCUTEIBHO MAJION BbI-
OOPKOIT M CXOXXECThI0 KIMHWIECKUX IIPOSIBICHNUIT TaHHBIX
MOATUIIOB  (BK/IIOYAIONIVMMY IIOBPEX/EHNA HECKOIbKIX
CBA30K, C IpeobIafilaHyeM JIaTepaIbHbIX WM MeAUaIbHBIX
CTabMIN3aTOPOB COOTBETCTBEHHO). B manpHeiteM rmaum-
pyeTcsi IpoBeieHNe UCCIEROBAHNMIL C OOTIBIINMU KOTOPTAMM
¥ pasfielibHbIM aHAINU30M, YTOOBI YTOYHUTD OTINYMSA B VIC-
xopax mexpy III-L n ITI-M.

Heob6xomumo OTMETUTH, YTO OIlEpaLiUyl BBIIOMHSIIUCH
YeTBIpbMA XUPypramu. [JaHHBIN (aKTOp MOXKET BHOCUTD
Bapuabe/IbHOCTb B Pe3y/IbTAThI IeYeHNsI, HO U3-3a OTPaHU-
4eHHOr0 0ObeMa BBIOOPKM aHA/IM3 BIMSHUS KOHKPETHO-
ro XUpypra Ha MCXOfbl He IPOBOAWICA. B mccinemoBaHum
He OBUI IIPECTAB/IEH JONTOCPOUHBIT (Gomee 2-3 yeT) aHa-
nu3 (YHKIMOHAIBHBIX MCXOHOB, YTO BAXXHO IS OLIEHKM
BEPOATHOCTY NO3JTHUX OC/IOXKHEHMII (apTpo3a MIM XPOHU-
4eCKOJl HeCTabMIbHOCTH KOJIEHHBIX CYCTaBOB). BxioueHne
B MCCIEfOBAaHNE TONBKO TeX MAI[VIEHTOB, KOTOPHIM OBLIO
BO3MO>KHBIM IIPOBefieHNe IVIAHOBOTO BMEIIATe/IbCTBa, MOT-
JIO TIPUBOAUTD K UCKTIOYEHNIO HanboTIee TSDKENBIX CTydaeB
C COIyTCTBYIOUIVMH MOBPEX/EHUAMY, YTO OIPaHNYUBAET
BHEIIIHIOK BaIMIHOCTb.

5. 3akmoueHue

IByxsrtannas pexoHcTpykims (3KC + 3JIY ¢ mocnenyro-
et mractukoit ITIKC) obecnieunsaet 6onee BbIcoKMe PyHK-
LIMOHA/IbHBIEe pe3ynbTaThl y nmanyeHToB ¢ MIIKC III tuma
P OTCPOYEHHOM JledeHuu. IIpym sTOM psAf HaLMeHTOB,
IpOLIeANNX TOJIBKO OfVMH 3Tal omepauny, 6e3 IIacTUKK
HepefHelt KpecToo6pasHoIt CBA3KM, JOCTUTAIOT YHAOB/IETBO-
PUTEIbHBIX (PYHKIMOHAIBHBIX pe3ynbTaToB. OfHAKO NaH-
Hasl TaKTVKa CONMPOBOXKIAETCS YIIMHEHMEM OOIIeTo CpoKa
JledeHNst U YBelIMYeHUeM YNUCIA PeabIINTALMOHHbIX 9Ta-
[I0B, @ CTATUCTUYECKUE Pa3N4Msl UCXONOB TPeOYIOT IOA-
TBEPXK/eHNs: Ha 6o/ee KPYIHBIX M PAaHAOMM3UPOBAHHBIX
BpibopKax. ONTMMAIbHYI0 CTPATETHIO CIefyeT MOR6upaTh
VHAVBMOYAJIbHO B 3aBUCUMOCTM OT THUIIA IOBPEX[ECHUII,
OrOMeXaHIYeCKMX U COLMAIBHBIX (PAKTOPOB.
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PacxoxpeHue pe3ynbratoB OL€HKU KOMNMOHEeHTHOIro cCoctaBa Tesna,
N3MepPeHHOro y oaHUX u Tex Xxe nuy pa3HbiMn cnocobamum

A.E. Cmpusxos’, T.C. XKapuxoea™?, A.A. Mouceenxo"’, I1.I. Cagpponos’, E.C. Kymun’,
C.C. Osuunnuxoea’, H.B. Muxaiinosa’, I1.C. Cycnuna’, B.H. Huxonenxo">

" ®IAQY BO «[epsbili Mockosckuli eocydapcmseHHbIl meduyuHckul yHusepcumem um. M.M. CeyeHosa~
MuH30pasa Poccuu (CeveHoscKuli yHusepcumem), Mocksa, Poccus

2 ®rboOY BO «MocKosckuli 2ocyoapcmaeHHbIU yHugepcumem umeHu M.B. /lomoHocosa», Mocksa, Poccusa

PE3IOME

Ilenp MCCTeTOBaHMSA: CPABHIUTD [TOKa3aTe/V KOMIIOHEHTHOTO COCTABa TeJIa, IOy YeHHBbIe IIPU IIOMOIIY TOPTATUBHBIX OMOVMITEAHCHBIX aHA/IN3a-
TOPOB (YMHBIX BECOB), CO 3HAYEHMAMM, PACCYNTAHHBIMIY TI0 CTAHAAPTHBIM (pOpMy/IaM Ha OCHOBE TaHHBIX AHTPOIOMETPUIL.

Matepuanbl 1 MeTOfbI: 06cIenoBaHo 60 denoBek (37 meBylIek, 23 IOHOLIEN), IPOBEEHO CPaBHEHME TOMIMHBI KOXHBIX CKIaIOK, Pas/IMYHbIX
06XBATOB I JMAMETPOB, & TAK)KE PA3TUIHBIX TAPAMETPOB KOMIIOHEHTHOTO COCTaBa TeJIa, IOy IeHHasI IIPU [IOMOLIY /{BYX MOJeIeil YMHBIX BECOB.

PesynbraTsl. IIpu usMepeHnn KOMIOHEHTHOTO COCTaBa Te/la C UCIIO/Ib30BAHNIEM ABYX MOJE/Iell YMHBIX BECOB I aHTPOIOMETPUIeCKUX GopMy
Y YYaCTHUKOB MY>KCKOTO TI0/Ia HAabOMIONAIOTCA CTATUCTIYECK) 3HAUMMBble Pas/TiyMsA B IIOKa3aTeAX MBIIIeYHON Macchl (popMynbr — 46,67 + 1,06 %,
OKOK — 38,80 + 1,46 %, PICOOC — 40,13 + 1,6 %; p < 0,01), xocTHoit Maccsl (dopmynsr — 12,3 + 0,4 %, OKOK — 4,3 + 0,1 %, PICOOC — 4,37 +
0,13 %; p < 0,01), xuposoit Maccel (popmynsl — 12,47 + 0,68 %, OKOK — 25,41 + 1,76 %, PICOOC — 23,17 % + 1,74 %; p < 0,01) 1 cKOpOCTU OCHOB-
Horo o6meHa Beiects (popmynsl — 1948,7 + 48,5 kkain, OKOK — 1675,5 + 50,8 kkai, PICOOC — 1718,2 + 47,6 kkai; p < 0,01). Y >keHIuH 6b111
o6HapY>KeHBI pas/IN4Ms B [IOKa3aTe/IsIX MblLIeqHOit Macchl (popmynsr — 50,36 + 0,66 %, OKOK — 39,51 + 1,17 %, PICOOC — 39,86 + 1,38 %; p < 0,01),
KocTHOI Maccel (popmyner — 9,4 + 0,18 %, OKOK — 5,11 + 0,07 %, PICOOC — 4,72 + 0,07 %; p < 0,01) u >xuposoit Maccel (popmynsr — 15,86 +
0,51 %, OKOK — 24,99 + 0,99 %, PICOOC — 23,16 + 0,89 %; p < 0,01), craTuCTI49eCKy 3HAYMMBbIX Pa3/IN4Nil B IIOKa3aTe/sAX CKOPOCTH OCHOBHOTO 06-
MeHa BellleCTB 00HapyXeHo He 661710 (p > 0,05). Taxske HaOMIOFAIOTCS PACXOXKAEHSI B TIOKA3aTeNsAX KOCTHOI MacChI XKEHIIIH, TIOTyIeHHBIX OT PasHBIX
mopeneii Beco (OKOK — 5,11 + 0,07 %, PICOOC — 4,72 + 0,07 %; p < 0,05).

3axaroueHne. /sMepeHIe KOMIIOHEHTHOTO COCTaBa TeJla C MCIIOMIb30BAHMEM YMHBIX BECOB He MOXKeT 06eCIIeuNTh [IP1eMIeMYI0 TOYHOCTb, 9TO 06-
yCIaBIMBaeT HEOOXOAMMOCTD IIPOBEEHNS JaNbHENIINX UCCTIENOBAHMII C LIe/IbI0 OIPeeeHNs] TOYHOCTH UCIIONIb3yeMbIX MeTORoB. HecMoTps Ha mo-
CTYIIHOCTb YMHBIX BECOB U aHTPOIOMETPUIECKUX GOPMYII A/ ONpefe/ieHI s KOMIOHEHTHOTO COCTaBa Aejla, CTOUT KOMOMHMPOBATb HECKOTIBKO METO-
AVK OTIPefieNIeHNsI KOMIIOHEHTHOTO COCTaBa Te/a, YTOOBI MCKIIOYNTD CUCTEMATIIECKYIO OLINOKY.

Kntouesvie cnoea: ymHbBIe BeChl, IOPTATVBHbIE OMONMIIEJAaHCHBIE AHA/IM3aTOPbI, KOMIIOHEHTHBII COCTAB Tejla, KOHCTUTYLVMOHATbHAS aHATOMIA,
6MoMMIIefAaHCOMETpH, CKeJIeTHasA MbIIIeYHasA Macca, )KMpoBasi Macca

KoH(]IUKT MHTepecoB: aBTOPbI 3asIB/IAI0T 00 OTCYTCTBUM KOH(IMKTA NHTEPECOB.

JIna untuposannsa: Crpikkos A.E., Kapukosa T.C., Monceernko A.A., Cadpponos ILT., Kytun E.C., Opunnnuxosa C.C., Muxaitnosa H.B., Cyc-
mmHa I1.C., Huxonenko B.H. Pacxox/ieHue pesynbTaToB OljeHKM KOMIOHEHTHOTO COCTaBa Te/la, M3MEPEHHOTO Y OfTHIX M TeX Ke JIMI] Pa3HBIMMU CIIOCO-
6amu. CnopmueHas meduuuna: Hayka u npaxmuxa. 2025;15(3):13-21. https://doi.org/10.47529/2223-2524.2025.3.2
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Discrepancy in the results of the assessment of body component
composition measured in the same individuals by different methods
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Evgeniy S. Kutin', Sabina S. Ovchinnikova', Nicole-Stephania V. Mikhailova', Polina S. Suslina’,
Vladimir N. Nikolenko"*

'I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

2Lomonosov Moscow State University, Moscow, Russia

ABSTRACT

Aim: compare the indicators of body component composition obtained using «smart scales» with the values calculated using standard formulas
based on anthropometry data.

Materials and methods: 60 people (37 gitls, 23 boys) were examined. The data obtained on measurements of skin fold thickness, girths and diam-
eters, as well as information on body composition obtained using two «smart scale» models, were tabulated and further processed.

Results: when measuring body composition using two «smart scales» models and anthropometric formulas, male participants showed statisti-
cally significant differences in muscle mass (formulas — 46.67 % + 1.06 %, OCOC — 38.80 % * 1.46 %, PICOOC — 40.13 % * 1.6 %; p<0.01), bone
mass (formulas — 12.3 % + 0.4 %, OKOK — 4.3 % + 0.1 %, PICOOC — 4.37 % + 0.13 %; p < 0.01), fat mass (formulas — 12.47 % + 0.68 %, OKOK —
25.41 % £ 1.76 %, PICOOC — 23.17 % * 1.74 %; p < 0.01) and the rate of basic metabolism (formulas — 1948.7 + 48.5 kcal, OCOC — 1675.5 + 50.8 kcal,
PICOOC — 1718.2 £ 47.6 kcal; p < 0.01). There were also found significant differences in muscle mass (formulas — 50.36 % + 0.66 %, OKOK —
39.51 % + 1.17 %, PICOOC — 39.86 % + 1.38 %; p < 0.01), bone mass (formulas — 9.4 % + 0.18 %, OKOK — 5.11 % + 0.07 %, PICOOC — 4.72 + 0.07 %;
p <0.01) and fat mass (formulas — 15.86 + 0.51 %, OCOC — 24.99 + 0.99 %, PICOOC — 23.16 + 0.89 %; p < 0.01) in women, however no statistically
significant differences in the rate of basic metabolism were found (p > 0.05). There are also discrepancies in the bone mass indices of women obtained
from different weight models (OCOC — 5.11 % + 0.07 %, PICOOC — 4.72 + 0.07 %; p < 0.05).

Conclusion: the discrepancies obtained indicate the need for further research to determine the accuracy of the methods used. Despite the availabil-
ity of «smart scales» and anthropometric formulas for determining the component composition of a body;, it is worthwhile combining several methods
for determining the component composition of a body in order to eliminate a systematic error.

Keywords: «smart scales», body component composition, constitutional anatomy, bioimpedance measurement, skeletal muscle mass, fat mass
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1. BBenenne (cmopTuBHAsT MEIMIIMHA, YPOIOTHsI, T€IIaTONOrNs) TpebyeTt

[Tormry/sIpHOCTD TOPTATUBHBIX OMOMMIIENAHCHBIX aHA- Hanuuusa 6osee eTalbHbIX JaHHBIX OTHOCUTENIBHO TOYHO-
JM3aTOpoB (YMHBIX BECOB) 3HAYUTEIBHO BO3POCIA 3a IIO- CTU TOCTYIIHBIX MeTOROB [4-8].
crefHKe rogpl. IlopTaTMBHOCTD, CKOPOCTb U3MEPEHNS, IIPO- Ilenpro uccmemoBaHusi GbUIO CpaBHEHME ITIOKa3aTeel
CTOTa MHTEPIPETALNA PE3YNbTATOB, a TAK)KE BO3MOXXHOCTh KOMIIOHEHTHOTO COCTaBa Tefla, IOTyYEeHHbIX IMPY IOMOIU
MOAK/IIOYNTh YCTPOCTBO K CMApPTQOHY 3HAYUTEIBHO II0- [OPTaTMBHBIX OMOMMIIEJAHCHBIX AHAIM3ATOPOB (yMHBIX
MyNApU3NPOBAIa 3Ty TEXHOJIOTMIO, ¥ TENEPb YMHbIE BECHI BECOB), CO 3HAUYEHVSIMM, PACCUMTAHHBIMMU 10 CTAHAPTHBIM
UICTIONBb3YIOTCA B CAMBIX Pas/IMYHBIX cepax U3HM, BKIIO- ¢dbopMyIaM Ha OCHOBe JaHHBIX AHTPOIIOMETPUIL.
Yyasg Me[MIVHY, CIIOPT M CeNbCKoe X03AMcTBO [1]. OpgHako L1 peanmsarnuy moCcTaBIeHHOI ey 6BUTO IPOBEREHO
IO CMX IIOP OCTaeTCHA NPEAMETOM OOCYX[EHUII TOYHOCTD AHTPOIOMETPUIECKOE 00 CIENOBAHE /INI] FOHOIIECKOTO BO3-
NPEeJOCTABAAEMBIX 3TUMU YCTPOMCTBAMM JAaHHBIX O KOM- pacTa ¢ NOCNenymoLell OLleHKOM KOMIIOHEHTHOTO COCTaBa
TIOHEHTHOM COCTaBe TeJla M UX IPUTOJHOCTY B KadecTBe TeJla UCIBITYEMBIX 110 CTAaHJAPTHBIM aHTPOIIOMETPUYECKUM
MHCTPYMEHTA HOIy4eHIsI JOCTOBEPHOI MHPOPMALIUYL O CO- ¢dopmymam. 3areM OBUIO IPOBENEHO M3MEpPEHUE KOMIIO-
CTOSHMU 3[0p0BbA [2, 3]. VIHTepec K KOHCTUTYLMOHAIBHO HEHTHOTO COCTaBa Te/la YYaCTHUKOB C IPUMEHEHUEM ABYX
aHATOMMM, a TaK)Ke MOTEHIMAa/JIbHOE IIPMMEHEHUE COBpe- MOfie/iell YMHBIX BECOB, a MOJIyYeHHbIe Pe3y/IbTaThl ObLIN
MEHHBIX TEXHOJIOTUIT B BBICOKOTOYHBIX 00/IaCTAX MESVIVHDI CpaBHEHBI MEXAY cO06OIL.
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2. Matepuanbl 1 METOJbI

VyacTHUKAMU MCCITeMOBaHS, IIPOBEJIEHHOTO
B 2025 ropy, 6sutn crymenter PTAOY «Ilepsorit MIMY
uMm. V.M. CeuenoBa» MunsppaBa Poccun (Mocksa), xo-
TOpble MHamM MUCbMeHHOe WHGOPMMUPOBAHHOE COIIACHE
Ha yd4acTue B MCCIefoBaHmu. IIpoTokon o6cmenoBaHus
ObIT OZOOPEH JIOKaMIbHBIM 3THYecKUM KomnteTtoM OTAOY
«[TepBbiit MI'MY um. V. M. CeyenoBa» (Ne 06-25, 3acena-
uue ot 20.03.2025 1.).

Bcero 6sum0 06cmenoBano 60 uenoBexk (37 [feByLIEK,
23 ronomm). CpepgHmil BO3pacT HCHBITYyeMbIx — 18,1 +
0,7 roma, cpegauit poct — 173,7 £ 0,8 cM, cpegHuit Bec —
66,2 * 14,6 xt, cpeguuit nuAekc maccol Tena (VIMT) — 21,8 +
3,8 kr/m*

47 n3 60 y4acTHukos umemu VIMT B paMKax HOpMasb-
HBIX 3Ha4eHumit (18,5-25 Kr/M?), 11eCTh 13 HUX ObIIN C HELO-
CTaTOYHOI Maccoii Tena (16-18,5 Kr/mM?), a O VH MMeI BbIpa-
JKEeHHBIN fepuiuT Maccsl Tena (< 16 xr/m?). Ilats cTymeHTOB
yMenu U30BITOYHYI0 Maccy Tenma (25-30 kr/m?), ogyH 6bin
¢ oxupenueM I crenenu (30-35 xr/m?), a ellje OAVMH y4acT-
HuK uMen oxxupenue 11 crenenu (35-40 kr/m?).

O6cnenoBaHue IPOBOAVIN THEM B OHO U TO K€ BpeMs
IIpY OVHAKOBBIX YC/IOBUAX. [/ CHVYDKEHVA MOTPEHIHOCTH
B3BelIMBaHMe Ha YMHBIX BeCaX IPOBOAVIIN Y UCIIBITYEMBIX,
3aBepUIMBIINX MPeAbIAYIINIA IIpMeM NNMINM He MeHee 4eM
3a [IBa Yaca o M3MePeHMs COINIACHO MHCTPYKIUMU K IIpUOOpY.
CormacHO peKOMeHJALAM K MCCIeOBAaHNIO JOIYCKaINCDh
YYaCTHUKY, IIOATBEPAUBINNE BO3JEP)KaHNE OT aIKOTONA
M HUKOTMHA B Te4eHNe > 2 4acoB, OT KopernHa — B TeUeHNe
> 4 4gacoB [9]. AHTponIOMeTpUYecKIe TapaMeTphl M3Meps-
I TIpY TIOMOIIY CAHTVMETPOBOI IIPOPE3VHEHHON py/eT-
KU, 97IeKTPOHHBIM M MEXaHNYeCKMM MITaHTeHIVPKYIAMI,
IByMA MOZE/IAMY YMHBIX BECOB Pa3/IMYHBIX IIPOU3BOJTE-
neit (OKOK International, Kutai;; PICOOC S3 White V2,
Kurait).

Ilo metomuke H.IO.JIyToBunoBOI, M.W. YTKUHOI,
B.II. YrenoBa ¢ xomMmeHTapuamu I.I. Maptupocosa
IIpY IOMOIIY /IeKTPOHHOTO IITAHTeHIMPKY/A C HeJICTBY-
I0LIell TIOBEPKOI MPOBOAWINCH 3aMepbl KOXKHOM CKIaIKU
(B MM, ¢ To4HOCTBIO 710 0,1 MM) Ha TBIJIBHOJ CTOPOHE NTaJJOHM,
TOJIIMHBI KOXXHO->KMPOBOI CK/IA[IKV HA TOEHN, bepe, K-
BOTe, CIIMHE, IPYAMY, IUIede, mpenivieybe [10]. ITpu momomum
MeXaHIYeCKOTO MITAaHTeHIVIPKY/IA U3MePSINCh NUCTAIbHBIE
IMaMeTpsI ToieHn, Oenpa, Iieda, mpeqmiedbs (B CM € TOY-
HOoCThIO 10 0,1 cm).

I[Tepen 3amepaMu GBUTO TIPOBELEHO CPABHUTENBHOE VC-
C/leflOBaHMe TOYHOCTM MEXaHUYECKOTO M 3/IeKTPOHHOTO
IITaHTeHIVMPKYJIeil, MOMTydaeMble pe3y/IbTaThl COBIIAMIAINL.
ABTOKa/IMOPOBKA YMHBIX BECOB IPOBOAMUIACH TOCPEACTBOM
YCTaHOBKM VX Ha POBHYIO IIOBEPXHOCTb ¥ aKTVBUPOBaHNA
npunoxxeHnueM Beca. [locie oTo6paskeHMst Ha SKpaHe YNCTIO-
BOTO 3HAYEHN Beca IPy3 CHUMAJICA C IOBEPXHOCTH YCTPOIi-
crBa. KammbpoBKa cunTamach yCIemHot mpu 0To6pakeHnn
HYJIeBOTO 3HAaUeHNA Beca IOC/Ie CHATYA IPy3a I IpYU COBIa-
IeHnM oToOparkaeMbIX 3HAUYEHMIT Beca C [jeIeBBIMM TIPU MC-
II0/Ib30BAHMM STATIOHHBIX TMPEK.
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ITpu momommy pyneTKy 3aMepsuiich oOXBaTbl Oefpa, ro-
JIeHN, TUTeYa, TpeNIviedbs (B cM ¢ TOYHOCTHIO 7o 0,1 cm). Bee
M3MepeHIIsI IPOBOAVIINUCD C ABYX CTOPOH. C IIOMOLIbI0 YMHBIX
BECOB M3MEPSUICS] BeC VCIBITYeMOro U (pUKCUPOBAIUCH OTO-
OpakaeMble B MOOV/IBHOM TIPIJIOXKEHIN Pe3y/IbTaThl aHA/IN3a
KOMIIOHEHTHOT'O COCTaBa TeJIa JyIs IA/IbHEIIIEr0 COMOCTaBIe-
HVISI JaHHBIX (SKMpOBasi Macca B KT, IPOLEHT ( %) XXMpa, CKemeT-
Has MbIievHas Macca (CMM) B kr, nporieHT (%) CMM, cko-
poctb ocHoBHOro obmena BeiectB (COOB) B kKan, KOCTHast
Macca B Kr u unpgekc mMaccel Tena (JIMT)). Bece noBepxHOCTH
M MHCTPYMEHTHI MOABEPrajiCh aHTUCEITUIECKOI 06paboT-
Ke Iepef, M3MepeHMeM KaKOTO YYaCTHMKA VICCIENOBAHIA.
Pesy/ibTaThl aHKETHBIX JAHHBIX 1 aHTPOIOMETPUIECKIIX M3Me-
PEeHNIT 3aHOCI/IVCh B Y/IEKTPOHHYIO 6a3y JAHHBIX.

Vcxopmsi M3 TONy4eHHBIX [aHHBIX QHTPOIOMETpPUN
0 MaTeMaTu4ecKuM popmynam ObUIM PacCIUTAHBL:

— mrowazns tena (popmyna dobya) [10, 11]:

S§S=(100+ P+ L — 160)/100 [m?],

rge P — Bec (xr), L — poct (cm);
— MHJEKC MacChl Teja:

VIMT = P/L? (M) [kr/M2],

rge P — Bec (xr), L — poct (M);
— abcomoTHast Macca KOCTHOI TKaHM IO (popmyrie
Mareiiku [9, 11]:

O=Lxo0%*x1,2][r],

rge L — pocr (cM), 0> — KBajpaT CpefHell BeIMUNHBI iVa-
METPOB AMCTa/IbHBIX 9YacTell IIeYa, MpefIiedbsi, Oempa
VI TOJIEHU B CM;

— abCONMIOTHOE KOMMYECTBO >KMPOBOTO KOMIIOHEHTa
no popmyne Mareiikn [10, 12]:

D=dxSx1,3[kr],

e d — CpeHsis TOMIMHA TIOLKOKHO-XXMPOBOTO CI0SI BMe-
CTe C KOXKell, MM (BBIYMCIISIETCSI KaK MTOJIOBMHA OT CpefHelt
TOJILIVHBI MOAKOKHO->)KMPOBOI CKIafiKM), S — IUIOLIafb
Tema, M%;

— ckeneTHas Mbiineynas macca (Lee et al., 2000) [10, 13]:

CMM = L x (0,00088 x COB? + 0,00744 x COII? +
+0,00441 x COI'?) + 2,4 x mon — 0,048 x Bospacr (11eT) +
+ X + 7,8 [kr],

rme L — poct (M), COIl — cKOppeKTMpOBaHHBI 06XBaT
mwreda, cM (00XBar maeYa — TOMIIMHA KOXXHO-XXMPOBOI
CKJ/IafIKV Ha 3agHell noBepxHocTy wievya); COb — ckoppek-
TUPOBaHHBIN 06xBat Gefpa, cM (06xBat Hegpa — TOMIMHA
KOXXHO-)KMPOBOJ CKIagKu Ha cepenmue 6empa); COI —
CKOPPEKTUPOBAHHBII 06XBAT roeHM, cM (0OXBAT TOIEHN —
TOJIIIVHA TIOfIKOXKHO-XXUPOBOM CKIAJK/ Ha MeMa/IbHON
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TIOBEPXHOCTY TOIEHN ); MY>KCKO¥ TO7 = 1, >KeHCKuit o = 0;
X — KOHCTaHTa, paccyuTaHHas Lee et al. mcxomst u3 pacoBoit
U 9THMYECKOJ IPUMHAMIEKHOCTU MCIBITYeMbIX. B aHHOM
MICCIIEMOBAHMM MCIIONMb30Ba/INCh 2 3HaueHnA X: X = -2 i
TpeficTaBUTeNIeN MOHTO/IOUIHOM pachl u X = 0 114 mpepcra-
BUTeJIe} eBPOIIeOMTHON pachl [13];

— COOB (FAO/WHO/UNTU, 1985) [10]:

COOB, my>xxunHsI = 64,4 X P+ 113,0 x L+3000 [x[]x/cyT],
COOB, >xeHmMHBI = 55,6 X P+1397,4 x L+146 [x]x/cyT],

rge P — Bec (xr), L — poct (m).

[Tony4ennsie mpu nomolny GOPMYI 1 U3MEPEHMIt Ha Be-
cax JaHHBIe ObUIM COMOCTAB/IEHbI Y IPOAHATN3NPOBAHBL

CrarucTiyeckyio o6paboTKy aHHBIX HPOBOGVIN C UC-
monp3oBanneM Microsoft Excel (2019). Pesymbrars! mpen-
CTaBWIN B BUJie CPeIHNX BEINYMH VY CTAHZAPTHOTO OTKIIO-
HeHus (M + o). OueHKa 3HAYMMOCTY PasNnUIUil CPETHUX
BEJIMYMH IIPOBE/IY C MCIONIb30BaHUEM IIAPHOTO {-KpUTEPUA
CrpiofenTa. CTaTUCTUYECK) 3HAYMMBIMU CUMTAIN PA3JIN-
4y IpU YPOBHE JocToBepHOCTH p < 0,05.

3. PesynbTarsl

PesynbraThl aHTPOIIOMETPUM JIMI, MYXKCKOTO MU >K€H-
CKOTO II071a TIpefcTaBieHbl B Tabmue 1. Ha ocHoBe momy-
YeHHBIX [JAHHBIX [0 (OPMYyIaM, OMMCAHHBIM BBIle, ObIIN
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paccuMTaHbl [TOKa3aTe/Iy MAacChl KMPOBOJ TKaHM, CKeNleT-
HOJl MBIIIEYHOM MAaCChl, KOCTHOM MAacChl U CKOPOCTU OC-
HOBHOro o6MeHa. IlolydeHHbBle MNaHHBIE CPAaBHMBAIUCH
C aHAJIOTMYHBIMM ITapaMeTpaMl, ITOTYYeHHbIMM Y 3TUX XKe
06CIeyeMBbIX Y IIOMOLIY YMHBIX BeCOB (Tab1. 2).

AHanN3 MOTy4eHHbIX TaHHBIX M Y MYXXUMH, 1 Y )KEeHIIVH
TOKa3aJI, 4YTO B cpegHeM 3HadeHusa CMM, KOCTHOI MaccChl
u COOB, paccunraHHble pu oMoy Gpopmyst, 6su1n 607b-
Ille aHAJIOTMYHBIX IIOKa3aTeIell, IpefoCTaB/IeHHbIX YMHBIMA
BecaMl, OfHAKO 3HAYEHNs] MAacChl )XVMPOBON TKaHU ObLIM
MeHblIIe TIPY UCTIONTb30BAHNM PACUETOB.

Ha pucynkax 1 m 2 BUJHBI pasiu4usa MeXJy aHaJoO-
TMYHBIMY TIOKA3aTe/sIMY KOMIIOHEHTOB Tejla ¥ YYaCTHUKOB
MY>KCKOTO U SKEHCKOTO II0J/IOB, IIO/Ty4YeHHBIMY Pa3HBIMU Me-
TOJaMU U YCTPOMCTBAMMUL.

Boin mpoBefieH cpaBHUTENbHBIN aHA/N3 COOTBETCTBYIOLINX
IapaMeTpoB, CTATUCTUYECKAsI 3HAYMMOCTD P3Nyl MeXIY
HMMI TI0Ka3aHa B Tabmuiie 3. YCTaHOBJIEHO, YTO BCE UCCIIENY-
emble nokasaterm (CMM, kocTHaa macca, COOB u xupoas
TKaHb), IIO/IyYeHHble HA OCHOBAHMM pacdeTa Mo (popMyIam
M M3MepPeHUII Ha YMHBIX BeCaX, MMEIOT pas/Inyls Ha BBICO-
KOM YpOBHE CTaTUCTMYECKO} 3HAUMMOCTY (KpOMe 3HadeHMil
COOB y >xeHIIVH, KOTOpble He MMEIOT CTATUCTUYECKM 3Ha-
YMMBIX pa3/mauit). bosee TOro, yMHbIe Bechbl pa3HbIX MOfeTIel
IeMOHCTPUPYIOT CTaTUCTUYECKM 3HAUMMbIE PA3/INYNA B TIOKa-
3aTeJIAX KOCTHOI Macchl y xeHIIuH (p < 0,05).

Tab6bnuma 1
CpenHue OKa3aTeny aHTPOIIOMETPUHM Y IOHOLIEl M leBylIeK
Table 1
Average indicators of anthropometry in young men and girls
AHTpOnOMeTpUYeCcKIe U3MepeHms
IToka3sarenp / VICTOYHMK FaHHBIX IOnomm JleBymxn

Cnpasa | CneBa Cnpasa | CneBa
Poct, cm 181,26 £ 1,2 168,92 + 0,85
TommyHa KOXXHOM CKIaJKy Ha IIjIede c3anu, MM 9,21 £ 0,57 9,2 +£0,57 11,22 +£ 0,59 11,06 £ 0,55
TonmmuHa KOXXKHOI CKTafiKM Ha IJIede CIIepeay, MM 7,01 £ 0,74 6,65 + 0,6 6,53 £ 0,35 6,64 + 0,36
TomnuyHa KOXXHON CKIafK Ha IpefIiedbe, MM 3,66 + 0,33 3,68 £ 0,34 6,8 + 0,35 6,66 + 0,34
TommmHa KOXXHOM CKIagKI Ha CIHE, MM 9,5+0,71 9,57 + 0,69 10,68 + 0,48 10,66 + 0,49
TommuHa KOXXHOI CKIAJKM Ha TPYAU, MM 5,02 +£ 0,48 4,92 + 0,48 6,78 + 0,34 6,69 + 0,32
TommmHua KOXXHOM CK/TafK/ Ha )KUBOTE, MM 10,42 + 0,64 10,27 £ 0,68 10,54 + 0,45 10,33 +£ 0,45
TommmHa KOXKHOM CKIagKM Ha 6e11pe, MM 6,23 £ 1,31 553+1,2 6,11 + 0,44 6,21 £ 0,43
TommyHa KOXXHOM CKIaJKU Ha TOEHN, MM 9,76 + 1,48 9,71 £ 1,47 10,57 £ 0,56 10,8 +£ 0,58
TommuHa KOXKHOI CKTaIKV Ha TBUIBHOI CTOPOHE KMCTH, MM 2,16 £ 0,07 2,12 £ 0,07 2,5+0,14 2,48 £ 0,11
JucTanpHblil fyaMeTp I1eda, CM 6,59 £ 0,25 6,57 £ 0,29 5,05+ 0,11 495+ 0,12
JMCcTanbHbl fyUaMeTp Opeanieybs, CM 49 + 0,22 4,89 £ 0,22 3,83 + 0,09 3,82 + 0,09
JucranpHbiil guameTp benpa, cM 8,86 + 0,25 8,83 +£ 0,28 7,02 £ 0,12 7,01 £ 0,12
JMcTanpHbIN AMaMeTp TONEeHN, CM 5,92 + 0,08 5,99 + 0,08 5,18 £ 0,09 491 + 0,08
O6xBar mieva, cM 28,6 £0,9 29,2 £0,95 26,01 + 0,52 25,45 + 0,50
O6xBaT npepIeYbs, CM 27,41 + 0,81 26,96 + 0,78 22,98 + 0,29 22,86 + 0,32
O6xsat 6ezpa, cM 51,74 £ 1,27 52,02 + 1,35 51,81 +£ 0,75 51,44 £ 0,83
OO6xBar roeHn, cM 38,76 + 0,9 37,78 £ 0,92 35,51 + 0,48 35,09 + 0,43




Tabnuma 2

CpaBHeHMC paC‘IeTHI)IMX noKasaresneii AHTPONOMETPUN C TAHHBIMYU OT YMHBIX BECOB Y IOHOIIEel 1 MEBYLIEK

Table 2

Comparison of calculated indicators of anthropometry with data from smart scales in young men and girls

I0nomn HeBymxu
IToxasarenb / VICTOYHMK TaHHBIX
Dopmymnsl OKOK PICOOC Dopmynb1 OKOK PICOOC
Bec Terna, kr 76,83 3,14 |77,02+3,14 59,43 £ 1,55 [59,55* 1,55
Tenecusrit xxup, % 12,47 + 0,68 2541+1,76 |23,17+1,74 |15,86+0,51 24,99 +£0,99 |23,16 +0,89
Mbrmeynas mMacca, % 46,67 + 1,06 38,80+ 1,46 [40,13+1,6 50,36 * 0,66 39,51 +1,17 [39,86+ 1,38
KocTtHnas macca, % 12,3+0,4 43+0,1 4,37 +£0,13 9,4 +0,18 5,11 £ 0,07 4,72 0,07
COOB, kkarn 1948,7 + 48,5 |1675,5+50,8 |1718,2+47,6 |1388,7 21,4 1332,6 + 20,3 |1372,9 £ 16,5
Puc. 1. CocTaB Tena XeHLWwuH Puc. 2. CocTaB Tena My4nH
Fig. 1. Women’s body composition Fig. 2. Men’s body composition
Tab6bnuua 3
3HAYMMOCTDb pas3miM4Iuii NOTYYeHHbIX OKa3arenei
Table 3
The reliability of the differences in the obtained indicators
CMM KocTnas macca COOB JKupoBas TkaHb
K < 0,01 < 0,01 - < 0,01
CpasHenne mokasatereit popmyn u BecoB OKOK P P P
M p<0,01 p<0,01 p<0,01 p<0,01
K < 0,01 < 0,01 - < 0,01
CpaBHenne nokasareeit popmyn u Becos PICOOC P P P
M p<0,01 p<0,01 p<0,01 p<0,01
. . K - p<0,05 - -
CpaBHeHMe TTOKa3aTeIell BeCOB MEXAY c060ii M

IIpumeuanue: B ss4eliKax yKasaH ypOBEeHb 3HAYMMOCTH PA3/IN4Mil T0Ka3aTeneit BBIOOPKH (p). IIpodepk (-) 03HAUAET, YTO CTATUCTIIECKY 3HA-
YMMBIX pas/indmii He 06HapyxeHo (p > 0,05).

Note: The cells indicate the significance level of differences in sample parameters (p). A dash (-) indicates that no statistically significant

differences were found (p > 0.05).
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4. O6¢cyxneHne

KoHcTuTynMoHabHaA aHATOMMA U aHAIM3 KOMIIOHEHT-
HOTO COCTaBa Tejla B IOC/IeHIE TO/IbI OTYYM/IA HOBBI BU-
TOK Pa3BUTH B CBA3M C BO3POCILIE} BAXKHOCTBIO IEPCOHANN-
3MPOBAHHOM MeIMIVHEI [4, 11]. YBe/mdeHue 1o BceMy MUpPY
KOJIMYeCTBa JIIOfiel, CTPAJIaloIMX OT JIMIIHETO Beca, OXKIpe-
HIISI M COYETAHHBIX C HMMI [TATOJIOTHIT, 3aCTaB/IsAET 0OpaIaTh
Oorblllee BHMMaHMe Ha aHHyI0 mpobnemy [14, 15]. Opaum
"3 I7I00A/TPHBIX HATIPABIEHMIT Pa3sBUTHSL CUCTEMBI 3TPABOOX-
paHeHMs AB/IsIeTCs BHEPEeHVe IPUHIMIIOB MeAMUVHBI «4 [1»
(mepconanm3ypoBaHHas, MAPTUCUTIATUBHAS, TIPeCKa3aTe/b-
Had, IpoQuIaKTU4ecKass), KOTOpble MOTYT IPUMEHATbCA
KaK Ha MHIVBUYaIbHOM, TaK M Ha IIONY/LAIMOHHOM ypOBHe
[5]. Texymmit Tpers Ha UUPPOBUBALNIO CUCTEMBI 3[PaBO-
OXpaHeHMs NIpeAIoNaraeT akTUBHOe BHepeHMe LQpPOBbIX
METOJIOB OLIEHKVI COCTOSIHVIS 3[OPOBbsI YeJIOBEKA [Is1 GECKOH-
TaKTHOTO ITOTy4eHMsA MeIUIMHCKUX yoIyr [16, 17]. OpHako
[IpUMEHEHMe HOBBIX PelLIeHNI B 06/IaCTi MENUIIMHBI OTDK-
HO COIIPOBOXXIATbCSA VICCTIEROBAHMAMYU IO 3PPEKTUBHOCTU
U JOCTOBEPHOCTY MO/Ty4aeMbIX pe3y/IbTaToB.

VImeeTcst uccenoBaHme, [{eIbI0 KOTOPOTo Oblla OLleHKa
TOYHOCTY ITOTTy4aeMbIX JaHHBIX O Macce Tela, U3MepsIeMoil
IIpY IIOMOIIM YMHBIX BECOB OMa VM MEIMIVHCKUM IIepco-
HaJIOM IIpM OYHOM BU3UTe B yupexxpeHue [2]. Crout orme-
TUTb, YTO IPef/IaraeMplii QyHKIMOHA YMHBIX BECOB BbIXO-
INT JaJIeKo 32 paMKI IIPOCTOTO OIIpefe/IeHN Beca, IO3TOMY
Heo6XOMMO U3Y4aTh ¥ JOCTOBEPHOCTDb OCTAIBHOTO Habopa
IIpeflOCTaB/IIEMBIX YCTPOICTBOM HaHHBIX. [To pesynbratam
ABYX MCCTETOBAHMIT COOOIAETCS O JOMYCTUMOCTI UCIIO/Ib-
30BaHMA BECOB B MCC/IENOBAHNUAX II0 KOHTPOJIIO Beca BBULY
MX JOCTAaTOYHON TOYHOCTM IIO OIPeJe/IeHNI0 MacChl Tena [2,
3]. OpHako emMHCTBeHHOe OOGHApPY)XEHHOE VCCIefOBaHIE,
B KOTOPOM OIleHMBaNIach Obl TOYHOCTh OCTA/IbHBIX ITOKa3a-
Tejel KOMIIOHEHTHOTO COCTAaBa Tejla, COOOIIaeT O Ppacxox-
IOEeHUsX B OLIEHKe MAHHBIX IOKasareneil (B 0cobeHHOCTU
JKMPOBOJ MaccChl) IO CPaBHEHMIO C «30/I0TBIM CTaHJap-
toM» — DEXA-ckanupoBanueM [3].

ITo pesynpraTaM MpPOBELEHHOTO UCCIEHOBAHUS OBUIN
BBIAB/ICHBl CTAQTUCTUYECKM 3HAUMMBbIe Pa3INIMsg MEXIY
IIOKa3aTe/IAMY COCTaBa Teqa, IMOTyYeHHBIMU Py IOMOLIN
aHTPOIOMETpPUU U YMHBIX BecoB. bojee Toro, momy4yeHHbIe
IIpM IOMOIIM IBYX Pa3HBIX Mofiefieil Becos 3HadeHnss CMM
y JKEHIIMH TaKKe pasaudarorcs. [Togo6Hble pasmtndus Mo-
IyT HOPUBECTM K MCKQXEHUIO OOIeil OLEHKYM COCTOSHMUSA
Ye/lloBeKa, a M3HAYaJIbHO HENOCTOBEPHOE IIPEeIONOXKeHNe

Bxnap aBTopos:

CrpixkoB Annekceli EBrenbeBIY — KOHIIEIMS U AV3aiH MICCTIe-
IOBaHNs, aHA/IN3 U MHTEPIIPETALVS HaHHBIX, OKOHYATENbHOE Ofo6pe-
Hue BapmaHTa CTaTbM /1A OHY6J'H/IKOBaHI/IH.

JKapuxoBa TarpsHa CepreeBHa — pelaKkTHPOBaHIE TEKCTa,
OKOHYaTe/IbHOE Of0OpeHIe BApMaHTa CTaTbU [/ ONMYO/INKOBAaHNA.

Monceenko AnekcaHfp AneKCaHAPOBUY — KOHLENIVA U AU-
3alfH MCCIefOBaHNA, COOP HaHHBIX, aHAIN3 M MHTEPIIPETalVIA JaHHBIX,
HaIJCaHNe TeKCTa.

Ca¢ponos Ilerp TeoprmeBiy — c60p 11 aHAIN3 JAHHBIX.
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O COCTOSIHMU CBOETO Te/la CIIOCOOHO KapAMHAIBHO IIOMe-
HATb MOJIE/Ib IIOBECHNA YeTOBeKa.

ITony4eHHbIe MHOTOYMC/IEHHBIE Pa3INYMA MEXYy aH-
TPONOMETPUYECKMMM [AaHHBIMU U aHAJIOTMYHBIMMU IIOKa-
3aTelAMM YMHBIX BECOB CTaBAT IIOJ COMHEHME JJOCTOBEP-
HOCTb 0060MX IOAXOfOB. B TO >Xe BpeMsi JaHHBIE METOBI
ABJAITCA JOCTYIHBIMU, IIPOCTBIMU U MAaCCOBBIMM B IIPH-
MEHEHMM ¥ MOIYT OBITh MCIOIb30BAHBI B IIOBCENHEBHOI
JKM3HM JITI1 OLLlEHOYHOTO MOHUTOPMHIA COCTOSIHUA 3[0PO-
BbsA. OHAKO JICIIO/Ib30BaHNe aHTPOIIOMETPUIL ¥ YMHBIX Be-
COB B IIPO(QeCcCHOHAIBHOI cdepe, B IPoLiecce MOATOTOBKI
K CIIOPTUMBHBIM COPE€BHOBaHNAM, B Ka4yeCTBe€ MHCTPyMEHTa
TIOCTOSIHHOTO ¥ KOPPEKTHOTO MOHUTOPMHIA MOXET IIpH-
BOJIUTD K VICKOXEHUIO peanbHOM KapTuHLL. [I14 nmonydenns
JTOCTOBEPHBIX JAHHBIX HEOOXOAMMO KCIOIb30BaTh Oojee
TOYHBbIe MeTOfbl, Takue kak DEXA-ckaHupoBaHMe, IUPO-
craTnyeckoe B3BeummBanume [3, 11]. Heobxommmo mpose-
TeHMe [OIOTHUTENbHBIX CPaBHUTENbHBIX WUCCIENOBaHUI
YMHBIX BECOB I aHTPOIIOMeTprYecKux nsmepennit c DEXA-
CKaHMPOBAHMEM U TMIPOCTATMYECKIM B3BEIIVBAHMEM aHA-
JIOTMYHBIX BBIOOPOK.

5. 3akmoueHie

B xope mccnenoBaHus ObITIO TPOBENIEHO CPaBHEHME I10-
KasaTeJIell cocTaBa Tela, ITOTYYeHHBIX C ITIOMOIIBIO Mare-
MATHYECKOTO pacyera IO aHTPOIMOMETPUUYECKUM Iapame-
TpaM ¥ YMHBIX BECOB, KOTOPO€ [TOKA3a/I0 BHICOKYIO CTETeHb
HEeCOOTBETCTBMsI Pe3y/IbTaTOB. Bosblive pasmuuust Obuin
06Hapy)KeHbI B 3HAYEHMAX CKEJIETHOWM MBIIIEYHO MAacCHhI,
KOCTHOIT MAacChl, CKOPOCTM OCHOBHOrO OOMeHa BellecTB
(y My>k4mH), Macchl XXMpOBOII TKaHM. B Xofe mccnenoBaHms
OBIIO OOHAPYXXEHO, YTO IOTydaeMble C MCIIONb30BAHUEM
YMHBIX BECOB IBYX Pa3HBIX MOJie/Iell JaHHbIE COOTBETCTBY-
0T IPYT APYTY [0 BCEM MOKA3aTe/sIM, KpOMe KOCTHOI MacChl
y SKEHIIVIH, HO He COI/IACYIOTCS C JaHHBIMY aHTPOIIOMETPH-
geckux popmyit. CepbesHble pasnnuns B IOKA3aTEMAX ABYX
MCIO/Ib3YeMBIX METOAMK 3aCTAB/ISAI0T YCOMHUTBCS B HAyd-
HOJ IPUMEHMMOCTY UCIIO/Ib30BAHS AHTPOIIOMETPUIECKIX
¢bopMyn 1 yMHBIX BecoB. JlaHHBIE METOSUKM JOIMYCTUMO
UCIIONB30BATh 11 MOHUTOPMHIA COOCTBEHHOTO 3[OPOBBS
B OBITOBBIX YC/IOBMAX ¥ HMOMYNpPOdecCHOHaNbHBIX CIOPT3a-
JIaX, OfHAKO J/Is1 MEIULIMHCKIX, HAyIHBIX Y CIIOPTVBHBIX Ije-
neit (0cobeHHO B paMKax IIOATOTOBKM K COPEBHOBATE/IBHO-
MY IIepMOfly) PEKOMEH/YeTCsI UCIIONIb30BaTh H0jIee TOUHBIE,
Ba/INAVPOBAHHbIE TEXHOMTOTHIL.
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Kytun Eprennit CepreeBud — c60p 11 aHa/IN3 JaHHBIX.
Opununukoba Ca6uHa CepreeBHa — cOOp JJaHHBIX.
Muxaitniosa Hukons-Credanns BragnmuposHa — c60p HaHHBIX.
Cycnuna ITomna CepreeBHa — c60p TaHHBIX

Huxonenko Bragumup HuxomaeBud — KOHLEMIUsA UM AM3aiiH

MCCTIeOBaHMs, 001ast OpraHM3aLVs U KOOPANHALNS PaboThl, OKOHYA-
Te/IbHOe Off0OpeHNe BapMaHTa CTAaTby A/ OMyOIMKOBAHMA.

Cnucok nurepaTrypsnl

1. Bei6opuas K.B., Tumonmn A.H., CemenoB M.M.,,
JTaBpunenko C.B., Pamxa6kagues P.M., Kroukosa C.B., Hukuriok
JI.B. Onenka cocraBa Tema ¢pyTOONMUCTOB HA OCHOBAHMM [JAHHBIX
AHTPOIIOMETPUM U OMOMMIIEHAaHCOMETPUM U CPaBHEHME JIBYX Me-
TopioB perucrpanyu. CiopTMBHasA MeAUIVMHA: HayKa M IIPAKTHKA.
2020;10(4):55-63. https://doi.org/10.47529/2223-2524.2020.4.2

2. Ross K.M., Wing R.R. Concordance of In-Home “Smart”
Scale Measurement with Body Weight Measured In-Person. Obes.
Sci. Pract. 2016;2(2):224-248. https://doi.org/10.1002/0sp4.41

3. Frija-Masson J., Mullaert J., Vidal-Petiot E., Pons-Ker-
jean N., Flamant M., dOrtho M.P. Accuracy of Smart Scales on
Weight and Body Composition: Observational Study. JMIR Mhealth
Uhealth. 2021;9(4):€22487. https://doi.org/10.2196/22487

4. Huxonenko B.H., Hukuriok [I.b., YaBa C.B. OTeyecTBeH-
Hasl KOHCTUTYLVIOHA/IbHASI aHATOMNS B aCIIeKTe IIepCOHNPUIMPO-
BaHHON MequuyHbl. CeyeHOBCKUI BecTHUK. 2013;4(14):9-17.

5. Tammukas [I.A., Koncrantnnosa O.B., IIpocannnkos M.10.,
IMapépxun M.A., Amomxua O.J1. VInctpymentsl IT-MenuuyHbI B
MopuduKaryy obpasa XMU3HM TALEHTOB C MOYEKAMEHHOIT 6oses-
HbI0. DKCIIepVMEHTa/IbHAs U KIMHIYecKas yponorys. 2021;14(1):78-
86. https://doi.org/10.29188/2222-8543-2021-14-1-78-86

6. Pamkabkagues P.M., Bpibopuast K.B., Maprununk A.H.,
Tumonun A.H., bapeimes M.A., Hukutiok JI.5. AHTponomerpu-
YecKye apaMeTpbl ¥ KOMIIOHEHTHBIN COCTAB Tejla CIOPTCMEHOB He-
UTPOBBIX BUAIOB criopTa. CIIOpTMBHAs MeMIIMHA: HAyKa U IPAKTHKa.
2019;9(2):46-54. https://doi.org/10.17238/ISSN2223-2524.2019.2.46

7. Kapukos 10.0., Macnennnkos P.B., Kapuxosa T.C.,
lamxumaxvenmoBa A.H., AmmeBa A.M., Ilontec-CmaBa A.,
Huxonenko B.H. VIsMeHeH1:s1 KOMIIOHEHTHOTO COCTaBa Te/a Ipu
LUppo3e MeYeHN U COBpeMeHHbIe IOAXOAbI K MX oleHke. Kppim-
CKMII TepaneBTU4eCKnil XXypHa. 2023;3:52-57.

8. besyrmop 3.H., Kpacuoxan l0.A., Crykamos E.A.,
Poccmiickuit C.A., SAppomBunu A.J., YcmanoBa 3.M. MoHu-
TOPUHT (QYHKLMOHANIBHOTO COCTOSIHMUS (GYTOOMICTOB BBICOKOII
KBanMu(UKaLyy B T€YeHNe COPEeBHOBATE/IBHOTO Ce30HA. BecTHMK
crnopTuBHOM Hayku. 2011;3:25-30.

9. AuronoB A.L., Bsi6opuos B.[., Bbamamguan M.IO.,
Pri6akosa II.[I., bagTuesa B.A., Hukuriok [I.B. IIpakTiueckue
PEKOMEH/JALIMI 110 CTAaHAAPTU3ALMY U3MepeHNs MeTabo/3Ma I10-
KOs METOOM HEIIPSIMOIl Ka/JoOpUMEeTPUM: TUTEPaTyPHBIN 0030p.
CropTyBHas MeyLMHa: HayKa M IpakTmka. 2022;12(4):22-28.
https://doi.org/10.47529/2223-2524.2022.4.7

10. Maprupocos 9.I., Huxomaes [I.B., Pynnes C.I. Texno-
JIOTUM M METOfbI OIpefe/ieHNs COCTaBa Tela 4yenoBeka. Mocksa:
Hayka; 2006.

11. Hukutiok [I.b., Hukomenko B.H., KmoukoBa C.B.,
Munnnbaes T. III. VInpgekc Macchl Tena M [pyrie aHTPOIOMe-
TpUYeCKye MoKasarenu (U3NIeCKOro CTaryca ¢ y4eToM BO3pacTa
Y VIHAUBYU/YaTbHO-TUIIOTIOTNYECKMX 0COOEHHOCTE KOHCTUTYLINN
>KeHIIVH. Borpocsr mutanmst. 2015;84(4):47-54.

19

Evgeniy S. Kutin — data collection and analysis.

Sabina S. Ovchinnikova — data collection.

Nicole-Stefania V. Mikhailova — data collection.

Polina S. Suslina — data collection.

Vladimir N. Nikolenko — research concept and design, overall

organization and coordination of the work, final approval of the article
version for publication.

References

1. Vybornaya K.V.,, Timonin A.N., Semenov M.M., Lavrinenko
S.V., Radzhabkadiev R.M., Klochkova S.V,, Nikitjuk D.B. Assessment
of the body composition of football players based on anthropometry
and bioimpedansometry data and a comparison of two registration
methods. Sports medicine: research and practice. 2020;10(4):55-63 (In
Russ.). https://doi.org/10.47529/2223-2524.2020.4.2

2. Ross K.M., Wing R.R. Concordance of In-Home “Smart”
Scale Measurement with Body Weight Measured In-Person. Obes.
Sci. Pract. 2016;2(2):224-248. https://doi.org/10.1002/0sp4.41

3. Frija-Masson J., Mullaert J., Vidal-Petiot E., Pons-
Kerjean N., Flamant M., d'Ortho M.P. Accuracy of Smart Scales
on Weight and Body Composition: Observational Study. JMIR
Mhealth Uhealth. 2021;9(4):e22487. https://doi.org/10.2196/22487

4. Nikolenko V.N., Nikitjuk D.B., Chava S.V. Russian
constitutional anatomy in the aspect of personalized medicine.
Sechenov Medical Journal. 2013;4(14):9-17. (In Russ.)

5. Galitskaya D.A., Konstantinova O.V., Prosyannikov M.Y.,
Shaderkin I.A., Apolikhin O.I. IT-medical instruments for
modification of lifestyle in patients with urolithiasis. Experimental
and Clinical Urology. 2021;14(1):78-86. (In Russ.). https://doi.
0rg/10.29188/2222-8543-2021-14-1-78-86

6. Radzhabkadiev R.M., Vybornaya K.V., Martinchik A.N.,
Timonin A.N., Baryshev M.A., Nikityuk D.B. Anthropometric
parameters and component body composition of athletes in non-
game sports. Sports medicine: research and practice. 2019;9(2):46-
54. (In Russ.). https://doi.org/10.17238/ISSN2223-2524.2019.2.46

7. Zharikov Y.O., Maslennikov R.V., Zharikova T.S., Gad-
jiakhmedova A.H., Aliyeva A.M., Ponte-Silva A., Nikolenko
V.N. Changes in the component body composition in the liver
and modern approaches to their assessment. Crimean Journal of
Internal Diseases. 2023;3:52-57. (In Russ.)

8. Bezuglov E.N., Krasnozhan Y.A., Stukalov E.A., Rossiys-
kiy S.A., Yardoshvili A.E., Usmanova E.M. Professional football
players state monitoring during the competitions. Sports science
bulletin. 2011;3:25-30. (In Russ.).

9. Antonov A.G., Vybornov V.D., Balandin M.Y., Ryba-
kova P.D., Badtieva V.A., Nikityuk D.B. Practical guidelines
for standardising the measurement of resting metabolism
by indirect calorimetry: a literature review. Sports medicine:
research and practice. 2022;12(4):22-28. (In Russ.). https://doi.
org/10.47529/2223-2524.2022.4.7

10. MartirosovE.G., NikolaevD.V., RudnevS.G. Technologies
and methods of human body composition assessment. Moscow:
Nauka; 2006. (In Russ.).

11. Nikityuk D.B., Nikolenko V.N., Klochkova S.V., Minni-
baev T.S. Body mass index and other anthropometric parameters
of the physical state in relation with age and individual-typological
specific of women constitution. Voprosy pitaniia [Problems of
Nutrition]. 2015;84(4):47-54. (In Russ.).

()
A
H
K
it
U
(0)
H
A
A
b
H
A
b

P ANHOOCTHP» P




F
1U)
N
C
T
I

(0)
N
A
L

Sports

Medicine:
| research and practice [ ][]}

12. Majeika J. The testing of physical efficiency. Am. J. 12. Majeika J. The testing of physical efficiency. Am. J.
Phys. Anthropol. 1921;4(3): 223-230. https://doi.org/10.1002/ Phys. Anthropol. 1921;4(3): 223-230. https://doi.org/10.1002/
ajpa.1330040302 ajpa.1330040302

13. Lee R.C., Wang Z., Heo M., Ross R., Janssen I., Heyms- 13. Lee R.C., Wang Z., Heo M., Ross R., Janssen I., Heyms-
field S.B. Total-body skeletal muscle mass: development and cross- field S.B. Total-body skeletal muscle mass: development and cross-
validation of anthropometric prediction models. Am. J. Clin. Nutr. validation of anthropometric prediction models. Am. J. Clin. Nutr.
2000;72(3):796-803. https://doi.org/10.1093/ajcn/72.3.796 2000;72(3):796-803. https://doi.org/10.1093/ajcn/72.3.796

14. Pasuna A.O., Pynenko C.[I., AukacoB E.E. ITpo6nema 14. Razina A.O., Runenko S.D., Achkasov E.E. Obesity:
OXXVPEHVSI: COBpeMeHHbIe TeHeHInM B Poccun u B Mupe. BectHuk Current Global and Russian Trends. Annals of the Russian Academy
PAMH. 2016;71(2):154-159. https://doi.org/10.15690/vramn655 of Medical Sciences. 2016;71(2):154-159. (In Russ.). https://doi.

org/10.15690/vramn655

15. Pasuna A.O., AukacoB E.E., Pynenko C.[I. Oxxupennue: 15. Razina A.O., Achkasov E.E., Runenko S.D. Obesity:
COBpeMEHHBIiI B3IVIAJ Ha mpobmemy. OXupeHue 1 MeTabONMU3M. the modern approach to the problem. Obesity and metabolism.
2016;13(1):3-8. https://doi.org/10.14341/0omet201613-8 2016;13(1):3-8. (In Russ.). https://doi.org/10.14341/omet201613-8

16. Bparumxko H.II., Monceenko A.A. Iludposas rpancop- 16. Bratishko N.P., Moiseenko A.A. Digital Transformation
Mauusa POCCUICKON CUCTEMBI 3[paBOOXpaHeHMs. BectHuk Mo- of the Russian Healthcare System. Bulletin of the Moscow
ckoBckoro yHusepcutera uM. C.I0. Butre. Cepusa 1: OxoHoMMKa U University named S U Vitte. Series 1: Economics and management.
ympasnenne. 2025;1(52):19-26. 2025;1(52):19-26. (In Russ.).

17. Enuxeesa [I.P., Myptasun A.3., Mouceenko A.A. 17. Enikeeva D.R., Murtazin A.Z., Moiseenko A.A. Interim
ITpomMexxyTo4yHble pe3ynbTaThl UM(POBOIl TpaHchOpMALUU CH- results of the digital transformation of the healthcare system of the
cTeMbl 3apaBooxpaHeHys Pecnybmuky Bamkoprocran. Cu- Republic of Bashkortostan. Siberian Medical Review. 2025;(4):57-
Oupckoe MemuIMHCKoe ob6o3peHnme. 2025;(4):57-63. https://doi. 63. (In Russ.). https://doi.org/10.20333/25000136-2025-4-57-63

org/10.20333/25000136-2025-4-57-63

Vndopmamis 06 aBropax:

CrpmxkoB Anekceit EBreHbeBUY, K.M.H., JOLeHT Kadeaps anaTomun u ructonorny denoseka GTAOY BO «Ilepsbiit MOCKOBCKMIL TOCYAapCTBEH-
HBIT MeUIMHCKII yHuBepcnTeT uMenn V.M. CedenoBa» Munszpasa Poccun (Cevenockuit Yausepcnter), Poccust, 119991, Mocksa, yi. Tpy6ew-
Kas, 8, ctp. 2. ORCID: https://orcid.org/0000-0003-0730-347X (strizhkov_a_e@staff.sechenov.ru)

Kapukosa Tarbsana CepreeBHa, K.M.H., JOLIeHT Kadeapbl aHaToMu u ructonornu denoseka PTAOY BO «Ilepsbiit MOCKOBCKMIT TOCYAPCTBEH-
HBIIT MegMUMHCKUI yHuBepcuter uMenn V.M. Cedenoa» Munsapasa Poccun (CeuenoBckuit Yuusepcutert), Poccust, 119991, Mocksa, yn. Tpy-
6enkas, 8, CTp. 2; BOLEHT Kadenpbl HOPMATbHO aHATOMMY C KyPCOM TOHOTpadmyecKoil aHaTOMMIY 1 OLIEPATUBHOI XUPyprun ¢axynpreta QpyHpa-
MeHTanbHOI MepuiyHbl PI'EOY BO «MoCKOBCKUII rocyaapcTBeHHbIl yHuBepcureT uM. M.B. JlomoHocoBa», Poccns, 119991, Mocksa, JlennHckme
ropsr, 1. ORCID: https://orcid.org/0000-0001-6842-1520 (dr_zharikova@mail.ru)

MouceeHKO AneKcaHAp ATeKCAaHAPOBNY, CTYJEHT HAyIHOTO TPeKa MHAMBUAYAIbHOI 06pasoBarenbHoit TpaekTopun VKM nm. H.B. Cximdo-
cosckoro PTAOY BO «Ilepsbiit MOCKOBCKMIT TOCYaPCTBEHHBII MeAMIMHCKNIT yHuBepcuTeT nMeHn V.M. CeuenoBa» Munsapasa Poccun (CeueHos-
cxmit yauBepcutet), Poccus, 119048, . MockBa, yn. Tpyb6enkas, 8, ctp. 2. ORCID: https://orcid.org/0009-0000-0023-426X (aleksandrmoiseenko777@
gmail.com)

Cadponos Ilerp TeoprumeBud, CTy[eHT HAy4HOIO TPeKa MHAMBMAyanbHOI o6pasoBaTensHoi Tpaektopuy VIKM mm. H.B. Cxmndocosckoro
®TAQOY BO «IlepBblit MOCKOBCKIIT TOCYRAPCTBEHHBII MeAMLMHCKIIT yHUBepcuTeT uMeHn V.M. CedenoBa» Munsapasa Poccun (CedeHoBCKMiT YHU-
Bepcuret), Poccus, 119048, r. Mocksa, yi. Tpy6euxkast, 8, crp. 2. ORCID: https://orcid.org/0009-0003-4468-8951 (safronovpetr365@yandex.ru)

Kyrun EBremmit CepreeBmd, CTyIeHT Hay4HOIO TpeKa MHAMBMAYaIbHOI obpasoBarenbHoil Tpaekropuy VIKM mm. H.B. Cxmmdocosckoro
®TAOY BO «Ilepssiit MOCKOBCKMIT TOCYapPCTBEHHBI MeAUIMHCKII yHIBepcuTeT uMenn V.M. Cedenosa» Munszapasa Poccun (CedeHOBCKuIT yHN-
Bepcutet), Poccns, 119048, . MockBa, yi. Tpy6enkas, 8, crp. 2. ORCID: https://orcid.org/0009-0001-4238-1038 (i@ekutin.ru)

Opunuuukoba Cabuna CepreesHa, crygenrka VIKM um. H.B. Cknudocosckoro ®TAOY BO «ITepBbiit MOCKOBCKMIT TOCYAAPCTBEHHBIN Mefy-
nuHCKuit yHuBepcutet nMenn VI.M. CedenoBa» Munsgpasa Poccun (CevenoBckuit yHuBepcutet), Poccus, 119048, r. MockBa, yn. Tpyb6ernkas, 8,
ctp. 2. ORCID: https://orcid.org/0009-0004-6329-1148 (Sabina.ov@mail.ru)

Muxaiinosa Hukonb-Credannsa Bragumuposna, crygentka IKM um. H.B. Cxmndocosckoro ®TAOY BO «Ilepssiit MOCKOBCKHiT rocyaap-
CTBEHHBII MeIUIMHCKMIT yHUBepcuTeT uMenn VI.M. CedenoBa» Munsapasa Poccun (CeueHoBckuit yHuBepceuret), Poccus, 119048, r. MockBa,
yi. Tpy6erikas, 8, ctp. 2. ORCID: https://orcid.org/0009-0007-2778-2064 (stephanieriga05@gmail.com)

Cycnuna ITommna CepreeBna, crysentka VIKM nm. H.B. Cxmndocosckoro ®TAOY BO «IlepBbiit MOCKOBCKMIT TOCYAapCTBEHHBI MeMIIVH-
ckuit yausepcutet uMmenn VI.M. CeuenoBa» Munsapasa Poccun (CedenoBckuit yHusepcentet), Poccns, 119048, r. Mocksa, yi. Tpy6enkas, 8, cTp. 2.
ORCID: https://orcid.org/0009-0008-4434-0740 (polina.suslinal l@mail.ru)

Huxonenko Brapumup Hukomaesuy, 1.M.H., mpodeccop, 3aBenyrommit Kadenpoit anatomuu u rucronorun denoseka GPTAOY BO «Ilepsbrit
MOoOCKOBCKMIT TOCYAapCTBEHHbI MeANIMHCKNIT yHUBepcuTeT nMenn V.M. CedeHoBa» Munsnpasa Poccun (CevenoBckuit Yausepcurer), Poccus,
119991, MockBa, yn. Tpy6euxas, 8, cTp. 2; 3aBefyrouit Kadeapoit HOpMaTbHOM aHATOMUH C KYPCOM TOIOrpadu4ecKoll aHaTOMUH ¥ OIlepaTUBHOI
xupypruu dakymbrera pynnamentanbHoit Memuimasl PTBOY BO «MockoBckmit rocygapcTBeHHbliT yHuBepcuter uM. M.B. Jlomonocoax, Poccus,
119991, Mockaa, Jlennnckue ropsi, 1. ORCID: https://orcid.org/0000-0001-9532-9957 (vn.nikolenko@yandex.ru)

20




Information about the authors:

Alexey E. Strizhkov, M.D., Ph.D. (Medicine), Associate Professor of the Department of Human Anatomy and Histology, I.M. Sechenov First Mos-
cow State Medical University of the Ministry of Health of the Russian Federation (Sechenov University), 8 Trubetskaya str., Moscow, 119991, Russia.
ORCID: https://orcid.org/0000-0003-0730-347X (strizhkov_a_e@staff.sechenov.ru)

Tatyana S. Zharikova, M.D., Ph.D. (Medicine), Associate Professor of the Department of Human Anatomy and Histology, I.M. Sechenov First
Moscow State Medical University of the Ministry of Health of the Russian Federation (Sechenov University), 8 Trubetskaya str., Moscow, 119991, Russia;
Associate Professor of the Department of Normal Anatomy with a course in Topographic Anatomy and Operative Surgery at the Faculty of Fundamental
Medicine, Moscow State Medical University Lomonosov State University, 1 Leninskie Gory, Moscow, 119991, Russia. ORCID: https://orcid.org/0000-
0001-6842-1520 (dr_zharikova@mail.ru)

Alexander A. Moiseenko, student of the scientific track of the individual educational trajectory of the N.V. Sklifosovsky ICM of the I.M. Sechenov
First Moscow State Medical University of the Ministry of Health of the Russian Federation (Sechenov University), Russia, 119048, Moscow, Trubetskaya
str., 8, building 2. ORCID: https://orcid.org/0009-0000-0023-426X (aleksandrmoiseenko777@gmail.com)

Peter G. Safronov, student of the scientific track of the individual educational trajectory of the N.V. Sklifosovsky ICM of the Sechenov First Moscow
State Medical University of the Ministry of Health of the Russian Federation (Sechenov University), Russia, 119048, Moscow, Trubetskaya str., 8, build-
ing 2. ORCID: https://orcid.org/0009-0003-4468-8951 (safronovpetr365@yandex.ru)

Evgeniy S. Kutin, student of the scientific track of the individual educational trajectory of the N.V. Sklifosovsky ICM of the Sechenov First Moscow
State Medical University of the Ministry of Health of the Russian Federation (Sechenov University), Russia, 119048, Moscow, Trubetskaya str., 8, build-
ing 2. ORCID: https://orcid.org/0009-0001-4238-1038 (i@ekutin.ru)

Sabina S. Ovchinnikova, student of the N.V. Sklifosovsky ICM of the L. M. Sechenov First Moscow State Medical University of the Ministry of Health
of the Russian Federation (Sechenov University), 8 Trubetskaya str., Moscow, 119048, Russia, ORCID: https://orcid.org/0009-0004-6329-1148 (Sabina.
ov@mail.ru)

Nicole-Stefania V. Mikhailova, student of the N.V. Sklifosovsky ICM of the .M. Sechenov First Moscow State Medical University of the Ministry
of Health of the Russian Federation (Sechenov University), 8 Trubetskaya str., Moscow, 119048, Russia, ORCID: https://orcid.org/0009-0007-2778-2064
(stephanieriga05@gmail.com)

Polina S. Suslina, student of the N.V. Sklifosovsky ICM of the I.M. Sechenov First Moscow State Medical University of the Ministry of Health of
the Russian Federation (Sechenov University), 8 Trubetskaya str., Moscow, 119048, Russia, ORCID: https://orcid.org/0009-0008-4434-0740 (polina.
suslinal 1@mail.ru)

Vladimir N. Nikolenko, M.D., D.Sc. (Medicine), Professor, Head of the Department of Human Anatomy and Histology, I.M. Sechenov First Mos-
cow State Medical University of the Ministry of Health of the Russian Federation (Sechenov University), 8 Trubetskaya str., Moscow, 119991, Russia;
Head of the Department of Normal Anatomy with a course in Topographic Anatomy and Operative Surgery, Faculty of Fundamental Medicine, FSBI
Lomonosov Moscow State University, 1 Leninskie Gory, Moscow, 119991, Russia. ORCID: https://orcid.org/0000-0001-9532-9957 (vn.nikolenko@yan-
dex.ru

* Corresponding author / ABTOp, OTBeTCTBEHHBIII 3a IIEPEMICKY

()
A
H
K
it
U
(0)
H
A
A
b
H
A
b

P ANHOOCTHP» P

21



F
1U)
N
C
T
I

(0)
N
A
L

Sports

Medicine:
| research and practice [ ][]}

https://doi.org/10.47529/2223-2524.2025.3.1 ‘ R) Check for updates‘

(D)o 20

VIK: 612.135.796/799

Tun crarbu: OpurnHanbHag crarbs / Original research

Oco6eHHOCTN hYHKLMOHMPOBAHUS MUKPOLIMPKYNATOPHOrO pycrna
B CUMMETPUYHLIX 00M1acTsAX BepXHMX KOHEYHOCTEN Y LOPT-TPEKOBUKOB
pa3HoOro ypoBHSl MacTepcTBa

@.b. /Tumeun®’, /I.6. Huxumiox?, FO.M. Jlokmuonosea’®, B.E. Ilapwaxos’, T.M. bpyx', E.B. JKapxux?>,
p 154 p
A.B. [lynaee’

"®Orb0OY BO «CmoneHckull 2ocydapcmaeHHsbill yHusepcumem cnopma», CMoseHcK, Poccus
2QrbYH «®ML numaHuAa, buomexHosozuu u 6esonacHocmu nuwu», Mockea, Poccusa

3@rb0Y BO «Opnosckuli 2ocydapcmseHHsbIl yHusepcumem umeHu M.C. TypezeHesa», Open, Poccusa

PE3IOME

Ienb vccmegoBaHNA: U3YYeHMe PEeaKIVM CUCTEMbI MUKPOLVIPKY/LALNY KPOBY B BEPXHMX KOHEYHOCTSAX pu ¢pusndeckolt Harpyske (OH) y mopt-
TPEKOBMKOB Pa3HOTO YPOBHs MacTepCTBa.

Marepuanbl 1 MeTOAbL B uccnenoBanmuy OpUMHAIN yYacTUE WOPT-TPEKOBUKM MY>KCKOTO IO/Ia: 5 CIIOPTCMEHOB B Bo3pacTe 14-16 yeT, ypoBeHb
CIIOPTUBHOI KBa/IMUKALMU — 2-3-if paspAMbL, 6 CHOPTCMEHOB B Bo3pacTe 14-16 j1eT, ypoBeHb CIOPTUBHOI KBamnduKanuy — 1-1 paspsn u 6 CropT-
CMeHOB B Bo3pacTe 16-18 jieT, ypoBeHb cliopTUBHOI KBanmu¢ukanyy — mactep cropra (KMC). KOHbIe ciopTcMeHbI BBITOMHSIIN ZO3MPOBAHHYIO aHa-
9po6HYI0 PUINYECKYI0 HATPY3KY Ha BEIO3PTOMeTpe MPORO/DKUTEIbHOCTBIO 3 MUH C YaCTOTOI BpalljeHus Iefaeil 60 060poToB B MUHYTY. Bennunna
HarpysKM 3ajilaBanach U3 pacdera 3% OT Macchl Tena. [l1a cmopTcMeHOB 2-3-TO paspsfia Harpyska cocrasuia 1,3 + 0,2 KI, /1A MCIIBITYEMBIX C 1-M
paspagom — 1,6 * 0,4 Kr u 19 KaHAMJATOB B MacTepa ciopta — 1,8 + 0,2 Kr.

MUKpOLUPKY/ILLNIO KPOBU OLICHMBAIM METOLOM /Ia3epHOIl HOIUIepOBCKOll (moymeTpuu. AHanusuposamy mokasarenu nepdysuu (IIM), Hy-
TPUTUBHOTO KPOBOTOKA (Mmp) U CHeKTpasbHble KoMIIOHeHTHI JI[J®-curnana. OneHnBanuch M3MeHeHMA KO3 UIMeHTa aCUMMeTPUN IapaMeTPOB
1o u mocite ®H.

Pesynbratsl. Kak 0, Tak 1 nocne ¢pusndeckoit Harpysku mokasaremy IIM u M, . ObL1H BbIIIe HA TpaBoM mHpexmieube. Koadduunent acumme-
pyn [IMu M, cHusnyica nocre @H 14 Beex TPy MCIIBITYEMBIX, TOT/a KaK aCMMMETPY aMIUINTY[ KOJe6aHNIT peryIATOPHBIX MEXaHM3MOB BO3-
pacrana TeM 6OIblle, YeM Bblllle Paspsij CIOPTCMEHOB, YTO CBUETENBCTBYET O Pa3BUTUN MEXaHM3MOB JIOKATbHON MOIEPKKI FeMOAVHAMIUIECKOTO
TIOCTOAHCTBA OPTaHM3MA C yBETMYeHIeM YPOBHA MacTepcTBa. MakcnmanbHbie nsMeHeHus orMedensl B [IM, M, ¥ aMIZMTy/jax MUOTEHHBIX KOTIe-
6aHuit, 4TO yKa3bIBaeT Ha BBICOKYIO PEaKTUBHOCTD COCYAOB 1 3¢h(eKTUBHOE IlepepacipefieieHIte KPOBOTOKA B HYTPUTUBHOE PYC/IO st 06eciedeHnst
K/TeTOK OMOTKaHM KMCTOPOOM U IIMTATeNbHBIMN BeljecTBaMu, ocobenno y KMC, 4To cBufieTenbcTByeT 06 X ydieii afanTay K HarpysKe.

3akmoueHne. [TonyyeHHbIe JaHHBIE IOATBEPXKAAIOT CYLIECTBOBAHE (YHKIMOHATbHOM aCHMMETPUM MUKPOLMPKY/LALNY, KOTOPasi yMeHbLIAETCS
no, BmsianeM OH. CrioprcMeHsl 60j1ee BBICOKOTO paspsifia IeMOHCTPUPYIOT JIy4Ilyie afalTalyOHHbIe CIOCOGHOCTN. Pe3y/braTsl MOTYT ObITH C-
TI0/Ib30BAHBI /IS ONITYMM3ALUM TPEHMPOBOYHOTO IIPOL[eCca C YIeTOM (QyHKI[OHATbHON aCMMETPUIL.

Kniouesvte cnoéa: MUKpOLVIPKY/IALUSA KpoBHU, (pusMdecKas Harpyska, GyHKIMOHAIbHAA aCUMMeTpH, IOPT-TPeK, NasdepHas AOMIUIEPOBCKas
¢dmoymeTpys, afanTanmsA, CIOPTUBHAA QU3NONIOTUA

KoHIUKT MHTepecoB: aBTOp 3asB/sieT 006 OTCYTCTBUY KOH(INKTA MHTEPECOB.
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Features of the functioning of the microcirculatory bed in symmetrical
areas of upper extremities in short-track athletes at different skill levels

Fedor B. Litvin"', Dmitry B. Nikityuk?, Yulia 1. Loktionova’®, Victoria E. Parshakova’,
Tatyana M. Brook', Elena V. Zharkikh’, Andrey V. Dunaev’

"Smolensk State University of Sports, Smolensk, Russia
2Federal State Budgetary Educational Institution of Nutrition, Biotechnology and Food Safety, Moscow, Russia

3 Orel State University named after 1.S. Turgenev, Orel, Russia

ABSTRACT

Purpose of the study: The study of the reaction of the blood microcirculation system in the upper extremities during physical activity (PA) in short-
track athletes of different skill levels.

Materials and methods: The study involved male short-track skaters: 5 athletes aged 14-16 years, with a sports qualification level of 3-2 ranks,
6 athletes aged 14-16 years, with a sports qualification level of 1 rank, and 6 athletes aged 16-18 years, with a sports qualification level Candidate Mas-
ter of Sports (CMS). The young athletes performed a controlled anaerobic physical load on a cycle ergometer for 3 minutes at a pedal rotation rate of
60 revolutions per minute. The load was set at 3 % of body weight. For athletes with 3™ and 2" ranks, the load was 1.3 + 0.2 kg, for those with 1* rank, it
was 1.6 + 0.4 kg, and for Candidate Master of Sports, it was 1.8 + 0.2 kg.

Blood microcirculation was assessed by laser Doppler flowmetry. The index of microcirculation (I ), nutritive blood flow (M, ), and spectral com-
ponents of the LDF signal were analyzed. Changes in the asymmetry coefficient of the parameters before and after PA were evaluated.

Results: Both before and after physical activity, I and M _were higher in the right forearm. The coefficient of asymmetry forI_and M_,_decreased
for all groups after physical activity, while the asymmetry in the amplitude of fluctuations in regulatory mechanisms increased as the rank of athletes
increased, indicating the development of local mechanisms to support hemodynamic stability in the body as skill level increased. Maximum changes
were noted for I , M_ , and myogenic oscillations amplitudes, indicating high vascular reactivity and effective redistribution of blood flow to nutritive
channels to provide cells with oxygen and nutrients, particularly for Candidates Master of Sports, indicating better adaptation to physical activity.

Conclusion: Obtained data confirm the existence of functional asymmetry in microcirculation, which decreases under the influence of physical
activity. Athletes with a higher level of training demonstrate better adaptive abilities. These results can be used to optimize training processes by taking
into account functional asymmetries.

Keywords: blood microcirculation, physical activity, functional asymmetry, short track, laser Doppler flowmetry, adaptation, sports physiology
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1. BBenenne [4, 5], moma 1 BospacTa [6]. B mocnenHee BpeMs Ha IOBECTKY

BblIno/iHeHNe MHTEHCUBHBIX (M3NYECKUX YIIPAXKHEHUI IHA BBIHECEHBI BOIIPOCHI JIEBO-IIPABOCTOPOHHEN (DYHKIIV-
3aIyCKaeT Kackaj (pM3MONIOrNIeCKIX PeaKIuil B OpraHyu3Me OHAJIbHOI aCMMMeTPHUM B OpPTaHAX U CUCTeMax OpraHu3Ma
Ye/I0BeKa, B KOTOPBII BOB/IEKAIOTCS BCE CUCTEMBI, B TOM YNC- [7-13]. C nosiB/ieHreM MOPTATUBHBIX YCTPOWCTB, 00BeRu-
JIe ¥ CepfieYHO-COCYAUCTas, 0OecIieuBaoNias COXPaHHOCTD HSAOIIUXCS B PacIpele/leHHYI0 CUCTeMy U 00ecrednBaro-
(YHKI[MOHAIBHOTO Pe3epBa I YAydIleHe IPYUCIOCOOIeHNs mux 6eCrpoBOSHYIO Iepefady AaHHbIX [14-16], mosBuIach
OpraHyusMa K aKTMBHBIM HarpyskaMm. OCHOBOIIO/IATAIOLIYIO BO3MOXXHOCTb OJHOBPEMEHHOI PerucTpanuyu ImapaMeTpoB
pOb B HAaHHBIX IpoOLleccaX UTPaeT MUKPOLMPKYIATOPHOE MUKpPOLMPKY/IALVM KPOBM B HeCKONbKMX (o 8) Tomorpa-
3BEHO CHCTEMBI KPOBOOOpaI[eHNs, KOTOpoe obecrednBaeT ¢budecKknx yuacTKax Tela 4eloBeKa. B equHMYHBIX paboTax
HeTIOCPENCTBEHHBIN TPAHCIOPT KUCIOPOJia ¥ MUTATeNIbHbIX M3y4YeHa HapHOCTb B CUCTeMe MMKPOLVPKYIALUN KpPOBU
BeIIeCTB K KJIeTKaM TKaHell U YTUIN3ALUI0 IPOAYKTOB MX y XUBOTHBIX [17, 18], B3pocnbix mopeli [8, 12] u pereit [9].
JKMBHENESTEIBHOCTY, 4YTO OOyCTaBIMBaeT €€ BOBJIEYEH- HemnocpencTBeHHO Y CIOPTCMEHOB IIpo6ieMa CHHXPOHHOTO
HOCTb B aJjallTallIOHHBIe ¥ MATOJMIOTMYECKNe IIPOI[ECCHI. usydennsa MIIK mapHbIX OpraHoB, B TOM 4NC/Ie IIPU BO3-
OTyacTt M3MeHeHMA MMKpouupKymrauuu Kposu (MIIK) merictBum @H, ocTaeTcss HEHOCTATOYHO IPOPabOTAHHOI [9,
mpu ¢usudeckoit Harpyske (OH) usydeHBI y CIIOPTCMEHOB 19, 20]. Vzy4yenne ocobeHHOCTENl /IeBO-IIPABOCTOPOHHEI
B 3aBMCHMOCTH OT Bujia ciopra [1, 2, 3], ypoBH:A MacTepcTBa (GYHKIMOHAIPHOM ACUMMETPUM B CIOPTMBHOI IIPAKTHKE
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yMeeT IPUKIAJHOe 3HadeHye ISl HayYHO 0GOCHOBaHHO-
To HOCTPOQHI/IH TpeHI/IpOBO‘IHOI‘O Hpouecca, IIOBBIIIIECHU A
CIIOPTUBHOIO MACTEPCTBA U JOCTIDKEHUSA TPO(ECCUOHATb-
HOro ycrexa. OCo6eHHO 9TO aKTya/IbHO /IS MHAMBULYa/Ib-
HBIX BMJOB CIIOPTa, TaKMX KaK IIOPT-TpeK, eXTOBaHME,
6okc, 6oppba u mpyrue Buppl cnopra. OgHaKo ZaHHOE Ha-
[paB/ieHe MOYKET HANTM CBOE IIMPOKOE IMPAKTUYECKOe
HpI/IMeHeHI/Ie H€ TOJ/IBKO B CHOPTC BBICOKUX HOCTI/I)KeHI/If;I,
HO I B APYIUX cepax, CONPsOKEHHBIX ¢ S9KCTPeMabHbIMU
YCTIOBVISIMY /ISl OPTaHM3MA YeNIOBEeKa.

Ilenpro maHHOI pabOTBI ABMIOCH M3YYeHUe peaKIn
CUCTEMDBI MMKPOHMPKYHHHMM KPOBI/I B BerHI/IX KOHEYHO-
CTAX HpY (pU3NUYECKON HATPY3Ke Y LIOPT-TPEKOBUKOB pas-
HOTO YPOBHSI MaCTepPCTBA.

2. Matepuanpl 1 METOJbI

ViccnenoBaHne BBIIOTHEHO C Y4acTMeM CIOPTCMEHOB
MY>KCKOTO TIO7Ia, Pasfie/leHHbIX II0 YPOBHIO MacTepCTBa
Ha 3 TPYIIIbL B IEPBYIO IPYNIY OBUIM BK/IIOYEHBI 5 CIIOPT-
CMEHOB B Bo3pacTe 14-16 yeT co 2-M U 3-M CIIOPTUBHBIMU
paspsAgaMu, BO BTOPYyI0 — 6 CIIOPTCMEHOB B Bo3pacre 14-
16 neT, uMeromye 1-11 CIOPTUBHBINA pa3pAL, TPETbA IPyIIa
cocTosina u3 6 KaHauzaaToB B Mactepa ciopra (KMC) B Bo3-
pacte 16-18 neT. Bce nccnenoBanns npoBefeHbl B COOTBET-
CTBUU C IPUHIUIIAMY OMIOMETUIIMHCKO STUKI U OTOOPEHBI
atrdecknM komuterom npu PIbOY BO «Opnosckuit rocy-
mapcTBeHHBIN yHMBepcuteT uMenu V. C. Typrenesa» (mpo-
TOKOJ 3acemanus Ne 31 ot 27.07.2024 1.).

Cocrosaane MUK wmsydamm MeTOOM JIa3epHOI [OIIIe-
poBckoit droymerpun (JIAD), KOTOPLI NO3BOJAET MCCIETO-
BaTbh KPOBOTOK B MUKPOLIMPKYIATOPHOM pycre in vivo. Merop,
OCHOBAH Ha 30H/JPOBAHNM OMOTKAHM Ta3€PHBIM U3TyIeHIEM
¥ aHa/IM3€ BBILIEIIIEr0 13 TKAHYU 0OPATHO OTPAYKEHHOTO CBETa,
YaCTUYHO PACCESTHHOIO OT ABVDKYIIVXCS SPUTPOLIMTOB (21,22,
23, 24]. OtmmunTenbHO 0cobeHHOCThI0 MeToma JIID apmnsa-
€TCs TO, YTO C €r0 MOMOIIBI0 MOXKHO OLIEHUTb paboTy Mexa-
HM3MOB DPETY/IALMU KPOBOTOKA, (POPMUPYIOIINX HOMIEPeIHbIE
U IIPOLO/IbHbIE KO/eOaHUsT MUKPOCOCYAUCTOTO PyC/Ia B OIIpe-
TeTIEHHBIX YaCTOTHBIX IMAIla30HaX. BRIIEIAI0T NATh OCHOBHBIX
MEeXaHM3MOB, a MMeHHO sHpoTemmanbubii (0,005-0,02 Iix),
OTpaKAIOIIMI aKTMBHOCTb KJIETOK SHAOTENNS, B TOM 4YMCTIe
10 BBIfIEIEHNIO Ba3OAWIATUPYIOLIETO BeIeCTBA — OKCHUJA
asora, HertporenHsut (0,02-0,046 Ii1), KOTOpBI MOKa3bIBaET
aKTMBHOCTb OCLMIIATOPHOTO KOMIIOHEHTa CHMIIaTHYeCKON
aJIpeHepIMYecKoil PeryIALuy apTepuol ¥ apTepuoIo-BeHY-
JISIPHBIX aHaCTOMO30B, MuoreHHbIt (0,047-0,18 Tir), cBs3an-
HBIJI C MBILIEYHBIM TOHYCOM ITPEKaNILAPOB, PErYINPYIOIIX
HYTPUTUBHYIO COCTAB/IAIOIIYIO KPOBOTOKA, @ TAK)KE [IbIXaTe/Tb-
Hbi1 (0,2-0,4 I11) n ceppeunsiit (0,08-1,6 Iix), KoTOpbIe IpoORY-
LUPYIOTCS ABIXaHVEM U CepALie61eHIIeM COOTBETCTBEHHO.

1 OLIEHKM COCTOAHMS MMKPOLMPKYIATOPHOTO pyc-
7la BEpXHUX KOHEYHOCTEe! CIIOPTCMEHOB IMPUMEHAIN 2 HO-
CUMBIX JIa3epHBIX [IOIIEPOBCKMX aHanmsaropa «JIASMA
I[Id» (OO0 HIII «JIA3MA», Poccms), MO3BONAIOMMX
OJHOBPEMEHHO IIPOBOAUTH 3anuch curHana JI[J® Ha mpen-
I7Iedbe JOPCAIbHO Ha 5 CM BBIIIE Ty4e3aIACTHOTO CYCTaBa.
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HecMmoTps Ha JOCTOMHCTBA M IE€PCHEKTHBHOCTD, @ TaKXe
OIIBIT IPUMEHEHM JJAHHOIO MeTOfia B IIPAaKTHYECKO Me-
OMIVHe, B CIOPTUBHONM (U3MOIOTUY TEXHOIOIMU OMOMe-
AUIVMHCKOI (POTOHMKY He MHTEIPYPOBAHBI B METOLOIOTUIO
IIOCTPOEHNUST COBPEMEHHOI KOHIIEMIUY 110 TIOATOTOBKe OY-
AYIIero YeMIVOHa.

B pabore BbIMONHEH aHANN3 CIERYIOIINX [IAPAMETPOB
JII®-rpaMMBl: CpefjHee 3HAa4YeHMe IIOKasaTelsd MUKpPO-
nupkyanym kposu IIM B nepdy3noHHbIX eguHUIAX (1.
ell.), HyTPUTUBHBIN KPOBOTOK M. (nd. en.). Takxe 6bIT
OCYIECTB/IEH BeNBeT-aHa/mM3 perucrpupyemboix JIID-
CUTHAJIOB C MCIIONIb30BaHMeM MaTeMaTH4ecKOro aImapara,
3aJI0’KeHHOTO B IIPOrpaMMHOe 0becIedeHre HOCHMBIX MO-
Hutopos JII®. OneHnBamiCch aMITIUTYABI KOTeOAHNUIT KPO-
BOTOKa HeifporenHoro (A , nd. en.), muorennoro (A , nd.
€J1.), JbIXaTeIbHOTO (AH, . en.) u mynbcosoro (A, nd. ex.)
MPOMCXOXKEeHNA [24, 25] Ha KaXX/IOM U3 9TAIIOB IIPOBEJeHNMS
uccnenoBanus. Iy KomrdecTBeHHON OLeHKY BIVIAHUA Q-
3MYeCKUX Harpy30K Ha peTUCTpUpyeMble IIapaMeTphl pac-
CUNTBIBA/IM VX OTHOCUTE/IbHBIE M3MEHeHNA 110 GopMyIie:

AX, = (X, — X, )/ X, ;,-100 %, (1)
rae X, ) — VCXOJHbIE 3HAYEHNS KAKIAOTO U3 UCC/IeyeMbIX
napametpos (cocrosuue 1), a X, , — KMX 3Ha4€HUs Cpasy
nocne Harpysku (coctosHme 2). CTeleHb BBIPa>KeHHOCTU
(YHKIMOHAIBPHO aCUMMETPUM OLEHMBAIN IO BeTMYMHE
koa¢uienta acuMmmerpun [6]:

KA = me/Xm, 2)
rie KA — xoa¢uiment acummerpun, X, — 3HaYeHye mna-
paMmeTpa, USMEPEHHOE Ha MPaBOIl KOHEYHOCTH, X, — 3Ha-
YeHMe IapaMeTpa, USMEPEHHOE Ha IEBOJ KOHEYHOCTH.

JIn CIOpTUBHOM NPaKTUKY BaXKHOE 3HAYEHME IMEET aHa-
NU3 ¥ OLieHKa OOMEHHBIX IPOLIECCOB B BEPXHMX U HIDKHUX
KOHEYHOCTAX CIOPTCMEHA, KOTOpbIE SABJIAIOTCA OIPENENAI0-
MM IIPY MBIIIEYHO paboTe B IIOfaB/SIIONIeM GOTIBIINHCTBE
BUJIOB CIIOPTA. AflaNTaIioHHbIe Bo3MoKHOCTY MIIK mupoko
PacKpBIBAIOTCA C MCHOIb30BaHMEM (YHKIMOHA/IBHBIX HATpPYy-
304HBIX IIPO6 [24], OFHOI 13 KOTOPBIX SIB/ISETCS ZO3UPOBAH-
Hast OH [2, 20, 24]. IIpo6a m03BO/SIET BBIABUTH MTOTEHIMAIIb-
Hble BO3MOXHOCTI OOMEHHOTO 3BEHQ, OIPENEIUTh IPAHNUIbI
(V3MOMOTMIeCKNX C/IBUIOB, BBIXOf, 32 KOTOpPbIE COIPSDKEH
C BO3HMKHOBEHVEM CKPBITHIX MM ABHBIX HapYIIEHNI MUKPO-
reMOAMHAMYKIL. J[/Is1 U3ydeHMs BIVSHIUS MBILIEYHON paboThI
Ha MUKPOLMPKYIATOPHOE PYC/IO IOHBIE CIIOPTCMEHDBI BBIIOJ-
HAm fosuposanHyio OH Ha Benospromerpe npofo/DKUTENb-
HOCTBIO 3 MUH C YacTOTOJ BpalleHus nenaneit 60 060poToB
B MUHYTY. Be/rdnna Harpysku samaBanach u3 pacdera 3%
OT Macchl Tenma. /1A crmopTcMeHOB 2-3-T0 paspsAfa Harpyska
cocraBuia 1,3 + 0,2 Kr, y14 UCHOBITYeMbIX C 1-M paspsagoM —
1,6 = 0,4 Kr 1 [iy11 KAHAMJATOB B MacTepa cnopta — 1,8 £ 0,2 KL

3amuch JII®-rpaMMbl TPOBOAWIN ABAKABL: B TeYEHUE
5 MuH B cocTossHNM 1MoKosi 1o @H u B TeueHMe 5 MUH IOCTIe
oxonyanusa OH, HaunHas co 2-1f MMHYTbI BOCCTaHOB/IEHM.



Cratuctndeckas o06paboTka IapaMeTpPOB MUKpO-
LMPKYIALMM KPOBU INPOBOAMIACH B IPOTPAaMMHOM Cpe-
me «OriginPro 2021» (OriginLab Corporation, CIIA).
Jliss OLEeHKM [OCTOBEPHOCTM HAOMIONAEMBIX Pa3IIINIl
IapaMeTPOB JCIIO/NIb30BAJICA NMAPHBIA TeCT YMIKOKCOHA.
JlOCTOBEPHO 3HAYMMBIMM pa3NINyuA IAapaMeTPOB CYMTa-
much npu p < 0,05. JlaHHBIE NIPEICTAB/IEHbI B CIIE[yIOUIIX
¢dopmaTax, ecnu He YKa3aHO MHOTO: CpefHee + CpefHeKBa-
ApaTuyecKoe OTKJIOHEHMe, MefMaHa [KBapTWIb 1; KBap-
TWIb 3].

3. PesynbTarsl

Jna KaXKIoro y4aCTHMKA MCCIENOBaHUA BBIIONHANACH
OLleHKa OCHOBHBIX aHTPOIIOMETPUYECKMX ITapaMeTpPOB, Ta-
KMX KaK POCT, BE€C M BO3PacT UCHBITyeMbIX. PesynbraTh
[peficTaB/IeHsl B Tabmue 1.

AHanus mapaMeTpoB MUKPOLMPKY/IALMM KPOBM IIOPT-
TPEKOBMKOB JI0 U Toc/ie JosupoBanHoi ®H BoIABMI cyle-
CTBOBaHME aCMMETPUM MEXTY IIPABbIM U JIEBBIM IIPe/IIIe-
ubsAMU ciopTcMeHoB. Kak mokasano Ha puc. 1 a, nepdysus

(TIM) B mpaBoit KOHEYHOCTI MMeeT Hojiee BBICOKIE 3HaYe-
HIA 110 CPaBHEHMIO C JIEBOII KaK /10, Tak 1 nocie OH.

Hecmotpst Ha o6Lmit poCT IOKa3aTeIs] MUKPOLMPKY-
nauuy Kposu nociae OH, craTucTumdecku 3HauMMble W3-
MeHeHMs OOHApPY)XEHBI TONBKO Y CIIOPTCMEHOB 1-ro pas-
psifia B IPAaBOM IpeAIiedbe, UYTO MOXKET OBITb CBA3aHO
C MaJbIM KOJINYECTBOM MCIBITYEMBIX B KaKHOH TpYIIIe.
Y KMC 1no cpaBHEHMIO C CIIOPTCMeHaMM 1-To paspsApga oT-
MevaeTcs TeHIEeHIs CHIU KeHUA mokasareneir [IM u Mﬂyrp’
YTO OTpa)kaeT 3aKOHOMEPHOCTU MOBBIMIEHUA 3KOHOMUY-
HOCTH IIPOsIB/IEHNs (HU3NONOTNIeCKUX (PYHKIMIT [0 Mepe
pocTa MacTepcTBa CIIOPTCMEHOB [26]. AHanu3 M3MeHeHU
IIM n MHYTp 6e3 pasfeneHNst CIOPTCMEHOB 110 YPOBHIO IIOf-
TOTOBKM IIOKa3a/I CTAaTUCTUYECKM 3HAYMMBIN POCT KaK 00-
1ieil MHTEHCMBHOCTY KPOBOTOKA, TaK U €€ HyTPUTUBHOM
coctapamomeit mocne ®H. Takas AMHaAMMKA yKasbIBaeT
Ha aKTMBAIMIO JOCTaBKI KMCIOPOJIA U YAa/IeHue MeTabomu-
TOB U3 TKaHell pabouNX OPraHoB.

CpaBHMTENbHBINI aHAMN3 WU3MEHEHUII MMKPOLVPKY-
JAOVY KPOBM B 3aBMCHMOCTM OT YPOBHA MacTepCTBa

Ta6bnuma 1

O61mte XapaKTepUCTUKY BBIOOPKY MCIIBITYeMbIX

General characteristics of the subjects sample

Table 1

2-3-1i paspsp, 1-ii paspsap KMC Bce ucnpiTyemble
Poct, M 165,5 + 2,86 168,9 £ 2,91 174,4 + 1,55 171,3 +£ 3,03
Bec, xr 51,7 £ 1,43 55,3+ 1,81 67,2 + 2,34 57,0 £ 2,55
Bospacr, net 15,3+ 1,22 15,6 = 1,70 17,6 + 1,47 16,8 + 1,96
TpeHNpOBOUHBIN CTaX, €T 5,7+0,18 6,4 +0,32 8,8 +0,49 7,2 +0,53
Mpaso 10 -
14 - Neso * MpaBo
" JleBo
12 8-
. 10 =y
3 g ©
o] g
& é g
C 6 =
s 7] ? % S 4 .
E 4. =
2 o
2 o
0 0
Lo |I'Iocne Oo |I'Iocne Lo |I'Iocne Lo |I'Iocne [o |I'Iocr|e Ho |Mocne
2-3 paspsg 1 paspsag KMC 2-3 paspsa 1 pas3psg KMC
a) 0)

Puc. 1. 3HayeHns nokasaTtens MUKPOLIMPKYNSLMU KPOBW (a) U HYTPUTMBHOTO kpoBoToka (6) A0 u nocne uanyeckon Harpysku Ans LopT-
TPEKOBUKOB Pa3HOrO YPOBHS MOArOTOBKM
lMpumeyaHue: * — CTaTUCTUYECKN 3HAYMMbIE PA3NNYUsA NOATBEPXKAEHBI MAPHBIM TECTOM YunkokcoHa (p < 0,05).
Fig. 1. Values of blood microcirculation (a) and nutritional blood flow (b) before and after physical activity for short-track athletes of different train-

ing levels

Note: * — statistically significant differences were confirmed by the paired Wilcoxon signed-rank test (p < 0.05).

25

()
A
H
K
it
U
(0)
H
A
A
b
H
A
b

P ANHOOCTHP» P




Sports

Medicine:
| research and practice [ ][]}

F
1U)
N
C
T
I

(0)
N
A
L

criopTcMeHoB (Tab1. 2) MOKasaj, YTO y CHOPTCMEHOB 2-3-T0
paspsapos npupoct IIM nocne ®H cocrasun 19 % Ha neBoM,
HEIJOMIMHAHTHOM Hpenrmeqbe, TOIrga KaK y CHOPTCMCHOB 1-ro
paspsiia OTHOCHTETIbHOE M3MeHeHUe TKaHeBOUl mepQysun

mocTurmno 63 %, ay KMC — 119 %. Ha npasom npepmieube
yBe/MdeHre ob1Iiell MHTEHCUBHOCTY KPOBOTOKA He 3aBIICe-
JI0 OT paspsifia 1 cocTaBmIo 44-56 %. Haubonpimit mpupoct
HYTPUTUBHOTO KPOBOTOKA HAO/TIONA/ICS Y CTIOPTCMEHOB 1-r0

Tab6bnuma 2

]/[CXOJIHI)IC 3HAYEHNA V1 OTHOCUTENbHbIC NISMEHECHNA MApaAaMETPOB MUKPOIUPKYIANN KPOBU IIOPT-TPEKOBMKOB PA3TNYHOTO

YPOBH:A MacTepCTBa P BBINOTHeHIN GU3NIeCcKOoil Harpy3Kn

Table 2

Baseline values and relative changes in microcirculation parameters in young short-track athletes of different skill levels

immediately after physical activity on the upper extremities

ITapameTps1 IIpaBoe npegnneybe JleBoe nmpepneybe
MMKPOUMPKY/LAINNI o ®H | Hocne®H | AX, % o ®H | Hocne®H | AX, %
3-2-11 CIOPTUBHBIA PaspAx,
IIM, ud. eg. 5,69 £ 1,99 6,93 +2,29 ?—95'56] 3,25+ 1,63 5,25 +2,63 %198 99]
M 2,70 + 1,51 5,00 + 3,18 b 1,21 + 0,74 3,13+2,13 126
pyrp T1O- €. 70 £ 1, ,00 £ 3, [-3; 204] 221 0, 13 +2, (45, 238]
A, ud. en. 0,29 +£ 0,20 0,32 + 0,20 :[5_335_ 76] 0,21 +0,11 0,28 + 0,08 ?—718' 117]
40 100
A, nd. ep. 0,29 +£ 0,20 0,37 + 0,11 [-15; 124] 0,20 + 0,09 0,32 + 0,06 [65; 113]
15 5
A, ud. ex. 0,26 £ 0,14 0,25+ 0,03 [-25; 35] 0,27 + 0,09 0,27 0,06 [4;7]
A, . en. 0,31 +0,11 0,26 + 0,06 ?3. 16] 0,32 + 0,02 0,32 0,04 36 10]
1-71 cHOpTMBHBII paspsfy,
IIM, ud. eg. 5,01 + 1,69 7,62 * 0,96 f??l 94] 4,16 3,24 5,85 + 2,99 ?:4 163]
121
MHYTP, . ef. 3,05+1,43 5,08 £ 1,11 66 [23;128] 2,20 +2,09 3,98 + 3,02 [50; 263]
29 28
A, ud. en. 0,31 £0,18 0,40 £ 0,13 [12; 112] 0,32+0,18 0,43 £ 0,19 [31; 85]
48 50
A, nd. ep. 0,37 £ 0,15 0,50 + 0,14 [15; 74] 0,31 £ 0,12 0,50 £ 0,27 [37; 55]
A, ud. ex 0,28 £ 0,16 0,33 + 0,09 39 0,24 + 0,03 0,32 0,08 29
1. en. 28 £0, 330, [-3; 68] =D e (11;37]
A, . en. 0,29 +£ 0,09 0,34 + 0,09 ;_34 54] 0,33 + 0,04 0,33 +0,03 ([)_11_ 0]
KMC
44 119
IIM, . eg. 6,31 £4,17 6,25 +2,23 (1, 53] 4,08 +1,71 6,68 1,71 (6; 241]
M ud.exn 2,58 0,85 4,21 +2,30 >7 1,98 + 1,06 4,31 £ 2,60 105
nyrp? ©ET Y T T [19; 98] T T [35; 207]
A, . en. 0,28 £0,18 0,41 £ 0,19 ?211 99] 0,33+ 0,11 0,37 £ 0,22 i_1262 43]
102 42
A, nd. ep. 0,32+ 0,31 0,50 + 0,33 33; 121] 0,30 £ 0,11 0,43+0,13 (22; 106]
A, . ep. 0,25 + 0,09 0,38 £ 0,26 f&; 26] 0,24 + 0,05 0,32 + 0,07 ?72’ 71]
A, . en. 0,30 £ 0,14 0,33 0,12 [112 2] 0,29 + 0,07 0,36 + 0,05 E? 47]
IIpumeuanue: IIM — moKasaTelb MUKPOLMPKY/IALUM; MHYTp — HYTPUTMBHBI KPOBOTOK; AH — aMIUIMTY/a HEfPOTeHHbIX KOJIeOaHmil;
AM — aMIUIMTyZHa MUOTEHHBIX KolebaHWit; Al — aMIUINTY/a AbIXaTe/bHbIX KolebaHmit; AC — aMIUINTYJa Iy/IbCOBBIX Konebanuit; ®H —
¢busmyeckas Harpyska; AX, — pasmaus nokasarens o u nocie OH
Note: TIM — microcirculation index; MuyTp — nutritive blood flow; Ax — amplitude of neurogenic oscillations; AM — amplitude of myogenic
oscillations; Aj — amplitude of respiratory oscillations; Ac — amplitude of pulse oscillations; ®H — physical exercise; AX, — differences in the
indicator before and after physical exercise.




paspsfa B JIeBOM IpeAmiedbe — 126 %, a HauMeHbLINII
B JIEBOM IIPENIIIEYbEe CIOPTCMEHOB JAHHOV IpyIIsl — 43 %.
[Tocrme MblnedHOM PabOTBI CHIDKAETCSI TOHYC MUKPO-
COCYHOB, O 4eM CBMAETENbCTBYeT IIOBBINICHNE AMIUINTY-
bl HEIPOTEHHBIX M MUOTE€HHBIX Komebaumil. B yactHOCTH,
yBe/MdYeHre aMIUINTYAbI MUOTEHHBIX KO/MTeOAaHNUIT CHHXPO-
HM30BAHO C POCTOM MOTpebIeHNss KNCTIOPOfa TKAHIMU
U 00YC/IOB/IEHO BBIOPOCOM Ba3OAM/IATATOPA OKCUAA a30-
Ta. OU3NOTOIMYeCKN 3TO IPOSAB/ACTCSA B SKCIIPECCUU IeHa
eNOS 11 CII0COOHOCTBIO BBIIIOHATD TAXKEMYI0 QU3NIECKYI0
pabory [27]. Hanbosnee BbIpakKeHHBIIT IPUPOCT PETUCTPU-
pyeTcAd B MUOTEHHOM [Mala3oHe, YTO OTpaXkaeT Hepexof
607IbIIIEro YIC/Ia KAIVUIIPOB B aKTUBHOE COCTOSTHIIE I CIIO-
co6CTBYeT MHTeHCUPUKALIMM CHAOKEHNUST KJIETOK GMOTKaHU
KIC/IOPOJIOM UM TIATATe/IbHBIMU BelllecTBamu [28, 29].
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B 0,41
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-I o
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0,2 % B
0,0
[o |I'Iocne [o |I'Iocne Lo |I'Iocne
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0.5- V7] NeBo
0,4
o
o
B 0,31
cC
0,2
0,1
Oo |I'Iocne Oo |I'Iocne Oo |I'Iocne
2-3 pa3psa| 1 paspsig KMC

B)

VsMeHeHMs1 [bIXaTeNbHBIX OCLWUIALMII IOCIe pabo-
ThI Ha BEJIO3ProMeTpe HamboIee BHIPAXKEHBI B TPyIIe ¢ 1-M
CIIOPTUBHBIM paspsafgoM (20-22%) m MeHee BBIpaKEHBI
y CIIOPTCMEHOB, MMetomux 2-3-i1 paspaAnsl (15 u 5% ma je-
BOII ¥ NPaBOIl OOACTY M3MepeHMsI), YTO SIB/SIETCSI CBUJE-
TE/IbCTBOM IOBBILIEHNS 9(HEKTVBHOCTI [bIXaHNS B OTBET
Ha (USMIECKYI0 HArPY3Ky Yy 6ojlee OMBITHBIX CIOPTCMEHOB,
YTO TaK)Xe MOXKET OKa3blBaTh BIMAHME Ha yBenmdeHue 1IM
nocye Harpysku [8, 10]. HecMoTps Ha yBenmudeHye TKaHeBOM
nepdysun, AUHAMIKA AMIUIUTY/, KO/IeOaHNUIT Ty/IbCOBOTO Me-
XaHM3Ma Pery/silum KpOBOTOKA C1abo BbipaxkeHa (-3...-16 %),
4TO MOXKET roBOpUTh 00 yBemudenun IIM B 6onblieit cre-
IIeHM 32 CYET CKOPOCTHOM COCTABIIAIOLE! ITepdy3niL.

Oco6blit MHTEpeC MpeNCTaB/sieT CpaBHeHMe 1-11 U 2-1i
TPYIII UCIIBITYEMBIX, TO €CThb CIOPTCMEHOB 2-3-T0 U 1-ro
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0,0
o |I'Iocne o |Flocne Lo |I’Iocne
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0,2
0,1
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r)

Puc. 2. 3HavyeHns amnnutyn HelporeHHbIX (a), MMoreHHbIX (6), AbixaTenbHbIX (B) U cepaeyHbIX (r) konebaHun Ao n nocne usnyeckon Harpy3ku

AnA WopT-TPEKOBUKOB PA3HOro YpOBHA NOATOTOBKU

Fig. 2. The values of the amplitudes of neurogenic (a), myogenic (6), respiratory (B), and cardiac (r) oscillations before and after physical activity

for short-track athletes of different skill levels
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PaspsA0B COOTBETCTBEHHO, IIOCKO/IbKY TPYIIIbI COIIOCTaBU-
MBI II0 BO3pacTy, TOIAa KaK KaHAUOATbI B MacTe€pa CIIOpTa
cTaplie, 4TO, B CBOIO O4Yepefib, IPMBOIUT K BOSHUKHOBEHUIO
BO3paCTHbBIX M3MEHEHUIT B CHUCTeMe MUKPOLOVPKYIIALINN
KpOBM 11 OKa3bIBa€T BIVAHIE Ha PE€3y/IbTaTbL I/ICCHeHOBaHI/H?I.

TakuM 06pa3oM, y UCIIBITYeMbIX ¢ 60/Iee BLICOKUM yPOB-
HeM MacCTepCTBa I0C/Ie (PpU3NUEeCKOll HarpysKu B Goblieit
CTeIIeHN TPOMCXOANT aKTVMBALVA Heprdeprudeckoro KpoBo-
TOKA U €T0 HyTPUTUBHON COCTAB/IAIONLILI 3a CYeT yBenude-
HMS 41C/Ta QYHKLIMOHMPYIONX KaUIIPOB, 4TO Haubomee
SAPKO BBIPAXKEHO B KOXKE IIpEAIIIEIbs He,llOMI/IHaHTHOﬁ PyKn
U MOXKeT CTaTbh KpUTepueM T'OTOBHOCTU CIIOPTCMEHOB K CO-
PEBHOBAHMAM.

PesynbraTl omeHKM (YHKIMOHAIBHON aCUMMETPUM
(tabm. 3) mokasamu, yto nocine ®H koadduimenT acumme-
Tpun Hep(bysl/m " HYTPUTUBHOIO KpPOBOTOKA CHIDKAETCA
BO BCeX Tpex TPyINax ucibTyeMsix. [Ipy sToMm Habmiopa-
eTcs nosbilieHre KA 1o Bemm4nHaM aMIUIUTY KOJIe6aHMIt
MEXAaHN3MOB PeEryAnny KpoBOTOKa. HaHHbIe M3MEHCHUA
MOTYyT OTpa’XaTb pa60Ty aaNTUBHOTO M€XaHM3Ma peEry-
JIALUY, L[elb KOTOPOTO 3aK/II0YAeTCsl B HOBBILIEHNN Obe-
CIICYCHMA KIETOK 6I/IOTKaHI/I KHNCIIOPpOAOM U IINTATETbHbIMN
BemectBaMy nocne ®H, a ero cpefcrTsa — pernoHanbHbIe
M3MEHEHNA TOHYCOB COCYJOB I X KOTIe6aTe}IbHOI/UI AKTUBHO-
CTH C YYETOM MMEIOIIUXCS IOKAIBHBIX IOTPebHOCTEl 6110-
TKaHU, TO €CTb HaHHbII?I MEXaHN3M alalTaigum jayduie pa3-
BUT Y CHOPTCMEHOB 60/Iee BBICOKOIO CIIOPTUBHOTO paspsifia.

Takum obpasom, pusndeckas HarpysKka IPUBOANT K U3-
MEHEHUAM IIapaMeTPOB MUKPOLMPKY/IALMY KPOBU, OGHAKO
XapaKkTep ITUX W3MEeHEHMIT 3aBUCUT OT YPOBHA CHOPTMBHO-
ro MactepcrBa. Y cnoprcMeHoB yposas KMC Habnopaercs
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cHIDKeHMe K09 duunenTa acummerpun [IM, 4to B codera-
HUM C yBenmdeHneM KA aMIUIMTyR aKTVMBHBIX KOIeOaHMI
CBUJIETENILCTBYET 0 Hojee cHamaHCUPOBAHHOM IepepacIpe-
IeTleHN U KPOBOTOKA I BBICOKOI 9 peKTMBHOCTH TOKA/TbHBIX
peI'y]IﬂTOpHI)IX MeXaHU3MOB. B 1o ke Bpema y CIIOPTCMEHOB
6oree HU3KOM KBanmuMpMKALMU U3MEHEHUs] Kodpduimen-
Ta aCMMMETPUN MEHEE BbIPA’KEHDbI, YTO MOXXET yKaBbIBaTI)
Ha HeJOCTAaTOYHYI0 CPOPMMPOBAHHOCTh KOMIIEHCATOPHBIX
MEXaHU3MOB. HOIIy‘IeHHI)Ie pesyanaTbI IIOKAa3bIBAKOT BBICO-
KMl TIOTEHI[MA/I M3MEHeHMIT epudepndecKoro KPOBOTOKA
moce GpU3NIecKoll HarpysKM KaK MHAMKATOpA afaIlTHUpPO-
BaHHOCTUM OpraHmsma K HarpysKaM JAHHOIO ypOBH}I n ne-
MOHCTPUPYIOT BaKHOCTD y4eTa (PYHKIVIOHAIBHOI acCuMMe-
TpuUn 1npmu I/IH]II/IBI/I,Hya}II/ISaLU/H/I TPEHNPOBOYHDBIX IPOTPAMM.

HOHY‘ICHHI)IC peBy}IbTaTbI TaKXe MOFYT JIeYyb B OCHOBy
¢dbopMupoBauys HepcOHNUIPOBAHHOIO MOAXOAA K IOA-
TOTOBKE He TO/IbKO CIIOPTCMEHOB, HO TAK>Ke JIIOfel APYTux
mpodeccuit, COIPsHKEHHBIX C PETY/SIPHBIMYU (HU3MIECKUMI
Harpys3KaM, HaIlpuMep B 06/1aCTi BOGHHOTO, CIIACaTe/IbHO-
rO fie/ia I KOCMOHABTUKIL.

4. O6¢cyxneHne

VIsydenne QyHKIMOHAIBHON acUMMETPUM ABJIACTCA
OfIHMM M3 HaIpaB/leHMi (yHAaMeHTaIbHON (uanonornu
[8]. Panee Hamuume (YHKUMOHATBHON aCUMMETPUU MU-
KPOLMPKYIATOPHOTO PYCIa BBISBIEHO B JINIEBOI 06/1acTH
[18], BepxHMX M HWDKHUX KOHeyHocTsX [9, 10, 12, 13, 19].
Tak, n3BectHa pabota [8], roe Ha MyxunHax 50-55 et mo-
Ka3aHoO, YTO B pe3y/ibraTe (pU3M4ecKoil Harpy3Ky M3MeHe-
HIsI [TAPAMETPOB KPOBOTOKA 6o0Jiee BBIPaXKEHBI B KOXKHBIX
TIOKPOBAX JIEBOJ PYKM 110 CPAaBHEHUIO C NpaBoli. HecmoTpsa

Tab6bnuma 3

3navenns k03¢ puinenToB GPyHKINOHATBHOI ACUMMETPUM TAPAMETPOB MUKPOLMPKY/ISALUI KPOBM KO M IIOCTIE J03MPOBAHHOII
(dusuyeckoit Harpy3Ku B 3aBIMCHMOCTH OT YPOBHS MacTepCTBa

Table 3

The values of the coefficients of functional asymmetry of microcirculation parameters before and after dosed physical activity for
short-track athletes of different training levels

Koaddpuiyent acummerpuu, OTH. ef.
9ran M M | A | A | A A

uyrp u s n c
2-3-J1 CHOPTUBHBIN paspsf,
o ®H 2,04 0,85 2,60 1,24 1,38 + 0,77 1,55+ 1,11 0,95 + 0,21 0,96 + 0,31
Iocne ®H 1,85 + 1,52 2,23+ 1,61 1,09 £ 0,34 1,18 £ 0,33 0,96 + 0,26 0,82 0,13
1-i1 CIOPTUBHBII PaspAf
o ®H 1,72 £ 0,95 1,96 £ 0,93 1,10 £ 0,66 1,22 £ 0,52 1,12 £ 0,53 0,88 £ 0,26
Ilocne ®H 1,66 + 0,94 1,84 £ 1,16 1,17 £ 0,78 1,19 £ 0,56 1,08 + 0,40 1,05 + 0,30
KMC
o ®H 1,64 + 0,90 1,68 + 0,88 0,93 +0,74 1,00 + 0,63 1,11 £ 0,57 1,08 + 0,46
Ilocne ®H 0,98 + 0,42 1,07 + 0,64 1,52+ 1,11 1,16 + 0,68 1,20 +£ 0,74 0,92 + 0,40

IIpumeuanue: IIM — TOKa3aTelb MUKPOLMPKYIALMY; MHYTp — HYTPUTUBHBIN KPOBOTOK; AH — aMIUIMTYHA HElPOTeHHBIX KOJebaHMit;
AM — aMIUIMTy[}a MUOTEHHBIX KoleOaHmil; A — aMIUIMTYJAA [ibIXaTelbHbIX Ko/eOaHmit; AC — aMIUIMTY/a My/IbcOBbIX Konebanuit; PH —
¢dusnyeckas Harpyska.

Note: TIM — microcirculation index; MuyTp — nutritive blood flow; Ax — amplitude of neurogenic oscillations; AM — amplitude of myogenic
oscillations; Ay, — amplitude of respiratory oscillations; Ac — amplitude of pulse oscillations; ®H — physical exercise.
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Ha 60JIBIII0e KOIMYECTBO PaboT 10 OLleHKe MUKPOLMPKY/Isi-
LM KPOBU Y CHHOPTCMEHOB, 0COOEHHO B3POC/IOrO BO3pacTa
[1, 5, 20], orenka (HyHKLMOHANBHO acuMMeTpun mepude-
pUYECKOrO KPOBOTOKA M peaKUMV MUKPOLMPKYIATOPHOIO
pycia Ha GU3NYeCKyI0 HarPy3Ky B 3aBUCHMOCTH OT YPOBHA
MAacTepCTBA CIIOPTCMEHOB MJIajlIe 18 jieT mpoBOAUTCA MO-
CTaTOYHO pefKo. OYyHKIMOHMPOBaHME CUCTEMbBI MUKPOLIMP-
Ky/AILMM HAIpaB/IeHO Ha ofecredeHme MeTaboOMMuecKMx
3aIIPOCOB CKENETHOM MYCKynaTypbl. IIOCKONbKY y cropt-
CMEHOB PA3HOTO YPOBHS MacTepCcTBa (DU3MONIOTMYECKIE
HOTPeGHOCTI PA3INYAIOTCS, TO OYEBUAHO, ITO KaK XapaK-
TEPUCTUKY MUKPOLMPKYIATOPHOTO Pyc/la HapHbIX OPraHOB,
TaK M MX peakumu Ha (uUsMIecKue HarpysKu OyayT pasmu-
vyaTbca [8, 11, 12]. IIpn cpaBHMTENbHOM aHajM3e IapaMe-
TPOB MUKPOLMPKY/IALMM KPOBY IIOPT-TPEKOBUKOB BBIAB-
JIeHa aCUMMeTPY:A MeX/y IIPaBbIM 1 JIEBBIM IIPeIUIeUbAMM.
Benmnunna nepdysun B mpaBoit KOHEYHOCTU MMeeT Gortee
BBICOKME 3HAYEHNA II0 CPABHEHMIO C IEBOJ KaK JI0, TaK ¥ I10-
cne OH. HyTpuTHUBHBI KPOBOTOK [IEMOHCTPUPYET aHANO-
TMYHYI0 3aBUCHMOCTD, YTO O3HA4YaeT NPEMMYIIeCTBEHHOE
IBYDKEHME KPOBM II0 KallWJULAPHOMY IIyTH B KOXKe IIPaBOro
3aIACTbA Y BCEX CIIOPTCMEHOB HE3aBJMCUMO OT YPOBHA IIOfI-
TOTOBKIL. B 11€710M BBICOKIMIT yPOBEHD HY TPUTUMBHOM COCTaB-
NAoIeil epdy3un ABIAETCA XapaKTepHBIM /LA HaHHOM
o6macTy M3MepeHrs BBUALY OCOOEHHOCTell aHIMOAPXUTEK-
TOHMKM, @ MMEHHO MAajIoro KOJIMYeCTBa apTepUOO-BEHY-
JIAAPHBIX aHACTOMO30B. [IpM4MHOI ONMCAaHHOM aCMMMETPUN
MOXET SIBJIATBCA M TO, YTO CPeAM MUCIBITYEMBIX IIpeo6-
mamanu mpaBmu. B paborax [9, 17] mokasaHa BO3MOXXHast
3aBUCHMOCTDb ITaPaMeTPOB MUKPOKPOBOTOKA OT BeZAYIIEN
CTOPOHBI TejIla Ye/lOBeKa, a MMEHHO (oJiee BBICOKME 3Haue-
Husl Tepudepndeckoro KpoOBOTOKAa B IIPABOM 3aILACTbE,
B TOM 4MCJIe ¥ fleTell pa3HOTO BO3pacTa. AHAIN3 U3MEHEeHNUI
IIM n MHYTp 6e3 pasfeneHNst CIOPTCMEHOB 10 YPOBHIO IIOf-
TOTOBKM IIOKa3a/I CTAaTUCTUYECKM 3HAYMMBII POCT KaK 00-
1ieil MHTEHCMBHOCTY KPOBOTOKA, TaK U €€ HyTPUTUBHOM
coctapmamomeit nmocne OH. Takasa AMHaAMMKAa MOXeT yKa-
3bIBaTh Ha aKTMBALMIO JIOCTaBKM KUCIOPOJA M yHa/eHMe
MeTabonuToB 13 6uoTKaHeit. [TonydeHHbIe pe3yIbTaThI II0-
3BOJIAIOT ITPEJIION0XKNUTD, YTO C MOBBILIEHNEM YPOBHA CIIOP-
TUBHOTO MAaCTEPCTBA y IIOPT-TPEKOBUKOB HAOMIONAeTCs
6o7ee BBIpa)KEHHDIT aJallTALMOHHBI TOTEHIMAN Tepude-
pudeckoro Kpooobpamenns Kk OH, a MMEHHO POCT KOX-
HOJI Iepdysum, KOTOPBII MOXKHO OLEHUTb IIPU KOHTpOJIe
nepudepndeckoro KpoBOTOKAa Ha He JIOMUHAHTHON pyKe.
Ob6Hapy)XeHHBIe PA3NTUYUs B MUKPOLMPKY/ISALUYN HTapPHBIX
KOHEYHOCTEN y CIIOPTCMEHOB PAa3HOrO YPOBHA MacTepCTBa
SIB/SIIOTCSL  JOTIONHUTENbHBIM IOATBEpXKAeHneM (GopMu-
POBAaHUS CTPYKTYPHO-(PYHKLUMOHATBHBIX OCOOEHHOCTeIl
MUKPOLMPKY/ISITOPHOTO PyCiia B IMAPHBIX OpraHax, obe-
CTEeYMBAOIMX AJANITAlMOHHYIO YCTOMYMBOCTh OpraHu3Ma
K cucreMarudeckuMm ¢usmdeckuM HarpyskaM. IlokasaHo,
4TO MMEHHO IepepacipepeeHre 6amaHca MEXAY Perys-
TOPHBIMY BIVAHMAMM PA3INYHBIX KOMIIOHEHT COCYIMCTOTO
TOHYCa B CTOPOHY POCTa aMIUINTYJ, KOJIeOaHMIT KPOBOTOKA,
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Hanboree BHIPAXEHHOTO B MUOTEHHOM [MaIlla3oOHe, UTPaeT
OIIpefie/IA0IIYIO POIb B IOAAepXKaHNN YCTOINYNBOTO PyHK-
uyonupoBanusa cucrtembl MIIP. Ycunenme BasoMOTOpHOM
aKTUBHOCTY IPeKAIWULIPHBIX CPUHKTEPOB CIOCOOCTBYeT
nepexony 60JIbIIero Yycia KalyUIAPOB B aKTUBHOE COCTO-
SIHME Y MOXKET OBITh OTpakeHVeM MHTeHCHUKALuu CHab-
JKEHMsI KIEeTOK OMOTKAHM KJCTIOPOLOM U NUTATeIbHBIMM
BemecTBam [5, 20, 24]. ITocne ®H B pesynbrate ycumneHus
obuiert nepdysun M HYTPUTUBHOIO KPOBOTOKA Ha obemx
KOHeYHOCTsX BermmurHa KA cHmkaercs Ha ¢oHe MOBBIIIe-
Hust KA B mapaMerpax aMImnTys KomebaHmit MeXaHU3MOB
perymranuyu KpoBoToka. IIpm sTom mokasaTenb KA Tem
6oblile, YeM BBIIIE YPOBEHb IIOATOTOBKU CIIOPTCMEHOB.
B wactHOCTH, Y cnopTcMeHoB ypoBHsi KMC nHabmiogaeTcst
CHIDKeHMe KoadduimenTa acummerpun 1o I[IM, 4ro B co-
JeTaHUU C yBenudeHreM KA aMIIuTy ak TMBHBIX Koneba-
HUJ CBUETENBCTBYET O Oojlee cOaMIaHCUPOBAHHOM Iepe-
pacmpeneeHN KPOBOTOKA M BBICOKOI 3(PeKTUBHOCTI
JIOKa/IbHBIX PETYIATOPHBIX MeXaHU3MoB. IlomydeHHbIe
TaHHBIC W/UIIOCTPUPYIOT CIeNUPUIHOCTD PeTyIALNU MU-
KPOKPOBOTOKA IIAPHBIX OPTaHOB, 00YCIIOBNIEHHYIO HAIN M-
eM (yHKI[MOHATIBHOI aCMMMeTpUu. Pe3ynbTaThl UCCIE0-
BaHIISI MOTYT OBITH MCIIONb30BAHBI B CIOPTUBHOI IPAKTIKe
I1st pa3paboTKM METOIOB [IEPCOHANMMU3UPOBAHHBIX OL[EHOK
HOCTAaTOYHOCTH MeTabONMNIECKUX IOTPEOHOCTEN C yIacTI-
€M CHCTeMBI MUKPOLUMPKYIALuM U AuddepeHnupoBaH-
HBIX IIOAXOMIOB K IIPOTHO3MPOBAHUIO Pe3yIbTaTMBHOCTU
B CIIOpTe.

5. 3akmoueHue

1. IlpoBefieHHbII aHaNMM3 IIOKasaja, 4YTO Y MLIOPT-
TPEKOBMKOB IO ¥ TIOCTIe NO3MPOBAHHOM (M3NIECKON Ha-
IPy3KU HaO/MIOal0TCA CMHXPOHHBIE M3MEeHeHMA [IapaMeTPOB
MUKPOLVPKY/ILANVM KpOBY B CUMMETPUYHBIX OOTacTAX
BEPXHUX KOHEYHOCTEIL.

2. VicxopgHO TmapaMeTppl MUKPOLUPKYIALMU KpPOBU
B TIPaBOM HIpeJI/iedbe MPEBBIIAIOT aHATOTMYHbIE ITapaMe-
TPbI Ha JIEBOJM KOHEYHOCTH, YTO TAK)KE COXPAHAETCA MOC/Ie
¢bu3MIecKoil HarpysKIL.

3. B oTBeT Ha QU3MIECKYI0 HATPY3Ky QyHKIMOHATbHASL
acMMeTpusi TKaHeBOIl mepdy3uu u eé HyTPUTUBHON CO-
CTaB/IAIOLIEN CHUXKAETCS, YTO CBUMIETENLCTBYET O Iepepac-
Npefie/leHNM KPOBOTOKA U AKTMBAIL[MM KOMIIEHCATOPHBIX
MEXaHU3MOB.

4. Haubornee BbIpakeHHble 13meHeHus mocie ®H 3a-
(UKCUPOBAHBI /151 HYTPUTUBHOIO KPOBOTOKA U MIOT€HHO-
IO KOMIIOHEHTA PEry/IALNY, YTO MOJUYepKMBAET 3HAUUMOCTD
TAHHBIX MEXaHM3MOB B alallTallyi MUKPOLMPKYIATOPHOTO
pycma K ¢pusmdeckoi Harpyske.

5.Y cHOpTCMEHOB 60JIee BBICOKOTO YPOBHA MacTepCTBa
oTMedaeTcs Gosee BBIpa)KeHHas aflallTallMOHHAs peakInsa
MUKPOLVUPKY/SIINY KPOBY, YTO IPOSB/IAETCS B OOMIbIIei
crabummsanun mapamerpos nocie OH myrém amamraunyu
MUKPOTEMOJIMHAMMIYECKOTO TOMEOCTa3a K JIOKA/JIbHBIM II0-
Tpe6HOCTAM 6MOTKaHell OpraHu3Ma.
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6. ITony4eHHbIe pe3yIbTAaThl MOTYT OBITH MCIIOIb30BAHbIL
B CIIOPTMBHOI (PUSMONOTMM M/ ONTUMM3ALUYM TPEHUPO-
BOYHOTO IIpoLjecca U y4eTa (pyHKIMOHAIBHON aCKMMETPUN

Bknapg aBTOpOB:

JIntBun ®epop BopucoBmy — KOHIENIMs 1 fU3alH ImMy6amKa-
LM, HAIMCaHMe IEPBOIl BepCHMM TEKCTa, pefaKTUPOBaHME TEKCTa,
OKOHYaTenbHOEe Of0OpeHMe BapumaHTa CTAThM I OIyOIMKOBAaHUS,
o0111as1 OpraHu3aLys M KOOPAMHALNA pabOThL

HuxuTiokx [IMutpnit BopucoBmy — 3akmounTenbHOe 0foOpenne
BapMaHTa CTaTb [/IA Iy OIMKaLIUIL.

Jloxtuonosa IOmusa VropeBHa — aHa/mu3 1 MHTEpIpeTANsA JaH-
HbIX, HAIMCaHMe U PeAAaKTUPOBAHIE TEKCTA yOIMKALIUIL.

ITapmakoBa Bukropusa EBrenbeBHa — aHa/Iu3 U MHTEPIPETALUA
JAHHBIX, HAIIMMICaHMIE€ TEKCTa ny6m/11<au1/[1/1.

Bpyk Tatbsana MuxaiinoBHa — o61ias opraHu3anyis ¥ KOOPAu-
HaIsA paboThl, a[MUHUCTPYPOBAHNUE IIPOEKTA.

JKapkux Enena BaneppeBHa — aHamm3 ¥ MHTepIpeTanusa HaH-
HBIX, HaIlMICaHNe U PeJaKTMPOBaHIe TeKCTa MyOINKaIUN.

lynaes Auppeit BanepbeBr4 — pefjakTupoBaHMe TEKCTa, OKOH-
YaTelIbHOe OfoOpeHNe BapyaHTa CTaTh) [JIA OITyONMMKOBaHNA.
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Resistance training significantly increases insulin-like growth factor-1
levels in women with a sedentary lifestyle: A randomized controlled trial

Ayubi Novadri’, Wibawa Junian Cahyanto®, Vega Mareta Sceisarriya’, Procopio B. Dafun Jr.?

"Universitas Negeri Surabaya, Surabaya, Indonesia
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3 Mariano Marcos State University, Batac, Philippines

ABSTRACT

Purpose of the study: To determine the effects of physical exercise resistance training and aerobic exercise on Insulin-Like Growth Factor-1 (IGF-1)
levels in women with a sedentary lifestyle.

Methods: Thirty-three female respondents with sedentary lifestyle were randomly selected and divided into three groups: resistance training group
(n = 11), aerobic training group (n = 11), and control group (n = 11). Study participants were between 18 and 26 years old. Data collection took place
over the course of two days, beginning with the collection of information regarding the characteristics of the subjects. Before the exercise, the subjects
had their blood drawn as pre-test data. The subjects were then instructed to warm up. Then, the subjects performed physical exercises according to their
group. After the exercise intervention, blood samples were taken as post-test data.

Results: The data showed that training significantly increased IGF-1 levels in resistance training group (p = 0.012).

Conclusion: acute resistance exercise has the potential to raise IGF-1 levels. Growth hormone’s effects are mediated by IGF-1, which is also essential
for controlling somatic growth and organ development, including brain. Resistance training can be recommended as an alternative exercise for people
with a sedentary lifestyle to improve cognitive function.
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CunoBble TPEHMPOBKM 3HAYUTETTHHO MOBHIMIAIOT YPOBEHb MHCYTMHONOA00HOTO
¢daxTopa pocra-1 y KeHIIVMH, BeTYIIMX CUTIMIT 00pa3 >KU3HI: PAaHIOMI3MPOBAHHOE
KOHTPOTpyeMoe MCCIeOBaHIe

Aw6u Hosaopu®’, Bubasa [Jncynuan Kaxvaumo?, Beza Mapema Cuecappus?,
IIpoxonuo b. [lagyn-mnaowui’
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AHHOTAD VA

Ienb MccnenoBaHNA: ONIpeNe/INTb BIVAHNE CUIOBBIX TPEHMPOBOK M a9POOHBIX YIIPaXKHEHNIT Ha YPOBEHb MHCYINHONOK0OHOTO (hakTopa pocTa-1
(VI®P-1) y eHIIVH, BEYLIMX CUAAINI 06pas SKUSHML.

Matepuanbl 1 MeTORbL: TpUALaTh TPU SKEHINVHBI, BeAyLMe CUAA4MIT 00pas )KU3HM, ObUIN CIy4YaiiHBIM 06pasoM pasfe/eHbl Ha TPU IPYIIIbL
IpYIIIa CUIOBBIX TPEHUPOBOK (1 = 11), rpymma aspo6HBIX TPeHMPOBOK (1 = 11) 1 KOHTpoNbHaA rpymma (1 = 11). Y4acTHULBI MCCTeROBaHNA ObUIN
B Bo3pacTe oT 18 10 26 net. C60p FaHHBIX IIPOBOAM/ICA B TeYeHIE ABYX JHEIT HaunHasi co cbopa MHPOpMALN 0 XapaKTePUCTIKAX UCIBITyeMbIX. Ilepern
HA4aJ/IoM YIPaXHEHUI!  MCIIBITYEeMBIX B3SUIM KPOBb A/ IPeBapUTeIbHOTO aHa/IM3a. 3aTeM MCIIBITYeMBIM ObIIO IIPeAIoXKeHo pasMAThes. Ilocre aToro
UCIIBITYeMble BBIIIONHS/IN (pU3MIeCKe YIPKHEHNsI B COOTBETCTBUN C UX TpyIoit. [Tocie 3aBeplieHNst yIPaXHEHNIT ObIUIN B3STHI 06pasIbl KPOBI
I7151 HOBTOPHOTO aHA/M3a.

PesynbraTsl: [laHHbIE TOKa3asy, 4TO YpoBeHb VIDP-1 611 3HAYMMO IOBBIIIEH B IPYIIIe CUIOBBIX TPEHUPOBOK (p = 0,012).

BrIBOJ: MHTEHCMBHBIE CU/IOBbIE YIIPAXKHEHNUS MOTYT IOBLICUTD ypoBeHb VIDP-1. [leficTBie ropMoHa pocTa onocpenyercs VIOP-1, KoTopblil Takxke
HeOOXOAMM /I KOHTPOJIsA COMATHYeCKOTO POCTa ¥ PasBUTHUsS OPraHOB, BKIOYas MO3r. CHIOBbIe TPEHMPOBKM MOXXHO PeKOMEH/IOBATb B KayecTBe
aJIbTePHATUBHBIX YIIPaKHEHMII LA TIOfel, BERYIIMX CUAAINIT 06pas )KU3HM, C Lie/bI0 YIYYIIeHN A KOTHUTUBHBIX QYHKIINIL.

KrroueBble croBa: Ma/IoofBYDKHbIIT 06pa3 XMU3HM; CUIOBbIe TPEHNPOBKY; (usndeckne yrnpaxHernss; VIOP-1

KOH(i)II]/IKT MHTEPECOB: ABTOPbI 3aABJIAIOT 06 OTCYTCTBUM KOH(‘bJ’II/IKTa VHTEPECOB.

BrarogapHocTi: MUHMUCTEPCTBO BBICIIEr0 06pasoBaHus, HAYKHU U TexHOmoruit Pecy6mku VHgoHe3us mpeRocTaBmio GMHAHCOBYIO IOMOIID
IUIA IPOBEMIeHN s JAHHOTO MCCIEIOBAHUA B COOTBETCTBUY ¢ KOHTpakToM Ne 128/C3/DT.05.00/PL/2025.

Ina uuruposanua: Ao6u H., Kaxpanto B.JIx., Cuecappusa B.M., Hadyn-mmammmit I1.B. CumoBble TPeHUPOBKM 3HAUMTENBHO IMOBBILIAIOT
YPOBEHb MHCYMHOMOZO0OHOTO paKkTOpa pocTa-1 y KeHIVH, BeYIINX CUAAINIT 06pas )KU3HNU: PaHIOMU3MPOBAHHOE KOHTPOMMPYEMOe MCCIeIOBaHe.
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1. Introduction levels of health are significantly impacted by this sedentary

Intensive physical exercise has a positive impact on im- lifestyle [4].
proving health and is one of the most important elements Working memory, executive and inhibitory functions,
for healthy aging, while sedentary behavior, lack of physi- spatial learning, language and vocabulary understanding,
cal activity, and physical exercise are considered triggers for processing speed, and language and reading decoding are all
various health disorders that have an impact on the risk of components of the complex system that is cognitive [5]. It is
developing diseases [1]. The incidence of people with chronic believed that associative connections between various cere-
illnesses will rise as a result of this sedentary behavior [2]. bral cortex regions produce this [6]. Connectivity is a very
The objectives of medical interventions, however, are in- dynamic process since inhibitory and stimulatory inputs can
creasingly seen to include more than simply preventing and either increase or decrease synaptic activity. The degree of
treating physical or mental illness; they should to help people physical exercise has a significant impact on executive func-
achieve or maintain resilience, good health, and a high qual- tions, a group of higher-order cognitive functions, such as
ity and quantity of life [3]. Young people often struggle with cognitive flexibility and working memory, and inhibitory
sedentary behavior and physical inactivity, particularly col- control [7]. Self-control, goal-oriented conduct, and aca-
lege students. The shift to college life frequently entails more demic performance all depend on these processes. Existing
social and academic obligations, which frequently result in research findings indicate the detrimental effects of low levels
less regular exercise. Both the physical and neurocognitive of physical activity on cognitive function. On the other hand,
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it has been demonstrated that regular exercise enhances
cognitive performance [7]. In several organ systems, IGF-1
primarily regulates cell growth, metabolism, proliferation,
and apoptosis. Therefore, the effects of IGF-1 include giving
adults anabolic properties and encouraging the growth of
newborns and youngsters [8].

Consistent exercise is a method to optimize human po-
tential throughout life, but there are many others well-known
strategy to lessen physical and cognitive deterioration as well
as the psychological and social difficulties that come with
growing older [3]. IGF-1 has been identified as one of the ma-
jor mediators in the connection between brain function and
physical activity. A neurotrophic and neuroprotective hor-
mone, IGF-1 plays a role in neuronal survival, neurogenesis,
and synaptic plasticity [9]. There is increasing evidence that
IGF-1 levels are correlated with cognitive ability, despite the
fact that they are not typically employed in clinical cognitive
examinations. This is especially noticeable in areas linked to
the hippocampus and prefrontal cortex, which are crucial for
executive function. For instance, both young adults and the
elderly have shown improved performance on tests of pro-
cessing speed, memory, and attention when peripheral IGF-1
concentrations are higher [10].

Additionally, this experimental study has demonstrated
that physical activity causes peripheral tissues to express and
release IGF-1. This circulating IGF-1 can improve brain plas-
ticity by overcoming the blood-brain barrier [11]. Even in
communities of young people where cognitive impairment
is not clinically evident, this mechanistic link lends credence
to the use of IGF-1 as a biomarker of cognitive health and
physical activity efficacy [5]. In this regard, it is indisputable
that athletics and exercise are excellent countermeasures for
reaching this challenging objective. However, it is also evident
that there is a deficiency in physical exercise can hasten aging
and the deterioration of physiological processes, particularly
in cases of chronic illness [12]. Furthermore, skeletal muscle
atrophy brought on by inactivity can impair Alzheimer’s dis-
ease patients’ cognitive abilities [13], nonetheless, resistance
training can improve the physiological structure and func-
tion of the skeletal muscles [14].

Resistance exercise is widely recognized for its potential
to improve athletic performance, its applicability to certain
tasks, and its capacity to evaluate physical fitness. Notably,
IGF-1 is a 70 amino acid peptide that shares 50 % sequence
homology with insulin and 70 % homology with IGF-1 [15].
IGF-1’s capacity to attach to the insulin receptor is justified by
its comparable structure [16]. Resistance training is currently
recommended for the prevention of cognitive impairment as
a non-pharmacological therapy [17]. Although several ran-
domized controlled trials (RCTs) have shown that resistance
training can improve and delay behavior and cognition in
Alzheimer’s disease, most trials have focused on the effects of
resistance training on brain structure and function, includ-
ing cerebrovascular function and cerebral blood flow perfu-
sion, brain structure, synaptic development, and neurotroph-
ic factors, to elucidate the mechanisms by which resistance
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training improves cognitive function in Alzheimer’s disease
patients [18]. However, there is still limited information re-
garding which types of exercise, aerobic or resistance train-
ing, are more effective in increasing IGF-1 levels. Research on
this topic is still limited. It is important to understand which
exercises are effective in increasing IGF-1 levels. Therefore,
the purpose of this study was to determine which types of
exercise are most effective in acutely increasing IGF-1 levels
in women with a sedentary lifestyle.

Research Methods

Study Design

Thirty-three female respondents were randomly selected
and divided into three groups: resistance training (RT) group
(n = 11), aerobic training (AT) group (n = 11), and control
(CO) group (n = 11). The RT group underwent weight train-
ing according to a program determined by the researcher,
and the AT group performed aerobic exercise on a treadmill
according to a predetermined program, while the control
group did nothing. Details of the exercise program will be
further explained in the exercise intervention below.

Subjects

The Malang State Polytechnic of Health’s ethical commit-
tee accepted this study, which was carried out in compliance
with the Declaration of Helsinki. This study involved thirty-
three healthy women (the subjects’ characteristics are shown
in Table 1). The researchers created inclusion and exclusion
criteria to assess if volunteers met the study requirements.
Subjects had to be between the ages of 18 and 26, have a nor-
mal body mass index (BMI), lead a sedentary lifestyle, do
not smoke, have no history of cancer, cardiovascular disease,
or musculoskeletal disorders, do not use dietary or ergo-
genic supplements, and be willing to participate in the study.
According to the short form of the International Physical
Activity Questionnaire (IPAQ), a sedentary lifestyle is de-
fined as a physical activity level of less than 600 MET minutes
per week [19]. Additionally, respondents were not required
to engage in regular exercise. Participants under the age of
eighteen were not permitted to participate in this study. Our
study additionally eliminated respondents with hypertension
who had abnormal blood pressure before exercise (systolic
blood pressure > 130 mmHg and/or diastolic blood pressure
> 85 mmHg). Subjects were also excluded if they were taking
nonsteroidal anti-inflammatory medicines (NSAIDs).

Pregnancy, starting a particular diet, using medication,
and not wanting to continue the recommended exercise in-
tervention (not attending all of the sessions) were all reasons
for exclusion. A formal consent form was read and signed by
each chosen participant. The study’s thirty-three female vol-
unteers were split up into three groups: eleven for resistance
training (RT), eleven for aerobic training (AT), and eleven for
control (CO). The study was conducted at a Fitness Center in
Tulungagung City, East Java Province. Additionally, all par-
ticipants were guided by certified professional fitness trainers
during the exercise intervention.



Research Instruments

The following instruments we used include blood pres-
sure, height, and weight measurements, data collection
sheets, stationery, blood drawing equipment, treadmills, and
gym equipment used for weight training.

Procedure

The data collection procedure in this study consisted of
several steps. Subjects underwent a screening process before
beginning the study. This approach was based on specific
parameters that allowed information to be included or ex-
cluded from the analysis. Furthermore, they gave their in-
formed agreement to take part in the research after being ex-
plained the research procedures. Out of the trial participants,
three groups were chosen at random and split into treatment
groups receiving resistance training and aerobic training in-
terventions and a control group receiving no intervention.

Data collection was conducted over two days, beginning
with information on the subjects’ characteristics. Before the
investigation, the subjects were not allowed to eat anything.
Subjects were told to follow a typical diet and sleep sched-
ule the day before the research. They were then instructed
to warm up before exercising. Afterward, they engaged in
physical activity, consisting combining moderate-intensity
aerobic exercise and resistance training.

Before exercise, 3cc of blood was drawn as pretest
data, and after exercise, 3cc of blood was drawn as post-
test data. After that, the blood samples were centrifuged to
separate the serum. After the centrifuge was completed, the
blood serum was taken for laboratory analysis to examine
IGF-1 expression. This laboratory analysis was carried out
at the Physiology Science Laboratory Installation, Faculty
of Medicine, University of Brawijaya, Malang. The method
for examining IGF-1 expression used the ELISA (Enzyme-
linked immunosorbent assay) method with Human IGF-1
reagents. Lastly, as a measure of responsibility, following the
data review, the researchers prepared a written report of the
research results.

Exercise Intervention

Resistance Training (RT) consists of group training ses-
sions where participants receive instruction on exercise
techniques and have their performance evaluated by trained
professional trainers. Each training session lasts 60 minutes
and is delivered acutely. A 10-minute warm-up, 40 min-
utes of core training, and a 10-minute cool-down precede
the workout. Targeting both the upper and lower body, the
40-minute strength training session consists of three sets of
ten exercises, such as the seated row, shoulder press, chest
press, lateral pull-down, abdominal crunch, leg press, leg ex-
tension, triceps pushdown, and seated bicep curl. Each resis-
tance exercise is carried out in compliance with the National
Strength and Conditioning Association’s criteria, which have
been applied in earlier research [20]. Each exercise involved
8-10 repetitions in 3 sets, with 5-10 minutes of recovery
between sets. The intensity of the exercise was 75-80 % of
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1RM. Participants were assessed using seated leg presses and
upper and lower body bicep curls to determine their IRM.
Participants were placed with their knees bent at a 90-degree
angle following their leg press warm-up. After applying a
conservative load to the machine, participants were told to
completely extend their knees and repeat the process until
they became tired. The weight was raised for sitting bicep
curl participants in a range of 100 degrees, from full exten-
sion to fatigue. Due to the participants’ inexperience and
potential for harm, 1RM was calculated for each participant
using a formula rather than being measured directly Brzycki,
1993: 1RM = (Total weight lifted (kg)/(102.78 — (002.78 x
number of repetitions)).

Aerobic exercise (AE) consists of brisk walking on a
treadmill at a speed of 5-6 km/h for 30 minutes. The intensity
of the exercise is based on the maximum heart rate (HRmax)
estimated for each participant using the following formula:
HRmax =208 — (0.7 x age) [22]. The intensity of the exercise
starts at 65 % of HRmax and gradually increases to 75 % of
HRmax during one training session.

The control group (CO) was asked to just sit and lie down
at the designated research location. The only activities al-
lowed were playing with cell phones, sitting, and walking
to the bathroom in the designated area. Participants in this
group were allowed to play with their cell phones and com-
municate with their groupmates to overcome boredom while
waiting in line to have their blood drawn.

2. Statistical analysis

Following data collection, statistical analysis was performed
using SPSS software. The data was subjected to a descriptive
analysis in order to ascertain the mean and standard error. As
a normalcy test, the Shapiro-Wilk test was also employed in
this study. To determine if the data were normally distributed,
a difference test was developed using the paired t-test method-
ology. The data was examined using the Wilcoxon signed-rank
test, however the results showed differently.

3. Ethics

With registration number DP.04.03/F.XXI.30/00841/
2025, we received ethical approval from the Malang Health
Polytechnic Ethics Committee prior to data collection.

4. Results

This section presents statistics and information regard-
ing the general description of the participants in Table 1. The
characteristics of each group can be understood in detail
from these statistics. Data are presented as mean * standard
deviation. There were no significant differences (p > 0.05) be-
tween the resistance training, aerobic training, and control
groups based on the t-test results of this study.

Based on the normality test in Table 2, the IGF-1 data for
all groups were normally distributed (p > 0.05). Therefore,
the next test performed was a paired-samples ¢-test.

The results of the IGF-1 analysis between pre-test and
post-test in each group are presented in Figure 2.
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Table 1
M
I Characteristics of research subjects
S Tabnuna 1
T XapaKTepUCTHKN YYACTHUKOB MCCIENOBAHUA
R Data Group N Mean + SD p-value
Y RT 11 20.18 +0.75
Age (y) AT 11 20.55+2.16 0.509
CcO 11 21.00 + 1.67
RT 11 157.64 £ 4.15
Height (cm) AT 11 155.00 + 4.17 0.510
CO 11 156.91 £ 7.36
RT 11 56.91 + 6.64
Weight (kg) AT 11 54.36 + 7.94 0.325
CO 11 5227 +6.73
RT 11 22.89 +2.45
BMI (kg/m?) AT 11 22.59 +2.88 0.386
CcO 11 21.32 +3.00
RT 11 115.73 £ 15.40
Systolic (mmHg) AT 11 116.27 + 8.41 0.745
CO 11 112.27 £ 14.67
RT 11 77.36 £9.52
Diastolic (mmHg) AT 11 74.09 +10.26 0.645
CO 11 74.00 + 8.71
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Table 3
Analysis of IGF-1 changes (ng/ml)
Tab6bnuuma 3

Ananus usmenenumit VIOP-1 (ur/mn)

Paired-Samples #-Test
Data Group
Mean + SD p-value
RT (Pre-test) 421 £1.30
*0.012
RT (Post-test) 523 +1.29
AT (Pre-test) 3.78 £ 1.10
IGF-1 0.975
AT (Post-test) 3.79 £ 1.44
CO (Pre-test) 4.86 +0.74
0.987
CO (Post-test) 4.86 +0.65
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Figure 2 shows that the RT group given the resistance
training intervention significantly increased IGF-1 levels in
women with a sedentary lifestyle (*p < 0.05).

Table 3 shows the results of the paired-samples ¢-test.
Data are presented as mean + standard deviation.

Information:

The group (AT) with aerobic exercise intervention and the
control group (CO) did not show any significant difference be-
tween the pretest and posttest (p > 0.05), while the group (RT)
with endurance exercise intervention showed a significant in-
crease in IGF-1 levels between the pretest and posttest (*p < 0.05).

5. Discussion

This study sought to ascertain how acute strength train-
ing and aerobic exercise affected the rise in IGF-1 levels. The
findings of this study indicate that resistance training acutely
increases IGF-1 levels in inactive women (p < 0.05). Previous
findings from resistance training in women performed three
times a week for eight weeks support the findings of this study,
which showed significant increases in IGF-1 levels [23]. IGF-1
levels were shown to increase significantly through resistance
training three times a week for 16 weeks, according to findings
from another study in women [24]. As shown by a previous
study conducted on participants who received a twice-weekly
physical exercise intervention for eight weeks, the findings
showed that IGF-1 levels in the physical exercise interven-
tion group increased, according to the data. However, this
data compared three different forms of exercise: combination,
aerobic, and strength training. An unexpected result was that
the combination exercise group had the highest IGF-1 levels.
This is interesting to study further to determine the best type
of exercise to increase IGF-1 levels [25].

The results of this investigation, which demonstrate that
weight training increases IGF-1 expression in comparison to
aerobic exercise, are corroborated by the findings of other in-
vestigations [26]. As a result, this study discovered that the
type of activity conducted affected the amount of IGF-1 ex-
pressed. Increased IGF-1 expression was also shown in an-
other study that used resistance training interventions with
60-minute sessions for 12 weeks, three times a week [27].
This further supports the idea that resistance exercise is good
for raising IGF-1. Being healthy and free of underlying medi-
cal issues is another factor that contributes to high IGF-1
levels. Research comparing the levels of IGF-1 in individuals
with and without dementia revealed that the latter had high-
er amounts of the protein [28]. Research from Pierce et al.,
2020 additionally verified that IGF-1 expression was mark-
edly elevated by resistance exercise. We can therefore draw
the conclusion that resistance training raises IGF-1 levels.

6. Molecular Mechanisms of Resistance Training

Increase IGF-1 Levels

The best non-pharmacological method for enhancing
health and averting disease is physical activity. Engaging in
physical activity lowers the chance of brain illnesses as well
as metabolic, cardiovascular, and chronic diseases. Physical
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exercise provides evidence that it can trigger improvements
neuroplastic pathways and cognitive performance in nu-
merous research [30]. Some diseases and their incidence
rates include neurodegenerative diseases like Parkinson’s
and Alzheimer’s, depression, schizophrenia, and addiction
[31]. Researchers are still debating the exact mechanism by
which exercise causes an elevation in IGF-1. Clear important
information about intricate chemical events that take place
within cells during exercise. The amount of ATP needed dur-
ing exercise rises as activity does. The body uses physical ex-
ercise to handle oxidative and nitrosative stress, which are
important procedures that produce and accumulate reactive
nitrogen species (RNS) and reactive oxygen species (ROS).
These systems are essential for cellular signaling, regulation,
and balance maintenance [32]. As a physiological reaction,
ROS will cause adenosine monophosphate-activated protein
kinase (AMPK) to become active [33]. AMPK, an intracel-
lular sensor that regulates ATP consumption, is the primary
regulator of skeletal muscle metabolism [34].

The IGF-1/PI3K/Akt/mTOR signaling pathway can be
efficiently activated by both resistance training and aerobic
endurance training, which raises mTOR, IGF-1, and IGF-1R
levels as well as PI3K and Akt activity [35]. Exercise has been
shown to raise IGF-1 levels, according to a prior systematic re-
view [36]. Insulin-like growth factor-1 (IGF-1) regulates cell
survival, differentiation, and proliferation, all of which are es-
sential for reversing organ failure brought on by illness [37].
Along with controlling skeletal muscle metabolism and regen-
eration, IGF-1 has also been connected to the development of
muscular mass and strength [38]. Irisin, a myokine released
from skeletal muscle during exercise, has been shown in re-
cent decades to improve brain function. Heart function, en-
ergy expenditure, neuronal differentiation, proliferation, and
neurobehavior are all impacted by central irisin. Its possible
neurotrophic role is suggested by the stimulation of hippo-
campus genes linked to learning, memory, and neuroprotec-
tion by elevated peripheral irisin levels [39]. Irisin may medi-
ate the health benefits of physical activity, according to certain
theories. Strength and endurance exercise increases the ex-
pression of the fibronectin type IIT domain-containing protein
5 (FNDC5) gene in skeletal muscle, which raises peripheral iri-
sin levels [40]. Brain-derived neurotrophic factor (BDNF) and
other neuroprotective genes are expressed more frequently in
the hippocampus is correlated with FNDC5 overexpression in
the liver, which dramatically raises peripheral irisin levels [41].
This implies that peripheral FNDC5 overexpression might
raise hippocampal BDNF expression, which could improve
memory and learning through the BDNF pathway [41].

Neurotransmitters including IGF-1, BDNE, and irisin
are produced by muscles during resistance exercise may also
be able in order to communicate with the brain and influ-
ence brain function, according to recent data [42]. By low-
ering inflammation and improving physiological function
and muscle strength, resistance training enhances cognitive
function. Various studies Mcleod et al., 2024 and Van Vossel
et al., 2024 when compared to no training, it has been shown



that resistance exercise increases muscle mass, strength, and
physical function (45,46). Additionally, it has been demon-
strated that IGF-1 levels are elevated by weight training and
facilitates its absorption into the brain, which in turn increas-
es angiogenesis and neurogenesis [45]. The aforementioned
results are mostly in line with other research demonstrating
the value of resistance exercise in raising adult IGF-1 levels
[46], and the rise in IGF-1 following exercise is caused by
elevated growth hormone (GH) levels. Increased blood lac-
tate levels during high-resistance exercise cause the brain to
produce more growth hormone, which in turn causes an in-
crease in IGF-1 secretion [46].

IGF-1 may play a major role in neurogenesis because of
its beneficial effect on BNDF levels. This somewhat supports
the conclusion above as well. GH can also improve IGF-1-
mediated muscle adaptations and finish its biosynthesis [47],
as a result, elevated GH during exercise may have some ef-
fect on the body’s IGF-1 levels. Lastly, during exercise, es-
trogen may also have an impact on the release of hormones
like growth hormone [48]. Strengthening muscles may cause
more irisin to be released, raising BDNF and IGF-1 levels.
This mechanism enhances insulin sensitivity, encourages the
creation of new neurons, and lessens oxidative stress [49].
Accordingly, it has been demonstrated that resistance exer-
cise causes a considerable increase in IGF-1.
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7. Strength and Limitations
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8. Conclusion
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Cnyyan pa3spbiBa apaxHouaanbHOM KUCTbI FOSIOBHOrO Mo3ra y pebeHka
B pe3yrnbTaTe CloOpTMBHOMN TPaBMbl

NU.N. JTapoxun®’, B.U. /lapvkun’, PII. Kosanv®, B.B. Muwxun', T.A. Mopo3oea’

" @rb0Y BO «OMckuli 2ocydapcmseHHbIl MmeduyuHcKull yHugepcumem» MuH3dpasa Poccuu, Omck, Poccua

2 bY300 «Iopodckas demckasa KauHu4veckaa 6osbHuya Ne 3», OMcK, Poccus

PE3IOME

Bormpoc fomycka K 3aHATUAM CIIOPTOM I COPEBHOBAHMAM JieTell C aHOMa/IMAMU PasBUTHA LieHTpasbHoIt HepBHOI cucteMsl (ITHC) coxpanser
aKTyaJIbHOCTD B Hallle BpeMs. B uacTu cydaes pelleHne o ZOIycKe IPMHMMAIOT Bpady 00Ieil IPaKTUKY, He BIafiefolye MHGopManuei o creryuke
TOTO VJ/IM APYTOTO BMAA CIIOPTa. YacTo aHOMaINy MO3Ta He MMEIOT CrieliuuecKoil KINHIIECKO)I KaPTIHBL U CTYYailHO BBISB/ISIIOTCS IIPYU BBIION-
HEHUM MarHUTHO-pe3oHaHCHOIt ToMorpadun (MPT) nnu xommbioTepHoit ToMorpaduu (KT) romoBHOro Mosra 160 OCTOXHAIOT TeYeHNe TPABMBbL.
Apaxunonpanphbie kuctbl (AK) Bcrpeuarorcs B 1% Bcex MPT (KT) uccnegoBanmit. OfHUM 113 BO3MOYXHBIX OCTIOXKHEHMIT, CBA3aHHBIX ¢ HanmnuneM AK,
MO>XeT OBITD €€ paspbIB IIPY IOy I€HMI TPABMbI FOIOBBI MM afileHuu. Boripoc kputepues gomycka geteit ¢ AK K 3aHATHSAM CIIOPTOM U COPEBHOBAHM-
SIM [I0 HACTOSAIL[ETO BPeMeHM He PellleH, YTO AB/IAETCA 0COOEHHO aKTya/lIbHBIM [ BUIOB CIIOPTA C IOBBIIIEHHBIM PUCKOM IOTy4YeHNA TPAaBM TOMIOBbL.
Heo6BIYHOCTD MPEfCTAaBIEHHOIO CIy4ast COCTOUT B TOM, YTO IALMEHT IPMHMMAI y9acTie B COPeBHOBAHMAX, NMesl KPOBOM3/IHUSIHIIE B aDAXHOU/A/Ib-
HYIO KUCTY, IIPY 9TOM OKpY>Kaloliiyie He YBUAENN IPU3HAKOB HeO/Iaromomyyns.

Iens MccnenoBaHMA: IpeCTaBIeHIE KINHIIECKOTO CIy4as HeobbryHoro paspoiBa AK y 10HOro 60kcepa BC/IEICTBIE TPABMBbI TOIOBBIL.

Martepuambr 1 MeTogsl. OmucaH cy4ait Heo6brqHOrO paspbiBa AK mocte TpaBMBI FOIOBEI, ITOTY49eHHOJ Ha cOpeBHOBaHMAX. [IpencTaBneHbl Km-
HUYECKUe JaHHBIE VM Pe3y/IbTaThl TyYeBbIX METOJOB MCC/IEJOBAHMA.

3akmoueHne. [laHHBII CIIy4ail WITIOCTPUPYET LIeecO06pasHOCTb Hoee MOMTHOr0 06CIeT0BaHNA MOIOMBIX CIIOPTCMEHOB Iepell ¥ B XOfe COPeB-
HOBAHMIT, 0COGEHHO B BUJIaX CIIOPTA, CBA3aHHBIX C IIOBBILIEHHOI TPaBMOOIIACHOCTDIO, C BKIoYeHneM B o6cnenoBanne MPT (KT) romoBHoro mosra,
1 BBIPaBOTKY YeTKIX KpPUTepHeB /L JOIIYCKa U He JOIYCKA K 3aHATIAM VM COCTA3AHMAM.

Kntouesvie cnosa: 4epennHO-MO3roBas TpaBMa, apaxHOUAAIbHAA KUCTA, CIIOPTUBHAS TPaBMa

KoH(}IUKT MHTepecoB: aBTOPbI 3asIB/IAI0T 06 OTCYTCTBUM KOHGIVKTA MHTEPECOB.

Ima muruposanna: Jlappkua VL., Jlappkun B.JA., Kosamp PII, Mumxua B.B., Mopososa T.A. Ciydyaii paspbiBa apaxHOMJAIbHON K-
CTBI TOJIOBHOTO MO3Ta y pe6eHKa B pesy/ibTaTe CIIOPTMBHON TpaBMbl. CnopmusHas meOuyuna: Hayka u npakmuxa. 2025;15(3):44-51. https://doi.
0rg/10.47529/2223-2524.2025.3.6
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Case arachnoid cyst rupture of the brain in a child as a result
of a sports injury

Igor 1. Larkin®*, Valery I. Larkin', Ruslan P. Koval’, Vladislav V. Mishkin', Tatyana A. Morozova'

'"Omsk State Medical University, Omsk, Russia

2Regional Pediatric Clinical Hospital Ne3, Omsk, Russia

ABSTRACT

The issue of admission to sports and competitions for children with CNS developmental abnormalities remains relevant in our time. In some cases,
general practitioners who do not know the «specifics» of a particular sport make the decision on admission. Brain abnormalities often do not have a specific
clinical picture and are detected “accidentally” during an MRI (CT) scan of the brain, or complicate the course of injury. Arachnoid cysts (AK) occur in 1%
of all MRI (CT) examinations. One of the possible complications of the clinical course of AK may be its rupture during a head injury or fall. The development
of criteria for the admission of children to sports and competitions has not yet been resolved, especially for sports with increased risk of injury.

The purpose of the study: presentation of a clinical case of an unusual rupture of the AK in a young boxer due to a head injury.

Materials and methods: a case of an unusual rupture of the AK after a head injury sustained at a competition is described. The results of clinical
and radiation studies are presented.

Conclusion: This case illustrates the expediency of a more complete examination of young athletes before and during competitions, especially in
sports associated with “increased” injury risk, with the inclusion of MRI (CT) of the brain in the examination, and the development of clear criteria for
admission and non-admission to classes and competitions.

Keywords: traumatic brain injury, arachnoid cyst, children, sports injury
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1. BBenenne 2. MaTepuanbl 1 METOJbI

B mayunoit mmureparype [0 CUMX IIOP OTCYTCTBYIOT TOY- B mpepcTaBieHHOM KIMHUYECKOM CTydae OIMCaH Heo-
Hble JJaHHBIE O YacTOTe IOPOKOB U aHOMA/NII TOIOBHOTO 6pranbil paspsie AK mocte TpaBMBI TONIOBBI, TIOTYI€HHOI
mosra. Tak, aHomamusa ApHonbma — Kuapu BcTpevaercsa Ha COPEBHOBAHMIAX.
y 113 100 meTeli, runoniasys (arasusa) MO30IMCTOTO Tena — [MTanment A., 12 net, 20.10.2024 r. mocTynua B peaHnMa-
y 1-7 d4enosex Ha 10000 HacemeHms. ApaxHoujajnbHbIe nuonHoe otaenenne BY300 I'TKB Ne 3 . Omcka mo HeoT-
kuctbl (AK) saHmMaT okomo 1% Bcex OOBEMHBIX BHY- no>xHoit momouiy. [TocTpagaBumit 6pU1 FOCTAaBIEH CaHABU-
TpudepenHsix obpaszosaumit [1, 2]. Hanbonee gacTeiMu ux anueit U3 OFHOI 13 PAlOHHBIX GOIBHULL IIOCIIE [TOMTYYeHNs
JIOKAMM3aUNAMY ABJIAIOTCA CPENHAA M 3afHAA YepelHble TPaBMbI Ha COPEBHOBAHIX IO HOKCY, KOTOpPbIE IIPOROTIKA-
AMKu (45,8 u 25% coorBercTBeHHO). [TouTn B yeTBepTHU JIMCh HECKONMBKO AHeit. [locie OKOHYaHMsT 04epenHOro 60s
C7y4aeB STU KUCTBI JIOKAM3YIOTCSA B HECKONMbKUX JIOJIAX. CIIOPTCMEH TOTEPsUI CO3HAHNE, ¥ Y HETO BO3HMK TeHepasl-
ITpu sTOM Ccpepu onepupoBaHHBIX jieTeit B 90 % crnydaes aTu 30BAHHBIN CyJOPOXKHBIN aPOKCU3M.
KICTBI JIOKQ/IM3YI0TCA B BUCOYHOI fone (90 %). Yamre Bcero IIpu mocrynnenuy B peaHMMalMOHHOE OTHE/IEHNE I10-
B otHouennu AK ucnonbsyercs: knaccupuxarys, Ipenno- CTpafiaBIINII HAXOUJICA B COIIOPE, OLIEHKa M0 1Kajie [ltasro
>keHHas [amaccn, u ee mogudukanun [3, 4]. JocraTouHo ya- cocrasnana 8 6amnos. Poct 165 cM, Bec 50 Kr. VIHIEKC Macchl
cro AK mporekaeT 6eCCHMIITOMHO U SIB/ISIETCS CITyYaltHON terma 18,37. Co CTOpOHBI BHYTPEHHUX OpPraHOB — 6e3 0co-
HaXOJIKOJ IIpy IIpoBefieHNM HeyipocoHorpadum mamm MPT 6enHocreit. HeBponormyeckuit craTryc: MeHMHTMA/IbHbIE
[5]. OpHuM 113 BO3MOXHBIX OC/IOXKHEHII KIIMHNYECKOTO Te- 3HaKM OTCYTCTBOBaIM, IMasHble mWemn D = S, spaukn S =
gennsi AK Moxxet 6bITh paspsiB KKCTHI [6, 7]. Ilepen Bpaua- D. ®doropeaxyust ObUIa SKMBOIL, 3a IpeAMeTaMyu He Crle-
MM O611ell TIPAKTUKY YaCTO CTAHOBUTCS BOIIPOC O JOIYCKe IWI, VHOTZIA OTKPBIBAJI I/Ia3a, KPaTKOBPeMEHHO (PUKCHpYA
CIIOPTCMEHOB C Ha/lM4yueM aHOMA/lNii pa3BUTUS TOIOBHOTO B30p. [l1asHble A6710KM OBUIM IUTABAIOIIVMI, JTUIO CHMMe-
MO3Ta K COPEBHOBAHMAM M 3aHATUAM, 4TO ABJIAETCA TPYH- TPUYHO, A3BIK HEe MOT ITOKa3aTb M3-3a TAXKECTU COCTOAHMS.
HOJ MeIMLIIHCKOM U IOPUIMYECKON 3a/1adell. CyxoxwibHele pedekcel D = S, cumnrom babunckoro ot-

ITens mccnegoBaHUA: IpefCTaBIeHNE KINHUYIECKOTO PUILIATENbHBIN C IByX CTOPOH. 110 JaHHBIM MYyIBTUCIIMPA/Ib-
cnyvas HeobbruHoro paspeisa AK y 1oHoro 60kcepa Bemen- Holl koMmnbroTepHoit Tomorpaduy (MCKT) ronossl npu mo-
CTBUE TPaBMBI TOJIOBBI. crymwieHun (puc. 1) IpU3HAKOB KOCTHO-TPaBMaTHYeCKON
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Puc. 1. MCKT ronoBbl nauveHTa npu nocTynrneHun. B BellecTBe NeBO BUCOYHOW SONM o4ar NoBbIeHHOW nnoTHocTu (58 eqn. H), pasamepom 5 x
5 MM, OKpPY>KEHHbI 30HOM MOHWKEHHOM NNoTHOCTK (27-30 ea. H) 35 x 35 mm, 6e3 YeTknx KOHTYpOB. B cybapaxHonaanbHOM NPOCTPaHCTBE EBOTO
nonyLapusi CoaepXMmMoe NoBbILLIEHHON NNoTHOCTK (45-57 en. H). CpeanHHble CTPYKTYpbl MO3ra cMeLleHbl Ha 1,5 MM BnpaBo. BeisBneHHast nso-

[EeHCcHas 30Ha TpaKToBanach Kak 3oHa ywmba (cTperka)

Fig. 1. The result of CT examination of patient A upon admission. There is a as a focus of increased density in the substance of the left temporal
lobe (58 units H), 5 x 5 mm in size, surrounded by a low-density zone (27-30 units H) 35 x 35 mm, without clear contours. In the subarachnoid
space of the left hemisphere, the contents are of increased density (45-57 units). The median structures of the brain are shifted 1.5 mm to the
right. The identified «isodense» zone was interpreted bruise zone (arrow)

[IATOZIOTUM He OBbUIO, MMEINCh OYary KOHTY3UU C reMoppa-
ITMYeCKUM IIPONNUTHIBAHMEM B Bell[eCTBe JIeBOII BUCOYHON
Ionu, cybapaxHOMAAIbHOE KPOBOU3IUAHME B JIEBOM IIOTY-
LIapuy C IMPEUMYILIEeCTBEHHONM JIOKanu3aluyeil B TEMEHHON
mose, CMellleHMe CPeNUHHBIX CTPYKTYp TOJIOBHOTO MO3Tra
c/leBa HaIpaBo 1o 1,5 Mm.

YunTbiBasg pesynbTaTbl KIMHMKO-MHCTPYMEHTATbHOTO
06c/IefoBanys, y MmanmMeHTa ObUIM JUATHOCTHUPOBAHBI 3a-
KPbITasi 4eperrHO-MO3roBast TPaBMa, Y6 roI0BHOTO MO3ra
¢ ¢popMupoBaHMEeM KOHTY3MOHHOTO OYara ¢ reMopparmde-
CKVM IIPONUTHIBAHMEM B JIEBOJ BUCOYHON 06OmacTu, cyba-
paxHOMIANTbHOE KPOBOU3IUSHIIE.

B TeyeHme deTbIpex AHEN IOC/E TOCIMUTANIN3ALUM OT-
MedYajach IIOJIOKNUTENbHAsA [UHAMMKA B BUAe perpecca
obiemosrosoro cmHppoma. 24.10.2024 1. mocne mepeBo-
I0a B HEBPOJOIMYECKOe OTHe/IeHNe C COXPaHAIIUMUCT

IIpM3HAKaMU YMEPEHHOIO OINylleHMA (OLjeHKa IO IIKa-
ne [masro — 13 6a/1oB), HapylIeHNEM OPMEHTALUN B Me-
CTe ¥ BpeMeHN OBUIO OTMEYEHO YXYAIIEHUe COCTOSHIUS,
KOTOpOe IPOSBIIOCH B YIIyO/IeHUM HApyIIEHUs YPOBHs
COosHaHMsI [0 IIy6OKOro ornyureHus: (OLeHKAa IIO IIKa-
ne Dmasro — 10 6a/utoB) M HapacTaHuM OOILEMO3IOBOTO
CMHJIPOMA, YPeXXEHUM YacTOThl CepHevYHbIX COKpalleHMil
To 48-52 B MuHyTY. KoMaHTbBI BBIIIONHAI C TPYHAOM, OTMeYa-
JIaCh COHIMBOCTb, MEHMHTIVA/IbHbIE 3HAKM OTCYTCTBOBAJIN.
I'nmasubie memm D = S, spauku S = D. @oTopeakius ocTaBa-
7Iach >KMBOI, OTM€YasiCA TOPU3OHTAIBHBIN HMUCTArM. JInmo
OBIIO CUMMETPUYHBIM, s3bIK 0 LeHTPY. CyXOXXMIbHbIE
pedrekcer D = S, GpromHble pedIeKchl PaBHbIE, CUMIITOM
BabuHCcKOro OTpuIjaTeNbHBII, Iape30B He OblI0. B cBsA3M
C YXyAlLIeHNeM COCTOSHUA NMOBTOpHO BbimonHeHa MCKT
ronoBBl (pyc. 2), IpU MHTEepIpeTalyy JAaHHBIX KOTOPOTO

Puc. 2. NoetopHoe MCKT ronoBbl nauueHTa Ha 4-e CyTKW Mocrie NoflyYeHHOW YepernHo-MOo3roBol TpaBMbl. BbisiBneHbl npuaHaku paspbiBa AK
c hopmurpoBaHMeM cybaypanbHOW MMAPOMbI, CMELLEHNEM CPEAUHHBIX CTPYKTYP A0 5 MM

Fig. 2. The result of repeated CT examination of patient A on the 4th day after the traumatic brain injury. Signs of rupture of the AC with the
formation of subdural hydroma, displacement of median structures up to 5 mm were revealed
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Puc. 3. MPT ronoBbl nauneHTa 4yepe3 3 Hedenu nocne onepatuBHOro BMeluatenbcTBa: AK He BU3yannsmpyetcsi, HO COXpaHsSIeTCA CKOMneHne

XnNOKoCTu B cy6aanHomuaan0M NpoCTpaHCTBe

Fig. 3. The result of MPT examination of patient A. 3 weeks after surgery. AK is not visualized, but the subarachnoid component remains

OblTa BBIABIEHA apaxHOMIaIbHas Kucrta (Mo Kaaccudpuka-
1y Tamacey — 3-11 TuII) ¢ pa3pbIBOM B CyOAypaIbHOE IPO-
CTPAaHCTBO U HapacTaHMe IMCIOKALMM CPENUHHBIX CTPYK-
Typ Mosra. IIpu mepsBumuHoM uccregoBauny AK He 6bura
pacIosHaHa, 3TO CBA3aHO C TeM, YTO KpOBb Ha 10-14-e cyT-
KU TIproOpeTaeT IIOTHOCTD, CXOXKYIO C INIOTHOCTBIO MO3ra
(n3opmeHcHas ¢asa) M AMATHOCTUKA KPOBOM3IVSIHUA B 9TU
CPOKM 3aTpyfHeHa. PesynbpTaTsl MccefoBaHNs CBULETEb-
CTBYIOT O TOM, 4TO KpoBomsnusaHue B AK nmpousomno fo co-
peBHOBaHMA.

y‘II/ITbIBaH K}II/IHI/I‘ICCKYIO KapTI/IHy " OAaHHbIEC K/IMHU-
KO-I/IHCprMeHTaHI)HOI‘O 06CTI€HOBaHI/IH, HaI_U/IeHTy B 3KC-
TPEHHOM IOPSZIKe OBIIO BBIIIOMTHEHO OIIEPATUBHOE JIEUeHIIE:
HaJI0XKeHVe TPe(MHALMOHHOIO OTBEPCTIS, IABAXK, HAPYXK-
HO€e JIpeHupoBaHye KUCTHI. IlocmeonepanioHHbI MTepHOL,
mpoTekan 6e3 OC/IOKHEHMIA, JpeHax Oblt ynaneH Ha 10-e
CYTKH. B nocrneonepannoHHOM Iepuojie OTMEYasICs perpecc
06]].IeM03I‘0BI)IX CUMIITOMOB. Hp]/[ BBIIIO/IHEHUN HOBTOpHOI/uI
MCKT ronoBbI OTMEYEHO CYOAypanbHOE CKOIUIEHNE TUKBO-
pa B cybnypanbpHoM mpocTtpancTse (puc. 3). ITarmenT xxanob
He IpeNbABIAJ, 04aroBOl HEBPOIOTMYECKOI CUMIITOMATH -
Ky He 6pu10. ITpy OCMOTpe I/IA3HOTO JHA OTCYTCTBOBAIU
NIpU3HAKM BHYTpU4epenHon runepTensun. Pogurenn ot mmo-
BTOPHOTO JPE€HMPOBAHMA OTKa3amuch. IlanmenT ormyiieH
IOMOJI C peKOMeHpalyell JanbHelIero HabmogeHus B 110-
JIVKJIMHUKE I10 MeCTy JKUTE/NbCTBA.

B urone 2025 r. manyeHT roCIUTaIN3UPOBAH [JI1 IIOBTOP-
Horo o6¢cnenoBanus. YKano6 npu mocTyIIeHn He IpefbsiB-
nszet. Co CTOPOHBI BHYTPEHHUX OPTaHOB — 6e3 IaTOIOIMIL.
Hepponormdeckui cTaTyc: CO3HaHMe SICHOE, 110 IIKaje KOM
Imasro — 15 6anmoB. MeHMHIMaIbHbIX 3HAKOB HeT. [J1asHble
memu S = D, 3paukn S = D, peakIiua Ha CBeT XXUBasd, JBIUKe-
HUeE I/Ta3HbIX 5{6}IOK B IIOJTHOM O6'I)€Me. HI/IL[O CI/IMMeTpI/I‘IHO.
Jlerkas meBualus A3bIKa BIIEBO. TOHyc MBIIIII] (1)]/[3]/[0}101‘]/[‘16-
ckuit. ITape3os HeT, cuia MbIIL — 5 6a/u10B. CyXO>KU/IbHBIE
pedrexcer S = D. ITatonornvecknx 3HakoB HeT. HapymeHnii
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LIyBCTBI/ITe}II)HOCTI/I H€ BBIABJIEHO. KOOPJII/IHaL[I/IOHHI)Ie HpO-
OBl BBINO/HAET yBEPEHHO. B j1eBoil BICOYHOIT 06/macTy 1o-
C/IeOIepallMOHHBIIT pyber; OKpermiii, 6e3 IPU3HAKOB BOC-
nanenns. IIposegeno MPT-uccnenosanue.

OcMmoTpeH HepoodTamTbMONIOroM: MPU3HAKOB BHYTPU-
YepeIHol I'MIIepTeH3UY Ha IIA3HOM [IHe He OOHapy»eHO.
C y‘{eTOM OTCyTCTBI/IH O4YaroBbIX CMMIITOMOB, a TaKXe HpI/I-
3HAKOB BHYTPMYEPENHON TUIIEPTEH3UM IPOBEJEH KypC KOH-
CepBaTI/IBHOI/UI Tepam/m. BbHIl/IcaH B leOBIIeTBOPI/ITe}IbHOM
COCTOSTHMU Ha aMOYIaTOPHOE JIeYeHIe.

JleTsaM, TlepeHeCHIMM TKENyI0 4YeperHO-MO3TOBYIO
TpaBMy, HE peKOMeH}IyIOT 3aHATUE CHOPTOM n (1)I/I3KyIIbTy-
poii B TedeHMe 12 MecsALleB, pellleHNe O NOIMyCKe K 3aHATH-
sIM OyIeT IPUHSATO KOJIEINaIbHO, OCTIE JOIOTHUTETBHOTO
I000CIeNOBAHNS C YIETOM BO3MOXKHOI [UHAMUKI, A TAKXKe
HACTPOS IOHOTO CIIOPTCMEHA 1 €T0 POAMUTEIE.

3. O6¢cy>xpenne

HuarHoctuka AK mpy cBoeBpeMeHHOM IpMMeEHEHNM
METOJIOB HEMPOBM3yaIM3alyy B HACTOAIeE BpEMA He IIPefi-
cTaBAeT cnoxHocTell. [To zanHbIM Massimi et al., mpu po-
BeJIeHNV CKPMHUHIOBOI HelipocoHorpadym AK BbIABIA-
J1ach Ha epBOM rofy xusHu y 20,8 % feteit 6e3 Kakux-1ubo
xano6. B 6oree crapureM Bospacre B 69,4 % cIydaeB y ma-
1ueHToB ¢ AK oTMeuanuch pasmudaHbIe Kaa00Bbl, YTO IOCTY-
uto npuunHoit mposefenna MPT, y 30,6 % AK oxasamnch
cnyvaitHoil Haxopkoit. IIpu atom 9,7 % meteit obcmenoBa-
JIVCh TI0 IIpUYMHE TPaBMBI TO/IOBHI [5].

ITo manueim Ochi et al. (1996), puck paspsiBa AK co-
crasnser 0,04 % u BospacTaer oT 10 10 55% y MaLMeHTOB,
y xoTopbix AK mokanmsyeTcs B 60KoBoOII ey Mosra [5, 8].

bonpiras CKIOHHOCTD K pa3pbIBaM OTME€YAE€TCA B HET-
ckoM Bo3pacTe. PaspbiB AK MOXXeT IIponsoiiTi B pe3ynbTa-
Te yAapa KUCTHI 06 UIICHIaTePATIbHOE KPBUIO KIMHOBUSHOI
KOCTM WM B Pe3y/lbTaTe TPaBMAaTUYIECKON CUIBI, NENCTBY-
IOIe/l Ha KHUCTY M3-32 VICTOHYEHHOJ BMCOYHON KOCTIH.
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Puc. 4. Peaynstat MPT-nccnenosaxus (8 mecsues nocre Tpasmbl). MPT-npusHaku cy6aypanbHOro ckonneHusi neBon No6Ho-TeMeHHol obnacTu,
coobLualLLEerocs ¢ apaxHomaanbHOW KUCTOM NOMca BUCOYHOW A0MW NEBOro NofyLiapusi, rMronnasum BeLecTsa nosoca NeEBON BUCOYHOM Jonu,

AMCMOKaLMK CPeanHHBIX CTPYKTYP.

Fig. 4. MRI results (8 months post-injury). MRI reveals a subdural mass in the left frontoparietal region communicating with an arachnoid cyst in
the left temporal lobe pole, hypoplasia of the left temporal lobe pole, and dislocations among structures.

VcTouHmMKaMy KpOBOTEUEHMsI MOTYT OBITb MOCTOBHU/HbIE
BEHBI, IlepeceKalolliyie HApY>KHYI0 ¥ BHYTPEHHIO ITOBepX-
HOCTH KVCTBI, JOIIOJIHUTE/IbHbIE aHOMAJIbHBIE COCY/BI /60
cocynsl B Mecte cpamjenusi AK u TBeppoit Mosrosoit 060-
nouky. JacTo TpaBMa BO3HMKAeT B pe3ylbTaTe 3aHATHUI
criopToM (IajgeHue, yiap B FOJIOBY). B equHMYHBIX crydasx
MOTYT BO3HMKHYTb CIOKHOCTH C pacllO3HaBaHMEM NIPUYINH
KPOBOUS/IVSIHMA. B HallleM Crydae TPySHOCTH OOBSACHAIOTCS
M300eHCHO ($a3oil KPOBOM3NMMSHUSA BCIENCTBME OTHOCH-
Te/IbHO II03[HET0 00OpallleH st B CTAlMOHAP.

PesynbTrarbl MccenOBaHMIT IOKA3bIBAIOT, 4YTO KIUCTBI
Tamaccy tvma II (24,5%) u tuna III (16 %) yaie nopBsepra-
I0TCS1 paspsbIBY, YeM Kuctbl Tamacen tuma I (10%), AK 6oree
5 cM B gmaMeTpe NMeT 60/mee BBICOKMIT PUCK paspbiBa [8, 9].

K HeTpaBMaTM4ecKMM MpUYMHAM OTHOCATCS Kalllellb,
BBIMIO/IHEHMe PM3NUecKux ynpaxHennit. OMUCaHbl CIydan
CIIOHTAHHOTO paspbiBa. Cpeay BceX BO3PaCcTHBIX I'PYIIT MUK
PUCKa paspblBa Ipuxogutcsa Ha 10-19 y1eT; 0fHAKO pa3pbIBbl
MIPOJO/DKAIOT IPOUCXOAUTD Ha MIPOTXKEHUN BCEll B3POCTION
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KVU3HM, XOTA U C TeHAEHIMel K YMeHbLICHMIO C BO3pac-
toM. Yacto AK BBIABIAIOTCA CTyvaiiHo y meTeit npu MPT-
UcClefoBaHun. B nurepaType dallle NpefcTaBleHO OIN-
CaHMe OTHENbHBIX KIMHUYECKUX CIIyYaeB WM He6GOIbLImX
cepuit HabmoneHnit. Tpyu TPyIIBl MCCIefOBaTeNneil Mpen-
craBuy aHanus 6osee 30 crydaes paspoiBoB AK [3, 10, 11].
B 6ompuinHCTBe CrTydaes maiueHToB ¢ paspbiBamu AK rte-
YVJIY OIepaTuBHO (83,6 %) — MPOBOAMIICS JIAaBaX U JPEHU-
posanue AK.

KoHcepBartuBHOe JedeHNe MMeeT BpeMeHHbIT 3ddeKT
U, KaK IIPaBUJIO, B CPOKM IO 2 MecsAlLleB y MallMeHTOB Hapac-
TAIOT KIMHUYeCKIe TPU3HaKy, cBsi3aHHble ¢ AK [12, 13, 14].
B oTHOCKMTENPHO peiKNuX CIydasdx IIoc7e TpaBMbl OTMeva-
noch ucyesHoBeHMe AK, 4TO CBA3BIBAIOT C BO3MOXXHOCTBIO
¢deHecTpanum KuCTel B CybapaXHOMJA/IbHBIE ILUCTEPHBI
WIN [PEHNPOBAHNEM B CYOAypaIbHOE MPOCTPAHCTBO [15].
Haun6onbiyio BepoATHOCTb K MCYE3HOBEHUIO WIM YMEHb-
menuio AK mocie TpaBMbI UMEIOT KMCTBI IO KIaccuuka-
myu Tamaccn T u 1T [4].



B Hacrosiiee BpeMsi GOMBIIMHCTBO MCCIEZOBATENEN
cxoputcsi Bo MHeHuny, uro AK, mpotekamomue 6eccumri-
TOMHO, He TPeOyIOT OIepaTMBHOIO JIEUEHUs], B TOM HUINC-
Jle ¥ y NAIMeHTOB, 3aHMMAKoIuXcA cruoproM [16, 17, 18].
Xupypruueckomy nmedennto mopsepratorcsa AK, obmagaro-
mue Macc-3¢p¢PeKToM, — KOMIPUMUPYIOLIIE IpuIexXaline
CTPYKTYpbl Mo3ra. IIpnoputer 3a 3HAOCKOMUNYECKNMM Me-
TOJaMI JIe4eHNs, HallpaB/leHHbIMM Ha BHYTPEHHee JpeHu-
posanne AK n cHmxenne fasnenns sHyTpu AK. B noctyn-
HOII INTepaType OTCYTCTBYIOT CBELIeHM s O KPOBOM3MUAHMAX
B AK mocne xupyprudeckoro nedenna. OfHaKO IpOBeeH-
HbIe 9HTOCKOMMYECKNe OMepaliyl CHIDKAIOT, HO He MCKIIIo-
Yal0T TIO/IHOCTBI0 BEPOATHOCTb KPOBOM3IMUSIHNUA B CBA3U
C HeyCTpaHEHMeM IOTEHIMATbHbIX MCTOYHUKOB KPOBOTe-
yeHusA. Metop, xupyprudeckoro nedenns AK ¢ kpoBousiu-
sIH/EM B HacToslljee BpeMs JJOCTAaTOYHO pa3paboTaH, Bce
CIEeLMAICTBI COIJIACHBI C STAITHBIM JIeUeHNeM: Ha IIepBOM
3Tale MPOBOAUTCA Hapy>KHOE JIpeHNMpOBaHME O CaHAIUN
JMKBOpPa, Ha BTOPOM IIPU HEOOXOZMMOCTV BBIIIOTHSIETCA
9HJJOCKONIMYecKoe ApeHnposanne AK.

ITo muenuro Hall S. (2019), manmeHTOB, 3aHMMAIOIIX-
CsI CHOPTOM, M UX PORMTENell, HEOOXOOUMO IPaBUIbHO
uH(pOpPMMPOBAaTh O BO3MOXXHOM prucke paspsiBa AK u Ha-
O/TI0IaTh 0 CIIelMaNTbHBIM IIPOTOKO/IAM, aJalTHPOBAHHBIM
K XapaKTepUCTUKAM U BO3pacTy manyeHToB [19]. Yuactue
3TOI MOATPYIIIIBI ALMEHTOB B 3aHATHUAX CTIOPTOM OCTAETCA
IOVMCKYCCMOHHBIM, TIOCKO/IbKY HEKOTOPbIE aBTOPBI COBETYIOT
OTPAaHMYUTD €r0 U3-3a MPefpaclooKEHHOCT CIOPTCMe-
HOB K TpaBMaM [3]. [TanuenTs! ¢ BosiBneHHbIMU AK mO/mK-
HbI HAOIONATbCSI HEBPOIOTAMY 1 IIPY HEOOXOAMMOCTH —
HEPOXMPYpPraMm.

4. 3akmoueHue

[TpemcTaBneHHBII KIMHUYECKMIT CIydail MHTepeceH
10 HECKO/IbKMM IIPUMYMHAM: aHOMa/INA Pa3BUTHS TOJIOBHOTO
MO3Ta BbIAB/IEHA TOILKO II0C/IE TPAaBMBI U OBIIN TPYLHOCTH
c ee obuapyxxennem. [Tpu nepsuanom KT AK He 6bi1a BbI-
ABJIeHa, TaK KaK OHa Obl/Ia 3aIl0/IHeHa KPOBLIO (M30[eHCHAA

Bknapg aBTOpOB:

JTappkun VI.VI. — KOHIjeNIyA, HaIVICAaHVIE TIEPBOJ BEPCUM TEKCTa,
aHa/IN3 IUTePaTyPHBIX JAHHBIX.

Jappkun B.J1. — KoHLenIs, HanyucaHKe, PeAKTUPOBAHME TEKCTA.

Kosanp P.II. — xypauusa naumenra B BY300 I'IKB Ne 3.

Mumxkun B.B. — Kypanus nanuenra, HalyucaHue epBoii Bepcumn
TEKCTa.

Mopososa T.A. — c60p 1 aHa/M3 IUTEPATYPHBIX TaHHBIX.
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¢asa, Korga KpoBb MEHsIET CBOY CBOJICTBA U HE BCET/{A BbISB-
nsgerca Ha KT; gannas (basa coorBeTcTBYeT 10-14-My nHIO
IIOCJIe TIOJTYYeHHO! TpaBMbI). DTO O3HA4YaeT, YTO CIIOPT-
CMeH BBILIE/l HAa PMHI, MMesl KposomsmusaHue B AK, ko-
TOpOe He OBbIIO PACHO3HAHO, YTO OOBACHIETCS aHATOMO-
(GYHKIMOHAMTBPHBIMU OCOOEHHOCTSIMM ¥ 3HAYUTETbHBIMU
KOMIIEHCATOPHBIMI BO3MOXXHOCTAMM B IE€TCKOM BO3pacTe.
VXypuieHue COCTOAHMA M HapacTaHue HEBPOIOTMYECKON
CYMIITOMATMKM Ha 4-e CyTKM CBsI3aHO C HapacTaHMeM KIi-
HUKJ OTeKa MO3ra ¥ paclIMpeHMeM peXMMa IIal[MeHTa.
VMeroTcst 06beKTUBHBIE C/IOKHOCTHU IIPM OLieHKe CTeleHN
TSKECTH TaKOJ TPaBMbl, CPOKOB JIe4€HM ¥ OTPAHUIEHUN
Ta/TbHENIINX 3aHATUI CIOPTOM. ECTb /I BOSMOXXHOCTD M3-
6exxarb ToRo6HbIX TpaBM? CunTaeM paljoHa/IbHbIM 00s13a-
TesIbHOe poBefeHrie MPT-uccienoBaHmsa TOI0BHOTO MO3Ta
MOJIOfIBIM CIOPTCMEHaM, 3aHMMAIOIIMMCA TPaBMOOIIACHbI-
MU BUaMu criopTa. PerreHne o gomycke K COpeBHOBaHMAM
(B cimyuae obnHapyxenun AK) Zo/mKHO IPUMHUMATBCS KOJLIe-
I'MaNbHO, C IPUBJIeYeHNEM BCeX 3aIHTEPECOBAHHBIX CTOPOH
(Bpaueli, poguTeneii, TpeHepa), 3TO IIO3BOINT YMEHBIINTD
CyOBEKTVBU3M IIPYU BBIHOCE pelreHus (Bpaun-KIMHUIUCTHL
He BCeTfla MMeI0T HeoOXOAyMble 3HAHWI O ceruduKe Tpe-
HI[POBOK J COPeBHOBATeIIBHOIO IIpolecca). BakHag gacTb
0pUANYecKas — PORUTENN HO/DKHBI MMOHMMATh ONACHOCTD
IIO/Ty4eHN s IOBTOPHOI TPaBMBI, YTO LO/DKHO 0(OpMIIATH-
Cs1 COOTBETCTBYOLIMM 0b6pasom. B 6osee mmpokom cMbic-
e 6BUIO OBI XKeTTATe/IbHO MMETh peKoMeHgaruu (o TUIy
MMEIOIIVXCA B HACTOSIee BpeMs KIMHIYeCKIX), B KOTOPBIX
6b11 OBI OTPa)KeHBI TPOTUBOMOKA3AHYS /IS KKIOTO BUAA
cropra. Pa3paboTka Takoro Buja peKOMeHAIil IPeAIIona-
raeT mpuBjedeHNe IMPOKOro KPyra ClelMaaucToOB, YTO 110-
3BOJINT IPMHUMATD 60jIee B3BEIICHHbIE PEIIeHIIs O JOIYCKe
Y HEJIOIYCKe K 3aHATIAM CIIOPTOM.

Mpl cuynuTaeM, onmMpasch Ha IPENCTaBIEHHBIN CIydai,
K/IMHIYECKUIT OIIBIT U JaHHBIE JINTEPATYPBL, YTO HEOOXOAM-
MO 3aIIPEeTUTh Ha 3aHATHUA TPAaBMOOIIACHBIMM BUAMM CIIOP-
ta getsaMm ¢ AK 6ornee 5 cM B imamMeTpe 1O KnacCupuKanum
Tamaccy I w I1I Ty,
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OpraHuzauusa Hay4Ho-MeToan4eckoro obecne4yeHns NoAroTOBKU
cnoptcmeHoB B CLLUA

T.B. [Toamamosa*, E.C. Axkunuies

®rbY «®edepanbHbili Hay4HbIl yeHmp ¢usudeckol Kysbmypbl u cnopma» (BHUN®K), Mocksa, Poccus

PE3IOME

Iens MccIegOBaHUA: aHA/IN3 MHCTUTYIVIOHAIBHOI CTPYKTYPBI Hay4HO-MeToAn4eckoro obecredenns (HMO) mogrorosku coprcmeros B CIITA
Ha IIpuMepe JeATeTbHOCTY OCHOBHBIX OpTaHM3aluil B 06/1aCTV CIIOPTUBHOI HAYKIL.

Marepuanbl ¥ METOABI: CYCTEMATV3ALVIsI JAaHHBIX, CTPYKTYPHBIII ¥ CPAaBHUTEIbHBIN aHA/IN3 MAaTEPUA/IOB, JOKYMEHTOB, TOLOBBIX ¥ (HDMHAHCOBBIX
OTYeTOB HAallMOHA/IbHBIX OOLIeCTBEHHBIX OPraHMU3aINit, OTBeTCTBeHHbIX 3a HMO cropra B CIIIA.

PesynbraTbl. B Xoe IMpoBefieHHOTO TTOMCKA CHCTEMATM3MpPOBaHa MHPOPMAIA O JeCTBYIOINX OpraHM3aIlMAX B cepe HayIHOro obecrede-
HUSI OATOTOBKM criopTcMeHOB B CIITA, BBIsSB/IEHBI OCHOBHBIE HAIIPAB/ICHNsS EATENIBHOCTI M IIOAXOAB! K (GMHAHCUPOBAHMIO IIPOrPAaMM HAay4HOTO
obecreyeHs IOATOTOBKY CIIOPTCMEHOB. YCTaHOBJIEHO, YTo HalyoHambHbI onuMImniickuit u napanumnuiickuit komutet CIIIA, a taxoxe VIHCTUTYT
CIIOpTVBHON HayKy HalmoHaIbHOI acCOLMALIMN CTYA€HIeCKOrO CIIOPTA BBICTYIAIOT K/I0YeBbIMY OpraHusauysimMu B o6mactu HMO mofgroToBkiu Bbl-
COKOKBaIMUIMPOBAHHBIX CIIOPTCMEHOB. B TO ske BpeMst MeXXayHapofHas acConMalysi CIIOPTUBHBIX HAyK M AMEPUKAHCKIUIT KO/UIEMX CIIOPTIBHOM
MeVILIMHbI He 3aHUMAIOTCSA CIIOPTUBHOIT HAYKOJ M HayYHBIM OOecIieYeHeM CIIOPTa, IPEUMYIeCTBEHHO OCYLIECTB/LAA KOMMEPYeCcKyIo 06pasoBaTe/ib-
HYIO JIeSITEIBHOCTD 110 HOATOTOBKE M MOBBILIEHNIO KBAaMN(UKALNI TPEHEPOB U (UTHEC-MHCTPYKTOPOB, Torga Kak Acconmaums «SHAPE America»
TaKoKe He 3aHMMAeTCs Hay4HOI IIOIePXKKOIT CIIOPTa BBICIINX JOCTIDKEHWIT, YAE/sIsi OCHOBHOE BHYMAHIE MaCCOBOMY CIOPTY U (M3M49eCKOMY BOCIIN-
TaHUIO, pasdpabaTblBas CTAHAAPTBHI /LA YUUTeNell 1 obecednBas IPOIaraHiy GpU3NYecKoil aKTMBHOCTY, OPMEHTUPOBAHHOI Ha 06LIeCTBEHHOE 31pa-
BOOXpaHeHe. YHUBEPCUTETHI TAK)Ke BOB/IeUeHBI B cepy HayuHOro obecredenns cropra B CIIIA, ogHAaKO MX pa3pO3HEHHOE yIacTyie He ClocoOCTByeT
¢opmupoBanuio eayHol 6a3bl HaydHbIX 3HaHNIT B chepe HMO mOArOTOBKY CIOPTCMEHOB.

3akmoueHne. B xofie aHa 132 OIpeie/leHbl OCHOBHbIE HaIIpaB/IeHNA IeATe/IbHOCTI OpraHm3anmii B cepe HaydHoro obecredenus ciopra B CIIIA,
noxasaHa ux GyHkioHanpHast poab B HMO moarotoBku BbICOKOKBaIMGUIMPOBAHHbIX CIOPTCMEHOB ¥ BHEAPEHNI HayYHBIX PadpaboTOK B IIPOLiecC
CIOPTUBHOI IIO/ITOTOBKMU.

Kniouesvie cnosa: HaydHOe obecliedeHNe, CHOPTYBHAA HayKa, CHOPT BBICIIVX JOCTYDKeHMIT, HaloHaMbHbI OIMMIMIICKII M TTapaTMINIICKII
komuTteT CIITA

KOH(I)III/IKT MHTEPECOB: aBTOPbHI 3aABJIAIOT 00 OTCYTCTBUN KOH(bIH/[KTa MHTEPECOB.

@®uHaHCcHpoBaHue: PaboTa BBIONHEHa B paMKax rocyfaapcrseHHoro 3aganusa ®I'BY OHIT BHUM®OK Ne 777-00001-25-00 (xop Tembr Ne 001-
23/3).
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Organisation of scientific support to athletes
in the United States of America

Tamara V. Dolmatova*, Evgeniy S. Akinshev

Federal Science Center of Physical Culture and Sport (VNIIFK), Moscow, Russia

ABSTRACT

Purpose of the study: to analyse the institutional structure of scientific and methodological support (SMS) for the training of athletes in the United
States, based on the activities of major organisations in the field of sports science.

Methods: systematisation of data, structural and comparative analysis of materials, documents, annual and financial reports of national public or-
ganisations responsible for SMS in the United States.

Results. The search systematised information on existing organisations in the field of scientific support for athlete training in the United States and
identified the main areas of activity and approaches to financing scientific support programmes for athlete training.

It was established that the US National Olympic and Paralympic Committees, as well as the NCAA Institute of Sports Science, are key organisations
in the field of scientific support for elite athletes. Furthermore, the International Association of Sports Sciences and the American College of Sports
Medicine are not involved in sports science and scientific support for sports, predominantly conducting commercial educational activity in the profes-
sional training and development of coaches and fitness instructors. Neither SHAPE America (formerly NASPE) is engaged in scientific support for elite
sport — their focus is school and community physical education, teacher standards, and public health-oriented promotion of physical activity, rather
than athlete training. Universities are also involved in the field of scientific support for sport in the United States, however their fragmented participation
does not contribute to the formation of a unified base of scientific knowledge in the field of SMS training for athletes.

Conclusion. The analysis identified the main areas of activity of organizations in the field of scientific support for sport in the United States and
demonstrated their functional role in the training of highly skilled athletes and the implementation of scientific developments in the process of sports
training.

Keywords: scientific support, sports science, high-performance sport, United States Olympic and Paralympic Committee
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1. Beepgenne B OTE€YECTBEHHOJ HAy4YHOI JIMTEpaType COXpaHAETCA Je-

Bompocs! criernukm aMeprKaHCKOI MOJIe/N PETyInpo- GUIUT MCCIefOBaHMIL, O CUCTeMe HAyYHOro obecredeHus
BaHNA B cpepe CIOpTa TPAAMLMOHHO MIMPOKO 0O6CYKIAIOTCA criopra B CIIIA, a Taxke [1eATeIbHOCTY K/TI0U€BBIX OpTaHM-
oreyecTBeHHbIMM yueHbIMM (V. B. [Tonkus, A. A. ConoBbes, 3a1uif, 06eCreYnBaIOIIX HayIHOE COMIPOBOXK/EHIE TTOT0-
B.H. ITnatonos, C.b. PennkuHu #p.) B KOHTEKCTe pa3sBUTUA TOBKJ aMEPUKAHCKMX STUTHBIX CTIOPTCMEHOB M COJENICTBY-
Kak c¢epbl MacCOBOTO CIIOPTA, TAK ) CHOPTA BBICIIUX JO- IOLIVIX PasBUTHIO CIOPTUBHOIN HayKIL.
cTipkeHmit [1-4]. Mexxgy TeM 3HaYMTeTbHO MeHbIIee KO- B nepByio odepenp 3TO CBA3aHO ¢ TeM, uro B CIIIA oT-
JIMYeCTBO PaboT IMOCBSIEHO M3y4eHMI0 HAy4IHOro obecre- CYTCTByeT NpOQWIbHBIL OpraH BIacTH (MMHUCTEPCTBO,
yeHus cropta B CoennHeHubix llltatax Amepuxn (CIIA), areHTCTBO, YIIpaBjIeHME), OTBETCTBEHHBIM 3a pa3BUTHE
YTO NPeJCTAB/IAETCA aKTyalbHbIM HaIpaBlIeHNeM JCCIENO- cepsr Pprsnueckoit aKTUBHOCTHU U CIIOPTA B paMKax defe-
BaHMs, OCOOEHHO B IIpeffBepNHU MOATOTOBKU U IIPOBELe- paZbHOTrO IpaBuUTeNnbCTBa [15]. OTCyTCTBME TOCYAapCTBEH-
HUA B 3T0M cTpaHe B 2028 roxy Vrp XXXIV Onumnmapnsl. HOTO IIOAXO0fA K Pa3BUTHUIO CUCTEMbI HAYYHOTO ObeCIIedeH s
AcrmiexTsl Hay4YHO-MeTOAM4eckoro obecmedenns (HMO) BO MHOT'OM KOMIIEHCHPYETCS [eATeTbHOCTDIO PsAfja HaIlMo-
IIOATOTOBKY CIOPTCMEHOB B 3apyOEXHBIX CTPAHAX, B T.d. Ha/IbHBIX OOI[eCTBEHHBIX OPTaHMU3ALuiL (B TOM 4MCTIe KOM-
u B CIIA, paccmarpuBanuce B paborax A.I. AbamsHa, MepuecKUX), a TAKKe YHUBEPCUTETOB, KOTOPbIE 3aIlOTHAIOT
T.I. ®omnyenko, B.H. IInatonosa, T.B. JonmaToBoit, [aHHBII Ipo6eN B 4acTu Kak peammsanuy nporpamm HMO
A.B. 3y6koBoit u mp. [5-9]. OTHenbHble acmeKThl pa3BUTUA MIOATOTOBKY CIIOPTCMEHOB, TaK M BBIIOTHEHMM APYTUX yc-
criopra B CIITA usyuanuce B paborax 3apybexxHbIX aBTOPOB JIYT IO Pa3BUTHUIO Cephl criopTa (HalpuMep, IO MOATOTOB-
(H. Fullagar, A. Mccall, . Impellizzeri, T. Favero, M. Green, Ke TpeHepcKux Kaapos). Kpome Toro, ciemyer OTMeTHTD,
B. Houlihan, E.Sparvero, H. Spencer, J. Scott, R. Woods 9TO i1 00O03HAYEHUs] HAYYHO-METOLMYECKOrO COMpO-
un pp.) [10-14]. Bmecte ¢ TeM [0 HAacTOALIETO BpeMeHU BOXK/IEHMsI TIpoliecca IIOATOTOBKM crioptcMeHoB B CIIA
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IPUHATO WCIOIb30BATh TEPMUH «HAy4HOe oObecredeHye»
(scientific support). OnHaKo BBUIY TOTO YTO B OTEYECTBEH-
HOIT HayKe IIPUHATO YHOTPEOATh yCTOsBIIEECsS IOHATHE
«Hay4qHO-MeToandeckoe obecrmeueHre (HMO)», B TekcTe
JAHHOU CTaTby MbI OyfieM MCIO/IB30BaTh 00a YKa3aHHBIX
TepMUHa.

[lenpl0 HACTOAIIETO WMCC/IENOBAHUS SBIAETCS aHAIU3
MHCTUTYLMOHAIBHON CTPYKTYpbl HAy4HOro ObecIiedeHms
criopra B CIIIA Ha npumepe geAatenpHOCTY HanmonampHOTO
onuMIMiickoro ¥ mnapanmumnuiickoro komurera (HOIIK)
CIHIA, VMHCcTUTYTa CIOpTUBHOI Hayky npyu HaunonanbHoM
accolyanyy CTyfeH4eckoro cropTa, Accounanyu «SHAPE
America», MeXIyHapOLHOI accoUMAlUy CIOPTUBHBIX
HayK ¥ AMepMKaHCKOTrO KOJUIelKa CIIOPTVBHON MeNIVHEI,
a Taxoke yHuBepcuteTos CIIA.

2. MaTtepuabl 1 METORBI MCCTIEJOBaHM

B pamkax JgaHHOM CTaTby NPUMEHANCA MHCTUTYLVO-
HaJIbHBIN TIOAXOZl K MCCIENOBAHMIO CUCTEMBI OpraHM3a-
LMiA, 3a7efiCTBOBAHHBIX B PasBUTUM CIIOPTUBHONM HayKu
B CIIA, c ucnonb3oBaHyeM MeTOAA CTPYKTYPHOTO aHa/IN3a
u 0600mmenns. AHaMNM3 IIPOBOAM/ICS HA OCHOBE M3y4eHMUs
oUIVaTBHBIX JOKYMEHTOB, IIPOIrpaMM, OTYETOB U Mare-
puainos ¢ odurmanpusix caitrop HOIIK CIIIA, UucTutyTa
CTIIOPTUBHOI Hayky Ipu HanyonanbHONM accoumanum cTy-
nendeckoro cropta CIIA, Acconmanvm «SHAPE America»
1 MHbIX opranusanuii B CIIIA.

3. Pe3ynbraThl MCCIeIOBaHU U UX 00CY)KAeHMe

B ornmune or pspa gpyrux crpad (Bemmko6puraHun,
Kanapgpl, Kurtas, Tepmanunu, @pannun, Snonun), B KoTo-
pbIX HayuHbIM ObecIiedeHMeM IOATOTOBKM CIIOPTCMEHOB
3aHMMAIOTCSI LIEHTPa/lbHble T'OCYJApPCTBEHHbIE YYpexKie-
HIA B Bujie HayuHbIX MHCTUTYTOB (Kutait, ®pannnusa, OPT,
SImoHus1) Wi gaxke ceTy MOZOOHBIX HAYYHBIX YUPEXK/EHIIT
(Benmnkobpuranns, Kanaga), monydaroye rocyfapcTBeH-
Hoe (pMHAHCUpOBaHMe, pa3BUTHeE CIOPTUBHOI HayKu B CIIIA
ofecreynBaeTca 3a CYeT YaCTHBIX MCTOYHMKOB 6€3 IIOf-
Iep>XKu cpencTs u3 ¢enepanproro 6romxera [8]. Hayunsim
obecrieuenreM monrotoBku cnoprcmenoB B CIIA 3anm-
MaeTcsl HEeNOCpeNCTBEHHO HaluoHa/lbHBI OMMMINICKUI
un mapammmmmiickuii komuteT CIIA, a taxke VMHCTUTYT
CTIIOPTUBHOI HayKy, CO3faHHbI npyu HanmonanpHOM ac-
conyauuu crygeHdeckoro croprta CIHIA. B crpaHe Takxke
HeCTBYIOT IPOUIbHBIE UCCTIENOBATEIbCKIE TabopaTopu,
TeCTHPYIOI/ie YPOBEHDb IIOATOTOBIEHHOCTU CIOPTCMEHOB
IIpM YHUBEPCUTETAX, a TAKXKe OOIeCTBEHHbIE OpraHM3a-
uun — Acconyaunsa «SHAPE America», MexgyHapogHas
acconmarysi B 0671acTy CIIOPTUBHbBIX HayK ¥ AMepUKaHCKUI
KOJUIe[X CIHOPTUBHON MeguiuHbl. OfHAKO, HeCMOTps
Ha 3asBJICHHbIE Ha3BaHI, [[Be IIOC/IeTHIE CTPYKTYPbI Hellb-
351 OTHECTH K OpraHM3alusM B OOTACTH CIIOPTUBHOI Hay-
K — obe OpraHMsaluy MPeVMYIIeCTBEHHO 3aHIMAIOTCS
KOMMEepYeCKOI iesITeNbHOCTDIO B BIfie OpraHU3aLNM U IIPO-
BeIeHNS Pa3HOOOPA3HBIX IIPOTPAMM IIOBBIIIEHNS KBannu-
Kal[uy, IpefHa3HaYeHHBIX /11 MHCTPYKTOPOB U TPEHEpPOB
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II0 CTIOPTY U QUTHec-TpeHepoB [6]. BmecTe ¢ TeM pmeATeNb-
HOCTb JAHHBIX OpraHmsaunmii OyfeT TakXe pacCMOTpeHa
B [JAHHOI CTaTbe B Le/six (GopMMpOBaHMs OOIero Buje-
HMSL B 9aCTM PeaIM3aliy HayIHOro 0OecledeHns B CIIOpTe
CIIA.

HanmonanbHpli OMMIMIMACKAI Y HapaTMMIMACKUI

komurtet CIITA

HauyoHanpHbI OMMMINACKUI U TAPATMMINIICKUI KO-
mutet CIIA (HOIIK CIIA) HapAmy ¢ ApyruMM acleKTaMu
CIIOpPTa BBHICIINX JOCTIDKEHMIT KypuUpyeT pasBUTHE CIOp-
TUBHOJ HayKU ¥ HAYYHOTO 0beCledeHysi CIOPTa B CTPaHe,
a TaKoke IPefoCTaB/IAeT BedYIVIM aMepPMKAHCKNMM TpeHe-
paM M CIIOpPTCMeHaM CIeliMany3MpOBaHHble, IIPUKIIa/IHbIE
Hay4YHbIe I TEXHO/IOTYecKue pemennst. CrenuaamncTs B 06-
JIACTHU CIIOPTUBHOTO MUTAHMS, QUINOMIOTUY, CUTOBOI 1 Gu-
3MYECKOI TIOATOTOBKM, IICMXOIOTUM ¥ VHHOBALMOHHBIX
TexHOMornit paboraot B pamkax OTjena CIOPTUBHBIX [0-
crixennit HOIIK CIHIA (The USOPC’s sport performance
division) M TecHO B3aMMOJEIICTBYIOT C HAI[MOHAIbHBI-
MU CIOPTUBHBIMU (effepaumsMu, IMpefnaras KOMIUIEKC-
Hble TPOTPaMMBbl IIOAJIEP>XXKY IIOTOTOBKM CIIOPTCMEHOB.
Jlyist yqacTusi B JaHHBIX IporpaMmax emepaunu o6s3aHbI
paspaboraTb IUIaH CIOPTMBHBIX MOCTVDKEHWIL:: 4eM IIOf-
poOHee I1aH, TeM BIIlle MIAHCHI Ha JOCTYII K IIPOTrpaMMaM,
pecypcam u ycayram HOITK CIIA. Heo6xofuMo0 OTMETUTb,
YTO BUZBI CIIOPTa pasfie/ieHbl Ha ISATh KaTeropuit — 3a Kax-
IyI0 OTBedaeT CIelVaIM3MpOBaHHAsA KOMaHJA 3KCIEPTOB
OT/je/Ia CIIOPTUBHBIX TOCTIOKEHMIL. [JaHHBIIT TOXOR obectre-
4MBaeT OOMEH OIBITOM MEX[Y CIeUaINCTaMU PasINIHbIX
BUIOB CIIOPTA U TMOBbIIMIaeT 3(pGeKTUBHOCTD HPOTPamm,
a TaKoKe IIaHChI Ha MEXIYHAPOIHBII YCIIeX.

Tak, Hampumep, KOMaH/ia CIELMANNCTOB IO CIIOPTUB-
HOMY INMTaHMIO JICIIONb3yeT Hay4YHble NAHHBIE C IIEIbIO
MIOBBIIICHNA Pe3y/IbTaTUBHOCTY M YKPeIUICHUS 3I0POBbA
CIIOPTCMEHOB, paspabaTbiBaeT WHAVBMAya/JbHbIE PEKO-
MeHJalUMM 10 IMUTAHUIO, TUAPATALMU U BOCCTAHOBJIEHUIO,
CONpOBOXKAeT COOpHBIE KOMAHABI U B3aMMOMENCTBYeT
C IICMXOJIOTaMM, TPEHepaMy U MEeOVLIVHCKUMIY CIIelay-
CTaMU JIs1 KOMIUIEKCHOI Toffiep>kku. KomaHpa crienyam-
CTOB IIO CIIOPTMBHON (PU3MOIOIMN aHAIM3UPYeT BIUAHUE
HAarpy3oK Ha KapAMOPECHMpPATOpHBIE, MeTabommuecKue
Yl OIIOPHO-JIBUTaTe/bHbIE TIOKA3aTeN, IIPOBORUT TECTUPO-
BaHNe U MHAVBMAYaJIbHbIe TPEHUPOBKYU U IPEJOCTABIIACT
TpeHepaM peKOMEeHJAlM [l KOPPeKTUMPOBKM IUIAaHOB.
CrenyanmcTpl o CUIOBOI 1 GU3UIECKON TOATOTOBKE Pa3-
pabaThIBAIOT Hay4YHbIE IIPOTOKOJIBI C YYETOM BUfA CIOPTa
Y MHAVBUAYAJIbHBIX HOTPeOHOCTEN, 3aKPEIUIIOT 3a KaX-
IBIM CIIOPTCMEHOM OTBETCTBEHHOTO CIIEIVA/INCTA IS IPO-
(GUIaKTUKY TPABM U KOHTPOIIS 9 (EKTUBHOCTI U COBMECT-
HO ¢ TpeHepaMu (OPMUPYIOT IPOrpaMMBbl Pa3BUTUA CHUJIBI,
ckopoctu u rubkoctu. Ilcuxomorndeckas cnyxba obecre-
YMBaeT MONJEPXKKY ICUXIYECKOTO 3/I0POBbA M KOTHUTHB-
HOIT pab0TOCIIOCOOHOCTH, Y ITOM IICHXOIOTH JOCTYIIHBI
CIIOPTCMEHaM KPYITIOCyTOYHO, KaK B OH/IAiH-popMare, Tak
u oyHo. KomaHfa crenmannctoB B 06/1aCTU CIIOPTUBHBIX



TEXHOJIOTMII MPEJOCTaB/sIeT AAaHHbIE, aHAIUTUKY U 06pa-
30BaTe/IbHbIE YCIYTU (efepaliisM, TpeHepaM U CIIOPTCMe-
HaM, 4TOOBI IOMOYb UM IPMHUMATD B3BEIICHHbIE PEIIeHNs
0 KOPPeKTHPOBKE TPEHMPOBOYHOI'O U COPEBHOBATETbHOTO
IIpoIiecca ¢ Iie/IbI0 IIOBBINIEeHIS Pe3yIbTaTUBHOCTY [16].

Beupay toro 4to cmnopt BhIcUMX fgocTipkeHuit B CIIA
He IIOJy4aeT TIIPAMON TOCYJaPCTBEHHON IOIJEPKKM,
B 2017 1. ¢ Uenbl0 BHEApPEHNU:A IEPENOBBIX TEXHOIOIMYE-
ckux pemennit mo uaniuaruse HOIIK CIIIA 6bu1 co3man
crienuanbHbil GoHpg «TeXHOMOrMM M VHHOBALUM B CIIOP-
Te». Ero coyupemurenamm Boictymum HOIIK  CHIA
u BeHuypHble nHBecTOpbl Mapk Cruserc (Mark Stevens)
u xedpd Sur (Geoff Yang). Iennio sToro ¢oHpa sBsIach
MOAJep)KKa IPOEKTOB /I MOATOTOBKM K OMMMIMIICKUM
u IMapanmumnuiickum urpam 2020 u 2022 1T, a TakKXKe K I10-
cnegyromym Onummuitckum urpam [17]. ®oup paboraer
C IIMPOKMM CIIEKTPOM TEXHOJIOTMII, BKII0YasA UCKYCCTBEH-
HbIIT MHTE//IEKT, MAIIHHOE 00y4YeHIe, NHTe/UIEKTya/IbHBII
aHa/M3 JAHHBIX, pafjapHble TEXHOMOIMM, A TAaK)Ke 3aHMMaeT-
Csl COBEPLIEHCTBOBAHNEM TPEHMPOBOYHBIX IIAHOB, OCHO-
BAHHBIX HA MOHUTOPYHIE COCTOSHMA 300POBbA ¥ MEAUIVH-
ckux mokasatesneit. [Tomumo mpodero @onp dpuHaHCUpYeT
Hay4YHble UCCHAEJOBaHMs U pasIMyHble cTapTansl: B 2023 T.
mnsa atux ueneit ®onp seien pemepannam 721 TeicAdy
momtapoB [18]. Tem He MeHee aKkTya/bHble JaHHbBIE O [iesd-
TenbHOCTY PoHpa moce 2023 T. He IPECTaBIEHbl B OTKPBI-
TOM JJOCTYIIE.

HayuHno-uccnegoBatenbckass — gesarenbHocts  HOIIK
CIIIA Taxke BefeTCst Ha 6ase [BYX HALMOHATbHBIX ONTMM-
MUCKKX U TIAPaTVMIINICKMX [JEHTPOB IOAIOTOBKM — B TO-
ponax Konopapmo-Crnpunrc u Jlenk-ITnacug.

OmMnIuiicKuii M MapanTuMIMIACKUIL IEeHTp

cnoprusHoIi nogrorosku B Komopapo-Cnpunrc

OnuMNMiCKMit ¥ MapaaIuMINACKUI IEeHTpP CIOPTUBHOM
nogroroBku B Konopago-Copunre (manee — Ilentp), or-
KpBITBIL B 1978 ., IIpencTaBseT co60ll TPEHMPOBOYHYIO
6a3y MMPOBOTO YPOBHs IO IIOTOTOBKE COOPHBIX KOMAH[
CIIIA o neTHMM ¥ 3MMHUM BUJiaM CIIOpTa. B cpemnem Kax-
mpit ro; Ha 6ase LenTpa mposogurcs 500 yue6HO-TpeHUpPO-
BOYHBIX C60POB ¢ yuacTieM okoo 15000 cmopTcmeHoB [19].
IlenTp pacronaraeT MHOTOIPO(MIBHBIMI 3a/IaMH, CTAJNO-
HaMy, BOFHBIM IeHTPOM ¢ 50-u 25-MeTpOBBIMU OacceitHa-
MU, JIBDKHBIMU TPaccaMM, BETOLPOMOM, KPBITHIM THPOM
U CIIeNVaMM3MPOBAaHHBIMY IIIOIA/IKAMU, I7ie YCTAaHOB/IEHO
epefioBoe 000pyHOBaHNe [ CUIOBBIX U (PYHKIIVOHAIIb-
HBIX TPEHMPOBOK M TEXHUYECKOJ IIOATOTOBKM CIOPTCMe-
HOB, a TaKKe UX TeXHNYECKOI, TAKTUYECKON U IICUXOJIOTH-
4eCKOJ MoATOoTOBKM. B aTOM IleHTpe Ha perynsapHoit ocHOBe
BefleTCsl [OfITOTOBKA CIOPTCMEHOB 110 OOKCY, BEIOCIOPTY
(omMMOMIICKOMY ¥ HapaayMINIICKOMY), GUIypHOMY KaTa-
HUIO, TIETKOJ aT/IeTUKE U IPYTUM BUAAM CIIOPTa.

B maboparopuu IOBBIIIEHNUS Pe3yIbTATVBHOCTH CIOPT-
cmenoB Llentpa (The Athlete Performance Zone) ¢pusnonorn
paboTaIoT CO CHOPTCMEHAMN U TPeHepaMu COOPHOI KOMaH-
mp1 CHIA. CnopTcMeHaM JOCTYIIHA «aHTUTPaBUTALIVIOHHbIE»
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6eroBble JOPOXKKM IJIsI peabmanTanuyu u mpodUIaKTUKA
MepeTPEHNPOBAHHOCTY M LJEHTP BBICOTHBIX TPEHMPOBOK
¢ MofienTMpoBaHue BbICOT 10 7300 MeTPOB, KOHTPOJIEM TEM-
neparyp (oT -20 o +38 °C) ¥ OTHOCUTEIBHOI BIAKHOCTU
(ot 5 5o 100 %), 4TO 1MO3BOJAET IIPOBOAUTD IUITOKCUYECKIE
TPEHMPOBKM U 00€eCIIedNBaTh IPENBAPUTENbHYIO aKKIMMa-
TU3ALMIO CIOPTCMEHOB K KIMMAaTHYeCKUM YCTIOBUAM MecTa
IIPOBeJIeHNs IPECTOSIMX COpeBHOBaHM [20].

Lentpe peiicTByeT KIMHMKA CIOPTMBHOW MEIVIIVIHBIL,
B KOTOPOIT pabOTAI0T BBICOKOKBAMU(UIPOBAHHbIE BPayl,
¢usnoTepaneBThl, MaHya/IbHbIE TEPAIIEBTHI U CIIOPTUBHbIE
maccaxucTsl. Knunnka ocHaleHa 060pygoBaHmeM Ajist Ipo-
BeJIeHN A YIbTPa3BYKOBBIX MCCIENOBaHMII M (PYHKLIMOHA/Ib-
HOJ JIMaTHOCTVKY, BBINIOJIHEHUsI MarHUTHO-PE30HAHCHO
TOMOrpauy 1 [BYXSHEPreTUIeCKON PEHTTeHOBCKOM ab-
copbumomeTpun, 3D-aHanM3a FBIKEHNIT, PeabUIUTAIIIOH-
HBIMU TpeHa)KepaMM U TE€H30MeTpU4YecKuMu IriardopMa-
M. J[OMOMHNUTETbHBIE BO3MOXXHOCTU KIMHUKU BK/IHOYAIOT
KaOMHETBl OCMOTPA, OTHENEHMsI AHTPOIOMETPUU UM BOC-
CTaHOBJIeHNMs, Tupiporepanvu u ap. [21]. B IJentpe Takxke
GYHKIVMOHMPYIOT Hay4HasA 1abopaTopys M MCCIe0BaTelb-
CKIfe OTHIe/IbI, KOTOpbIe 3aHMMAIOTCS M3ydeHueM (PU3noo-
TUIECKUX, BUOMEXaHNIECKUX U TICUXOTOTMYECKUX ACTIEKTOB
CIIOPTUBHOI ITOATOTOBKY, XPOHOOMOIOTMIECKOI U KIMMa-
Toreorpam4yecKoil afanTalum, MOTUBALIUY, CTPECCOYCTOI-
YYBOCTY, NCUXOPUSNONOTUM MUTAHNS ¥ IUIAaHMPOBAHMEM
IIepeIeTOB CIIOPTCMEHOB. L[eHTp akTMBHO BHeZpsieT aHaJIN-
TUYeCKue WIaTHOPMBbI /11 MOHUTOPUHTA COCTOSHUS CIIOP-
TCMEHOB B PEXMMe pealbHOrO BpEMeHN U CYCTeMbI aHa/IN3a
IOBYDKEHMIT, KOTOpBIE IO3BOJLAIOT OTC/IEKMBATh IPOrpecc
HOATOTOBKM CIIOPTCMEHOB U KOPPEKTUPOBATh TPEHNPOBOY-
HbI€ T/IaHbI.

OmMMnuiicKkuii HeHTP CHOPTUBHOI MOATOTOBKI

B Jlenik-IInacupe

Onmummuiickuit u IlapanuMnuitckuil TPpeHMPOBOYHBIN
neHtp B Jlenk-Ilnmacupe (wrar HbIo-VIopK) OB OTKPBIT
B 1982 . ¢ ncrionbp3oBaHMeM MHPPACTPYKTYPhI, OCTAaBIIET -
¢ mocre suMHEMX Onumnuiickux urp 1932 u 1980 rr. B co-
cTaBe lleHTpa ecTb fBa JIEOBBIX KOMIIIEKCA, TPAMIUIMHBI
I/ TIPBDKKOB Ha JIbDKAX, TOPHOBDKHbIE TPACChI, KOMITTIEKC
mns ¢pucraivia, BeIOAPOM, BOGHBI LIEHTP ¥ MHOTOIPO-
¢unbHBIe 3a/bl. OTU OOBEKTHI PV 3TOM HAXOASATCS B Be-
meHny OMMMINIICKOTO PervOHaIbHOTO YIPABIeHN LITaTa
Hbio-Vlopk, a corpyguuku LleHTpa oTBedaioT 3a TexHUYe-
CKoe 06cmyXuBaHNe, 6€30IIaCHOCTD U HACTPOIIKY 060pyHO-
BaHUA B cooTBeTCTBMU ¢ TpeboBanmsamu HOIIK CIIA [22].
B IlenTpe BefeTcsa MOATOTOBKA IO 3VMHMM BUJIaM CIIOPTA,
B TOM 4HC/Ie IO OMATIOHY, 606CIe0 1 CKeeTOHY, Guryp-
HOMY KaTaHUIO, XOKKeI0, CAHHOMY CIIOPTY, TOPHBIM JIbDKaM,
CHOYOOPAY U KOHBKOOEXHOMY CIIOPTY, @ TaK)XKe MIPOBOASIT-
st cOOpBI 0 PsARY MeTHUX BuAoB cropta. B Jleik-ITnmacune
TeICTByeT YKOMIIJIEKTOBaHHAsA COBPEMEHHBIM BBICOKOTEX-
HOJIOTMYHBIM 000PYyOBaHMEM KIMHIKA CIOPTUBHON Mefu-
L[VHBL, I7je CO CIIOPTCMeHaM1 paboTaoT Bpaun, pusnorepa-
IeBThI, MaHya/IbHble TEpaIeBThbl, CIOPTUBHbBIE IICUXOIOIU
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¥ MacCaXkUCThl. IIprMedaTenbHO, 4TO B MEPMOBI BBICOKOM
HArpysKM [Is IIpOBefeHNss OOCIefoBaHNIT CIIOPTCMEHOB
[IPUB/IEKAIOTCST BOTIOHTEPHI U3 YMCIa MEFULMHCKUX paboT-
HMKOB. LleHTp TaxKe obecreunBaeT KOMIJIEKCHYIO ITOATO-
TOBKY BBICOKOKBa/IM(DUIIMPOBAHHBIX CIIOPTCMEHOB C yIeTOM
crieruuKy BUJOB CIIOPTa U MHAUBUAYATIbHBIX IOTPeOHO-
CTell C 1eIbI0 TOBBIIIEHN Pe3y/IbTaTUBHOCTY MOATOTOBKM
crioprtcmeHoB [23]. CregyeT OTMeTHTb, YTO MH(pOpMALUSI
o ¢unaHCMpoBaHUM AesrenpHOCTH OTHeTa CHOPTUBHBIX
noctiokennit HOITK CIIA u gByx OnMMINICKMX LIEHTPOB
CIIOPTUBHOI! ITOATOTOBKY B (PMHAHCOBBIX OTYETAX HE yKasa-
Ha, offHaKo n3BecTHO, yTo HOIIK CIIIA He momy4aet rocy-
HapCTBEHHOrO (GMHAHCKHPOBAHUS, GOPMUPYsE CBOI OIOIKET
3a CYeT CPEMICTB, HANPaB/IAEMbIX OT CIIOHCOPOB, IIOKEPTBO-
BaHUIL, OTYMC/IEHNI OT IPOJAXKN IIPaB Ha TeleTPaHCIALUN
CIIOPTUBHBIX COPEBHOBAHMII 11 YIEHCKMX B3HOCOB.

HanmonanbHas acconmanys CTyieH4eCKOro copTa
CIIA (National Collegiate Athletic Association,
NCAA)

ITomumo HOIIK CIIIA HayuHbIM ObecIedeHUeM MOf-
rotoBkn crnoprcmMeHos B CIIIA 3aHmmaercsa VHCTUTYT
coptyBHOI Haykm (Sport Science Institute), KoTopblit
¢GyHKIHOHMPYeT B cTpyKType HalmoHaIpHOI accormanmm
crygendeckoro crnopra CIIA (National Collegiate Athletic
Association, NCAA). VIHCTUTYT CIOPTUBHOIT HayKu OBLI OC-
HoBaH B 2013 ., ¥ ero OCHOBHas 3ajja4a — COfeicTBIE PU-
3MYeCKOMY ¥ MEHTAJIbHOMY Pa3BUTHUIO CTYHEHTOB-CIIOPT-
CMEHOB M MOJIOEXU B II/IOM, YIy4lleHNe VX 3[JOPOBbs
UM CaMOYYBCTBUs, MOBBILIEHNE YCIOBMII 6e30MacHOCTI
BO BpeMs 3aHATHUII CIIOPTOM, a TaKXe pacHpOoCTpaHeHMe
JIy4LINX OPAKTUK HAYIHOTO OOeCHeveHus B CTYAeHIeCKOM
criopTe. VIHCTUTYT OpraHU3yeT U IPOBOAUT UCCIETOBAHNUA
B obmacTy Hpu3nIecKoil HOATOTOBKM, CIIOPTUBHOM MEIMIIN-
HbI, ICUXOJIOTYY, IMTAHNS U Ka4eCTBa CHA B yIeOHBIX 3aBe-
IeHMsIX, 4 TAKXKe 3aHMMaeTCs COOPOM 1 aHAIM30M [JAaHHBIX
0 (pusMUECKOM U IICUXIIECKOM 30POBbE CTYAEHTOB-CIIOPT-
cMeHOB. Ilo uToraMm mccnenoBaHmMil MpeIaraloTCsA HayIHO
000CHOBAHHBIE PEKOMEHIALMY [JIsI CIIOPTCMEHOB, TpeHe-
POB, aAMMHICTPATOPOB U APYIUX CIELNAIICTOB, YIaCTBY-
OIIMX B IpolLecce CIHOPTUBHONM NOATOTOBKM. VIHCTUTYT
TaKKe pas3pabaTbiBaeT PEKOMEHMAAIMM U METORUYECKIE
Pecypchl 0 MOAiep>kKe KaK (U3NYecKOro, TaK ¥ MEHTa/Ib-
HOTO 3[0POBbsl YYalMXCA-CHOPTCMeHOB [24]. OTtmenbHOe
BHMMaHMe yfensieTcs 60pbbe ¢ JOIMHIOM U YIOTpebIeHn-
€M IICUXO0aKTUBHBIX BelecTB. CoBMecTHO ¢ HanmoHampHbIM
LIEHTPOM II0 60pbbe ¢ [OIMHTrOM VIHCTUTYT peanusyer Kpy-
IJIOTOAMYHBIE IIPOTPAMMBI TECTMPOBAHUA: Ha IIPOBEJEHME
IOIVHT-TECTOB ¥ NPEBEHTUBHBIX MEPOIIPUATUIT €KETOTHO
HarpaejsieTcst 60j1ee 5 MIUIMOHOB KOJUIApOB [25].

OpHuM M3 OCHOBHBIX HAIPaBIeHUI [eATeIbHOCTH
MHCcTUTYTA AB/IAETCS IPOBEieHNe UCCTIEHOBAHNIL B 06/1acTH
KapAJoJIOTM U TPEeOTBPAllleHNsI PUCKa BHE3AITHOM OCTa-
HOBKI Ceplia y CTYHeHTOB-CIIOPTCMeHOB. CIienmanucThl
VHCTUTYTa COTPYNHMYAIOT C MEAMIVHCKUMM OpraHM3a-
IUsIMM B OOZIaCTH MCCIeNoBaHWil, oOydeHust m obmeHa
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MIPaKTUKaMI C LIeJIbI0 MTPOABVDKEHM Mep IO YKpeIUIEHUIO
CepAeYHO-COCYAVICTOl CUCTEMbI ¥ CTY/IeHTOB-CIIOPTCMEHOB
[26]. CoBMeCTHO ¢ MeAUIIVHCKMMY SKCIEPTaMM CIIelyaii-
ctol VMHCTUTYTa paspaboramum MexoTpacieBble PeKOMeH-
maunu (The Interassociation Recommendations: Preventing
Catastrophic Injury and Death in Collegiate Athletes),
ofobpeHHble 13 BHENMIHNMN HAyYHBIMU ¥ MEFUI[MHCKU-
MU OpraHMsanyAMU. [JaHHbIe peKOMEeHJallM} OXBaTbIBAIOT
nepedyeHb Mep B C/Iyyae BO3HMKHOBEHMs YPe3BBIYAIHBIX
CUTYyalMil B Ipoliecce peannsanyy MporpaMM CIIOPTUBHOM
MOArOTOBKM [27].

VIHCTUTYT ABNAETCA KIIOYEBOW OPraHM3alyuell B Ipo-
BEfIEHMM VICCTIEOBAHMIT HONTOCPOYHBIX ¥ KPATKOCPOUYHBIX
3¢ PeKTOoB, IPOUCKXOAALINX B Pe3y/IbTaTe COTPSICEHNUIT MO3-
ra y CTYHeHTOB-CIIOPTCMEHOB [28], a Takke IPOBOAUT MC-
CrlefloBaHMsA, TIPENOCTAB/IAET PEeCypChbl [/ IOBbIIEHUA
OCBEOM/IEHHOCTH ¥ COTPYAHMYAET C Oojlee 4eM [ieCSITKOM
mepuuuHckux accoryanmii CIIA, ny6mmukys monydeHHble
PeKOMEHALMY B CIIPAaBOYHMKe 10 CIIOPTUBHON MeIyIVHe
(NCAA Sports Medicine Handbook), pykoBozctse mns me-
HeJl>Kepa, OTBETCTBEHHOI'O TI0 BOIIPOCaM 3[[paBOOXpPaHEeHNA
B ciopre (Athletics Health Care Administrator Handbook),
PeKOMEHJALNMAX IO OXpaHe ICUXMYECKOTO 3TOPOBb:A, pe-
KOMEH/JJallMAX MO OKA3aHUI0 KapAMOIOTMYECKO! MOMOIIN
U IPYTUX JOKyMeHTax [29-30].

B paspaboTke faHHBIX JOKYMEHTOB U MH(OPMAI[MOH-
HO-00pa3oBaTe/IbHbIX PECYPCOB VIHCTUTYT COTpyRHMYAET
C YJeHaMM acCOLMalNy, SKCIepTaMu M MCCIefoBaTes-
My 1 HanyoHanbHBIM IEHTPOM MCCTAENOBAHMUI TAXKEMBIX
CIIOPTMBHBIX TpPaBM, KOTOpBII Ha IIOCTOSHHOM OCHOBE
obecre4nBaeT MOHUTOPUHI C/Iy4aeB MOMyYeHMs TsDKe-
JIBIX TPaBM U 3a060/IeBaHUIL, CBA3AHHBIX C y4aCTUEM CTY-
IOEeHTOB-CIIOPTCMEHOB B OPraHM30BAaHHBIX CHOPTUBHBIX
meponpuATnAx B CIIIA Ha ypoBHe CHOPTMBHBIX KOMAaHJ,
KOJUIEZlKell ¥ YHMBEPCUTETOB, BXOIAMINX B aCCOLMALIMIO.
Ha nporsxenun yxe 6onee 30 et VIHCTUTYT ABIACTCA Ha-
[[MOHA/BHBIM JIUIEPOM B 067acT c60pa M MOHUTOPUHIA
TAHHBIX O CTATUCTMKE CIIOPTUBHBIX TPaBM B CTYJ€HYECKOM
ciopte CIIA [31].

B wyactm opraHMsanuyu Hay4HO-MCCTIEOBATETbCKOM
HeATeTbHOCTM VIHCTUTYT IpeMMyIIeCTBEHHO 3aHUMAeT-
Cs1 aHAM30M M COOPOM [AaHHBIX, a TaKXe pa3paboTKOIL
peKoMeHmanuil ¥ MHGPOPMALMOHHBIX pecypcoB. Baxno
OTMETHUTb, YTO YUpeX/eHNe, OyAy4M CTPYKTYypPHBIM IIOA-
pasfeneHyeM, IONy4aeT (UHAHCUPOBaHNE U3 CPENCTB
HammonanpHoIt acconmanum cryfeHdeckoro cropta CIIIA,
KOTOpas B CBOIO O4epeb PMHAHCUPYETCS IPeMMYIIeCTBeH-
HO 3a CYeT CPEfICTB CIIOHCOPOB, IIOKePTBOBAHMII ¥ OTYMCIIe-
HUI OT MPOJAXN IIpaB Ha TeNeTPAHC/IALUN HALMOHATbHBIX
CTyeHYeCKUX 4eMIMOHATOB. KOHKpeTHbII 06beM (uHaH-
CHpOBaHMs, BbIJie/IIEMBINl Ha J€ATENbHOCTb VIHCTUTYTa
KaK CTPYKTypHOTO mofipasfenenua HanuonanbHOM acco-
nmanuy crygendeckoro cropra CIIA, He npuBoanTcs, of-
HaKO M3BECTHO, 4TO Joxox Acconmanuu B 2017 1. cocTaBuUI
1,1 Munappa fonnapos, a B 2024 r. — no4tu 1,4 Mmunamap-
Ia pommapos [32].



Accommanusa «SHAPE America»

OpHoit 13 061IeCTBEHHBIX OPraHU3ALNI, AeICTBYIOMINX
B cepe HayqHOTO ObecIiedeHns, ABIAETCs U Acconyanmus
«SHAPE America». [JanHast OpraHusaIyus BKI04aeT B cebs
LleZIBIl  psifi OOIeCTBEHHBIX CIOPTMBHBIX OpraHM3aLNIL,
OJHOII 13 KOTOPbIX ABAeTcAd HanmonanbHasa acconyanus
criopta u pusndeckoro Bocnuranus (NASPE).

HaryonanpHast accoumanus cropra u (U3MYECKOro
BOCITUTAHNUSA, ObIa CO3[aHa C LeNbI0 MPOBETEHNUS KOM-
TIJIEKCHBIX MCCIEJOBAHMIA ITO CONPOBOXIEHNIO CIIOPTUBHOM
IIOATOTOBKM aMepI/IKaHCKI/IX CHOpTCMeHOB " M3HA4Ya/IbHO
HaXOJM/Iach B COCTaBe AMEPUKAHCKOTO aJIbsHCA 3[J0POBbs,
(I)I/I3I/I‘~ICCKOI‘O BOCIIUTAaHUA, pereaLU/H/I ¥ TAaHIIEB, OTBEYasa
3a pa3pabOTKy HAIMOHAIbHBIX CTAHAAPTOB IO (HU3UIECKO-
My BOCIIUTAaHUIO, CTaH}IapTOB IIOATOTOBKI y‘{I/ITeHeI/“I n py-
KOBOJICTB II0 CIIOPTMBHO-00Pa30BaTe/IbHOI [IesITeIbHOCTH,
(manpumep, «<Moving into the Future: National Standards for
Physical Education»), koTopble UCIIONb30BaMNCh KaK OCHOB-
Holt opuenTtup B CIIA [33].

B 2013 r. AMepuKaHCKUII albAHC 3[0pOBbA, (usmde-
CKOTO BOCIIUTAaHUA, pereaLH/H/I U TaHLIEB CMEHWJ/I Ha3BaHIE
U OBUI PECTPYKTYPUPOBAH — OPraHM3ALNsI CTA/IA AeVICTBO-
Batb nop HazBaureM «SHAPE America» (Society of Health
and Physical Educators), B pesynbrare yero HarmonanpHas
acconuanys cropra u GpusNYecKoro BOCIUTAHUS IepecTa-
Jla CyILIeCTBOBAaTh KaK CaMOCTOATENbHAas CTPYKTypa, a ee
¢byuxuun u mybnukauuyu 66Ut nuTerprposansl B «SHAPE
America» B KadyecTBe OJHOV U3 OPTraHM3AINII-UIECHOB.
Accoumannsa «SHAPE America» mpopo/mxaeT pasBUTHe
U pacripocTpaHeHye CTaHapTOB, IPAKTUK U METOMYECKIX
MarepuanoB B 06mactu GpU3MIECKOro BOCHUTAHUA U QU3K-
YeCKOJl aKTMBHOCTH, @ TaK)Ke MOAeP>KMBAET 1 IIPOJIBATAET
Hay4HbIe MCCIEIOBAHN 110 BOIpocaM (M3MIEeCKOl aKTVB-
HOCTU, IIeJarorukKu, 3nmMaeMIOJIO0TrUn (1)VI3I/I‘I€CKOI7[ AKTUB-
HOCTU U CMEXHBIX mucuuivimH. Tak, B cocraBe «SHAPE
America» peiictByer VccnegoBarenbckuii coBet (Research
Council), KoTOpBIiT OTBEYaeT 3a KOOPHOVMHALMIO MCCIENO-
BaTC/IbCKUX MHUIIMATUB U HpOFpaMM, KOTOPI)IC HPOBOHHT-
Cs1 IPeMMYIIECTBEHHO B cdepe PU3NIecKoll aKTMBHOCTU
Y MaccoBoOro cropra [34].

Kpome Ttoro, «SHAPE America» saBnsieTca msmareneMm
pAna IpoQIIbHBIX >KypHATIOB U HMepHOAMYCKIX V3aHMUI,
HpeHHaE}Ha‘IeHHbIX Jiviecs paCHpOCTpaHeHI/IH KakK HpaKTI/I‘Ie-
CKUX, TaK "N Haqube MaTepI/IaHOB. O}IHI/IM "3 HUX ABIA-
ercs «Kypram mo Bompocam (pu3MUECKOrO BOCIUTAHMUS,
pekpeaunn u TtaHueB» (Journal of Physical Education,
Recreation&Dance) — peleH3MpyeMbIll HayIHBIN >KypHas
Y OCHOBHOE OTpaciieBoe u3faHue opranmsanuu [35]. Eme
OJHO n3faHme — «E>KeKBapTaIbHbII XXy pHaJI MCCTIEOBaHUI
B obmacTu ¢usnmdeckoit akTUBHOCTU U cropra» (Research
Quarterly for Exercise and Sport) — Taxyke Hay4HBII Xyp-
HaJI, IyOIMKYIOLINIT pe3y/IbTaThl UCCIEHOBAHNMI B 06/1aCTH
HBI/II‘aTeTIbHOI?I AKTMBHOCTH, (bI/ISI/IOHOI‘I/H/I U neparormkKm
[36]. IIpy aTOM B LIeJIOM OTMEYAeTCs, YTO Pe3y/IbTaThl Jie-
ATETIBHOCTY JAHHOI Accolmanyy BHOCAT BKJIAJ| IIPEUMY-
I1[eCTBEHHO B cepy (U3NIeCKOil AKTUBHOCTU 1 MACCOBOTO
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CIIOpPTa U He MMEIOT CYLIeCTBEHHOIO BAIVAHMNA Ha MPAKTUKY
pasBuTHA criopTa BeICIIX gocTipkeHnmit B CIIA [9].

MexpyHapomHas acCOaluA CIOPTUBHBIX HaYK

(International Sports Sciences Association (ISSA)

Cpenyt fpyrux 0611eCTBEHHBIX OPTaHU3ALNIL CTIEAYeT OT-
MEeTUTb MeXIYHapOJHYI0 aCCOLMALMIO CIIOPTUBHBIX HayK.
HeCMOTpﬂ Ha OTCI)UIKY B CBOE€M Ha3BaHNM Ha CIIOPTUBHDbIE
HayKM, aCCOLVALA He 3aHMMaeTcA IIPOBeleHNeM HayYHBIX
MCCTIelOBAHNIT B CIIOPTe, a peainsyeT pasnindHbie 06paso-
BaTeJIbHBIE [IPOTPaMMBI B cepe CIIOpTa 11, 6YAyIM KOMMep-
YECKOJ OpraHM3alyeil, urpaeT BEAYILYI0 po/b B IIOJIOTOB-
Ke KafpoB [y cnopTuBHoi oTpaciu B CIIA. Acconmanys
6bl1a ocHOBaHa B 1988 1., 11 ee ITIaBHON 3ajadell ABIAETCI
obydenre u cepruduKanusa MepcoHaIbHBIX TPEHEPOB, UH-
CprKTOpOB 10 prHHOBbIM IIporpaMmmaM, TpE€HEPOB 110 CU-
JIOBOJ IIOATOTOBKE, IMETOJIOTOB, HyTpI/ILU/IOIIOI‘OB n ]IpyI‘I/IX
crieranuctoB. IIpu aToM 06ydeHUe JOCTYIIHO CIIeLMaIn-
cram Kak n3 CIIIA, Tak u fpyrux crpaH [37].

Accounanys CTaBUT L{e/IbI0 IPUOOIINUTH K 3T0OPOBOMY 00-
pasy xmusHu 100 mummnoHos Yenosek K 2030 r. JocTibkenne
CTOMb aMOMLMO3HON LeNM CBA3BIBAETCS C peanmsanyeit
obydeHust u cepruuKanuM CHELMATUCTOB He TOMBKO
B CIIIA, HO M fpyrux cTpaH Mupa. B HacTosmee Bpems
opraHmsanys mpeparaeT 6onee 50 mporpaMm cepTuduKa-
nyy. ITo faHHBIM OpraHM3aluM, OHA IOATOTOBWIA M Cep-
Tudumposana moutu 500 THICSIY TpeHepoB 13 176 cTpan
[38]. Kpome Toro, Accoumarusi mpeiiaraet pasHoobpas-
Hble 06pa3oBaTeIbHble KYPChI /st PUTHEC-MHCTPYKTOPOB,
cpeny HUX: «(pUTHEC-MHCTPYKTOP», «CTapnil GUTHEC-UH-
CTPYKTOpP», «MHCTPYKTOP IO IAyIpAU(PTUHTY» U TaK [a-
nee. [ToMuMo 06yHAOIINX KYPCOB OPTAHU3ALNS Pean3yeT
IIporpaMmbl CepTI/I(bI/IKaLH/H/I AJ1s1 TIEPpCOHA/IbHBIX TPEHEPOB,
I/IHCprKTOpOB II0 prHHOBI)IM IIporpaMmmam, CriequaancToB
II0 CHJIOBBIM TPEHMPOBKaM, JETO/NIOTOB Y TaK flajiee.

O6yuaromine IporpaMMsl IPOBOSATCS IIPEUMYIIIECTBEH-
HO B OHJIaIH-popMarTe, a MX CTOMMOCTD Pa3/IMYaeTCsA B 3a-
BUCHMOCTM OT HampasjeHus. Hampumep, croumocts 06y-
yeHnsA 1o 200-4acoBoll MpOrpaMme «MHCTPYKTOP IO iiore»
cocrapigeT noutu 1200 pgommapos 3a 12 MecsAles oéyqe-
HUA, CTOMMOCTD o6yquI/m II0 IIporpaMme «I/IHCprKTOp
M0 KMKOGOKCHHTY» — 320 o/U1apoB 3a 12 MecsieB obyde-
HIsL, A TI0 IPOrpaMMe «CIELMAIUCT 110 JiedeOHOT PU3KY/Ib-
Type» — 950 mommapoB 3a 12 MecsieB o6ydeHUs IO CO-
crosaHuio Ha 2025 1. IIpu 3TOM accoumanysa IpefocTaBisaeT
CKUIOKN Ipn HOKyHKe HECKOJ/IbKUX ITpOrpaMM U BbIJA€T CEP-
TUQUKAT 10 OKOHYAHUY U CTjaue UTOTOBOTO 9K3aMeHa [39].

MexgyHapogHas acCOLAlyA CIIOPTUBHBIX HayK pa3BU-
BaeT MAPTHEPCTBO C PAMIOM OpraHM3alMil M KOMMepPYeCcKIX
KOMITaHMII, HampuMep ¢ Accouuarueit 350poBbs u ¢ur-
Heca (Health and Fitness Association), kotopast oObenmu-
HseT (uTHec-KIyOBI, PUTHEC-CTYAUM U KIyObl 3TOPOBBS
10 BCEMY MUPY, C ANbSHCOM CHeIanucTos 1o jore (Yoga
Alliance) — Benmy1uelt opraHusauueii 0 CTaHAAPTU3ALUN
u cepTudukanumu B ob6mactu itoru, a Taxxke HarmoHaipHbIM
coBeToM 3KcIepToB 1o ¢urHecy (National Board of Fitness
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Examiners, NBFE) u KanudopHuuiickoit accormanmeit yact-
HBIX BbICIIMX y4eOHbIX 3aBemenuit (California Association
of Private Postsecondary Schools, CAPPS). B uenom acco-
LVAnUs COTPYyAHUYAET C (UTHEC-KIyOaMu, KOTOpbIe To-
TOBbI IIOMOYb BI)IHYCKHI/IK&M acconranmun B pr}IOYCTPOﬁI'
CTBE M MOCTPOEHNUN IPOQeCcCHOHATBHOI Kapbepsl B cdhepe
¢urHeca. MexxyHapogHas acCOLMaIysi CHOPTUBHBIX HayK
SBJIACTCS YaCTHOI KOMITaHMEN U He MyO/IuKyeT nofpo6HbIe
¢unancoBble 0TYeThl. OFHAKO U3BECTHO, YTO [JOXOJ Opra-
Husauuu B 2024 1. coctaBui 154 ThICAY [JO/IAPOB, @ OCHOB-
HBIM MICTOYHMKOM [0XOJa ABJIAIOTCA CpeACTBa, HOCTyHaIO'
1iye OT IPOJAXY 06pa3oBaTeNbHBIX mporpamMmm [40].

AMepuKaHCKHIT KOUIEAK CIIOPTUBHOI METUIITHbI

(American College of Sports Medicine, ACSM)

B xauecTBe elje OfHOI OpraHM3anuy B 06IACTHU CIIOP-
TUBHBIX HayK CIeflyeT OTMETUTb AMEPMKAHCKMII KOJUIEIXK
CIIOPTUBHOI MeIMUMHBL Tak Xe Kak ¥ IpefblAyLias pac-
CMOTpeHHas OpraHms3anusA, AMEpPUKAHCKMIT KOJIIEHXK
CTIIOPTUBHOV MENMIMHBI — KOMMepuecKas OpraHM3aIusd,
peanmsyomasg IPOrpaMMBbl HOBBIMIEHUA KBaIMPUKALN
U cepTudUKAUMU [ CHELUATUCTOB B 0OMACTM CIOpTa
u ¢uUTHeCa, a TaK)Ke IPOrPaMMBbI OBbILIEHN! KBamuduka-
s U cepTuduKannm B 061acTi MEIUIIMHDL 4711 METUI[UH-
ckux pabotHuKoB. Oprannsanusa ocHoBaHa B 1954 1. 1 nme-
eT 11 pernoHanbHbIX oTAeneHuit [41]. YieHCTBO B KOMIEmXKe
OPraHM30BAaHO IO TpeM YpoBHAM. B 2025-2026 rT. cTom-
MOCTb 4IEHCTBA /I CTY/IEHTOB cOocTaByAeT 30 [O/INapos,
O7A YYacTHMKOB IIPOTPaMM aCHMPAHTYpPBl UM OPAMHATY-
ppl — 160 [o/mapoB, a CTOMMOCTb IPO(ecCHOHATBHOTO
YIeHCTBa — 260 motapoB. YIeHbl MOMyvarT TOCTYII K Ha-
YYHBIM JKYPHa/laM, M3JaBaeMbIM AMEPMKAHCKUM KOJIef-
K€M CIIOPTMBHOM MEULVHBI, €XEeMECSIYHOM pacChliIKe,
IpodecCcOHATPHOMY KOHTEHTY U CKMKAM Ha IMPOrPaMMBI
TIOATOTOBKIL.

AMepUKaHCKIIT KO/UIEJK CTIOPTUBHOI MEeANLIMHBI IIpef-
naraeT obpasoBaTeNbHbIe IPOTPAMMbI Al CIELUAINCTOB
110 /1e4e0HOI PUSKYIbTYpE, PUTHEC-TPEHEPOB M METUIIMH-
ckux paborHukoB. O6ydeHne IPOBOFUTCS B OHIANH-POP-
MaTe, IIpU 9TOM UTOTOBBIN 9K3aMeH MOXKHO CHATh KaK OYHO
B IIeHTpe TeCTUPOBaHUA, TaK U OHJIANH. CTOMMOCTD IMpo-
XOXKJeHUA KyPCOB TaKXXe BapbUPYeTCs: HaIpUMep, «CepPTH-
(GUIMPOBAHHBIN UHCTPYKTOP 11O TPYIIIOBBIM 3aHATUAM» —
310 pomnapoB miA 4ieHOB U 410 [o/mapoB AiA TeX, KTO
He SIB/IIETCS] WIEHOM; «CEPTU(PUIMPOBAHHBIN CIIELMATNCT
mo ymedebHOi GU3KYIbTYpe» — 350 HOMIApOB A Wie-
HOB 1 460 JomIapoB [ ocTanbHbIX. CTOMMOCTD IIOBTOP-
HOII cepTudukanuu coctasaster 205 HOUIAPOB /I WIEHOB
u 235 10/IapoB I TeX, KTO He MMeeT YWieHCTBa [42].

[ToMyMo 06y4aIOmMX KypcoB AMepMKaHCKMIT KOJUIEK
CTIIOPTUBHOV MERMLVHBI 3aHMMAETCSA WU3JAATENIbCKON [lesd-
TeJIbHOCTBIO 1 B HACTOsAIIEe BPeMs BBIITYyCKaeT 6 HAay4YHBIX
XKYPHA/IOB, B KOTOPBIX MyOMUKYIOTCSI Pe3yIbTaThl MUCCIIe-
[OBAHMII, OTYETHl O HAYYHO-UCCIEHOBATENbCKUX paboTax
U [pyTye IpaKTU4ecKye MaTepyasbl, OCHOBAaHHbBIE Ha ITOMY-
YEeHHBIX HayYHBIX JaHHBbIX. Cpelu M3JaBaeMbIX >KYPHANIOB
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MOYXHO OTMETHUTD TaKMe BeCbMa BbICOKOPEITHHIOBbIE XYP-
Hasbl, Kak «Medicine and Science in Sports and Exercise»,
«Exercise, Sport & Movement», «Current Sports Medicine
Reports» u «Exercise and Sport Sciences Reviews» [43].

AMepUKaHCKMIT KO/JIEIX CHOPTUBHOM MENUIIMHBI TaK-
Ke U3JjaeT Hay4Hble PYKOBOZCTBA, CPEY KOTOPBIX Hanboee
M3BECTHBIM MOXKHO CIUTATh «PyKOBOACTBO AMEpPMKaHCKOTO
KOJUIefI>Ka CIIOPTUBHON MEAMLIMHBI II0 TeCTMPOBAHMIO 1 Ha-
3Ha4YeHMI0 ¢uandeckux ynpaxsenuin» (ACSM’s Guidelines
for Exercise Testing and Prescription), BiepBble omry6amko-
BaHHOEe B 1975 I. 1 ¢ TeX MOp MHOTOKPATHO II€PEU3JTaHHOE.
JlaHHOe PYKOBOACTBO CONEPXKUT HAYYHO OOOCHOBAHHBIE
CTaHAPTHI 10 TECTUPOBAHMIO U HA3HAYEHUIO (PU3MIECKNX
YIpaXHeHWIT II KaHAMIATOB Ha cepTUMKALNIO, CIeL-
QIICTOB U CTY[EHTOB. B HacTosIee BpeMsi OIMyOIMKOBAHO
12-e n3ganMe JaHHOTO PyKOBOACTBA. KpoMe nedaTHOI IIpo-
AYKUUKM KOUIEMK IyOIMKyeT Mpe3eHTALUM U MY/IbTHMe-
OVITHBIE MaTepUaIbl IO PA3INYHBIM aclleKTaM CIIOPTUBHON
MERMUVHBL U 3aHATHIT GU3MIECKOI aKTUBHOCTbIO. BmecTe
C TeM, KaK I[OKa3aj aHalIu3 MaTePUaIoB OPULIMATBHOTO
Be6-caifTa OpraHM3aluy, OHa He 3aHMMAETCS IPOBENEeHIEM
HAyYHbIX MCCIENOBAHNIT B 00/1acTy (PU3MIECKOI aKTUBHO-
CTM U CIIOPTA, a BefleT IPeNMYIeCTBEHHO KOMMEPUECKYIO
[esITeNIbHOCTD B BIJ€ MPOBefeHNsi 0O0pasoBaTe/IbHbIX Kyp-
COB IIO IOBBIIIEHNIO KBamupukauuu B obmactu ¢purHeca,
¢bu3NMIecKoit aKTUBHOCTH, Ie4e0HOI GU3KYIBTYPBL U CIIOP-
TUBHOI MeIVIMHBI, peann3ys TaKXe M U3ATeNbCKYIO fes-
Te/IbHOCTb.

OcCHOBHBIE NCTOYHMKM JOXOfa KO/UIeMXa — JIOXOf
0T 00pa3oBaTENbHBIX MIPOTPAMM ¥ MIPOBENEHMS TEMATHYe-
CKVIX CEMUHApPOB U KOH(epeHIINIT, WIEHCKUE B3HOCHI, IOXOJ
OT OpTaHM3AIUY VHBIX MEPOIIPUATHIL U CTIOHCOPCKIIE Cpefi-
ctBa. Ilo nuroram 2024 r. 4MCTHIN ONEPALIOHHBIN JOXOF, Op-
TaHU3ALMU COCTABIII 527 THICAY JO/UIAPOB [44].

Yuusepcurers: CIIIA

B oTnmume OT BbIIE PacCMOTPEHHBIX OpTaHM3ALNIA
BKJIaJ, B Pa3BUTHUE HAYKU O CIIOPTE BHOCAT YHUBEPCUTETHI
CIIIA, Ha 6ase KOTOPBIX HEVICTBYIOT HE TOIBKO CTyfeHYe-
CKJe CIIOPTUBHBIE KIYOBI, HO U Hay4YHbIE TabopaTopui, 3a-
HMMAIOIIVeCs] B TOM 41C/Ie HAyYHBIM ObecredeH1eM MOfro-
TOBKM CIIOPTCMEHOB.

Tak, B CraH(OpACKOM yHUBepcUTeTe (PyHKIMOHUPYET
JTaboparopusi uccrIenoBaHMil PabOTOCIOCOOHOCTI Uemo-
Beka (Human Performance Laboratory), B xoTopoit mpo-
BOJATCA MEXAUCUUIUIMHAPHBIE MCCIENOBAaHMA IO O10-
MexaHUKe, (usnonoruy, peabWIMTALUN CIOPTCMEHOB
[45]. B TapBappckom yHuBepcutete paboraer Oten crop-
TUBHOM MepmuuyHbl yHMBepcuTera (Harvard University
Health Services — Sports Medicine), roe KomaHzma Bpaveit
M CHOPTUBHBIX TPEHEPOB O00eCledrBaeT MeIMIIHCKYIO
MOfIeP>XKKY U peann3yeT MepoIpUATHA 10 NpodUIaKTIKe
TpPaBM y CTYAEHTOB-CIIOPTCMeHOB [46]. B YHusepcurere
BupmxuHnm 3a CHOPTUBHYI0O MENULVHY M Hay4HOEe CO-
IIPOBOX/IEHNE IOATOTOBKM CIIOPTCMEHOB OTBeYaeT IIpo-
¢unbHbIL [lemapTaMeHT CIOPTVBHON MENULIMHBL, a TaKXKe



JemapraMeHT KMHE3MOJIOTMM U  CIeLUaNu3MpOBaHHbIE
nmabopatopun. Hampumep, B HeM (QYHKUMOHMpPYeT 1abo-
paTopus TPaBM ¥ JBUTATENbHON aKTMBHOCTM CIIOPTCMEHA
(EASIL) ¢ obopymoBaHMeM [AJIsI MCCIENOBAHNS [IBIDKEHUS
U MBIIIEYHOJ aKTVBHOCTY CTYAEHTOB-CIIOPTCMEHOB [47].

B renom 601ee 600 rccenoBaTebCKMX LEHTPOB 1 Ma60-
paropuit yausepcuteroB CIIIA peanusyioT mcciemoBaHMs
10 pas3/IMYHbIM BOIIPOCAM, CBA3aHHBIM C BefleHNeM 30pO-
BOro obpasa >KM3HH, 3LOPOBOTO IMUTAHUSA, IBUIATEIBHON
aKTMBHOCTH, B TOM YNC/IE B IIe/AX HOCTVDKEHMS BBICOKIX
CIIOPTVBHBIX Pe3y/IbTaTOB Y CIIOPTCMEHOB, IpefoTBpalle-
HISI CIIOPTUBHBIX TpaBM 1 peabmmmraunu. Ha npoBenenue
TaHHBIX JMCCIeJOBaHMII 4acTO BBIIENAIOTCA TOCYLAPCTBEH-
Hble TPAHTHI 13 OIOPKETOB OPTraHOB BIACTU B cepe oOpa-
30BaHN LITATOB VI MYHULNIATUTETOB. VI XOTSI pe3ynbTaTel
JaHHBIX MCCIEHOBAHMII TPeOYIOT TIATEeNbHON afanTaliun
K IIPOLIECCY CIIOPTUBHOI MOATOTOBKM, OCOOEHHO CIIOPTCMe-
HOB BBICOKOJT KBa/Mn(puKaLum, TeM He MeHee OHI MOTYT VC-
I10/Ib30BAThCA B IPAKTHUKE CIIOPTA BBICIINX FOCTIDKEHMII [9].

4. 3akmoueHue

Ha ocHOBe IIpoBeIeHHOro aHaMM3a MOXKHO C/IeNIaTh BbI-
BOJ O TOM, YTO Hay4uHbIM obecmedeHueMm crmopra B CIIA
rnaBHBIM o6pasom sanumaercss HOIIK CIIIA, Bkodast ero
ONMMIINIICKME IIEHTPbl HMOATOTOBKM, KOTOpblE OCHAILIEHBI
COBPEMEHHBIM BBICOKOTEXHOJIOTMYHBIM 060PYy[OBaHUEM,
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AHanu3 ny6nmkaLumMoHHON aKTUBHOCTU Y4YeHbIX B 06nacTu
CMOPTUBHOMN MeAULMHbLI, ah(PMIMPOBaHHLIX C POCCUUCKUMU
Hay4YHoO-UccneaoBaTeNibCKUMU U MeAULMHCKUMU YUYPEXOAEHUAMU

E.C. Kanpanosa“*, ]I.C. bapanosea®, A.C. Ocmposeckas’
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PE3IOME

AHamny3 my6IMKalMOHHONM aKTUBHOCTY POCCUIICKMX YYEHBIX B 006/1aCTH CIIOPTMBHOI MEAMIIVHBI aKTYa/leH B CBA3K C TPeOOBaHNMAMM Pas/IMYHbIX
BeyLIMX HayYHBIX U 06pa3oBaTeNbHBIX OPTaHM3alMiI K HayKOMETPUYECKMM IOKa3aTeIsAM, KIIOUeBBIMU U3 KOTOPBIX ABIAITCA MHJEKC Xuplla,
KO/IMYeCTBO IyOIMKALNIT ¥ LUTUPOBAHMII B BeAyLINX 6asax JaHHBIX.

Ilenplo MPOBENEHHOTO MCCTENOBaHMA OblIa OLEHKa HAYYHO! IPONYKTMBHOCTM Y4eHBbIX, ap@UINPOBaHHBIX C POCCUICKUMM HayYHBIMMU,
MEVILVHCKMMY U 06pa3oBaTe/IbHbIMI OPTaHM3ALUAMI, B KOTOPBIX MOTYT paboTaTh COTPYAHMUKY, Ybeil MOTEHIMANIbHOI cepoil MHTepeca SBIAeTCS
criopTuBHas1 MefuuuHa. [I71s1 9T0ro B 6ase JaHHBIX Scopus ObUIM 13ydeHbl HAyKOMeTpIUIecKie II0Ka3aTe/nn aBTOpOB XXypHana « CIIOpTUBHAs MeIUI[IHA:
HayKa ¥ IIPaKTHKa», IperofiaBaTerell NpoduIbHbIX Kadelp BBICIINX y4eOHbIX 3aBefieHMil (By30B) M Bpadeil CIIOPTMBHBIX KOMaH/], BHICTYMAIOLINX
B poeCcCHOHANbHBIX CIOPTUBHBIX /ivrax. Ha ocHoBanmu ananmnsa 6s1 copMupoBaH peiiTiHr 50 yueHbIX ¢ Harbomee BBICOKMM MH/EKCOM Xypia.
ITpy 5TOM TONBKO 7 13 HUX CHEMANMU3MPYIOTCA Ha CIIOPTUBHOI MefunuHe. JIugepoM cpeay Bysos 6611 CedeHOBCKMIT YHUBepcuTeT (6 yUeHbIX), OAMH
ydenslit npexcraBut By3 Cankr-Iletepbypra (IICIIOI'MY um. axan. JI.I1. Ilanosa). Vingexc Xuplua 3TuX UccnefoBaTesiell HAXONWICA B AMalla3oHe
or 7 1o 12, a y Tpex oH cocrtapsn 6omee 10. [IpoBeeHHBIN aHAMN3 MTyOIMKAIMOHHOM aKTUBHOCTY MIOKA3aJl, YTO KOMIECTBO POCCHIICKMUX YUEHBIX
B 00/1aCTI CIIOPTUBHON MENULIMHBI C MHAEKCOM XUpIia ¥ YMCIOM LHUTUPOBAHNIL B MEXXAYHAPOSHBIX 0asax JAHHDBIX, COOTBETCTBYIOLIMMU MUPOBBIM
CTaHJAPTaM, OCTAETCSI CPABHUTENBHO HEOOIIBIINIM.

Kntoueevie cnoea: ny6nvKanyoHHasi aKTMBHOCTD, MHAEKC XMpIua, Scopus, pOCCHIICKVE VCCIEHOBATENN, POCCUIICKIE yYeHble, CIIOPTUBHASL
MeuIHA
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Analysis of the publication activity of specialists in the field of sports
medicine affiliated with Russian research and medical institutions
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ABSTRACT

The analysis of the publication activity of Russian specialists in sports medicine is relevant due to the requirements of various leading scientific and
educational organizations regarding scientometric indicators, key among which are the Hirsch index, the number of publications, and citations in lead-
ing databases.

The purpose of the conducted study was to assess the scientific productivity of researchers affiliated with Russian scientific, medical, and educational
institutions where employees potentially interested in sports medicine may work. For this, scientometric indicators of authors of the journal “Sports
Medicine: Science and Practice;” faculty members of specialized departments in higher education institutions (universities), and doctors of sports teams
competing in professional sports leagues were studied in the Scopus database.

Based on the analysis, a ranking of the top 50 specialists with the highest Hirsch index was formed. The leader among universities was Sechenov
University (6 specialists), one specialist from the university of St. Petersburg (Pavlov University). The Hirsch index of these researchers ranged from 7
to 12, with three of them having an index of more than 10. The conducted analysis of publication activity showed that the number of Russian specialists
in the field of sports medicine with a Hirsch index and citation count in international databases meeting global standards remains comparatively small.
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1. Beepgenne oT 7 mMasa 2012 . Ne 599 «O Mepax o peanmsanyuy rocy-

XXI BeK MOXHO yBEPEHHO Ha3BaTb BEKOM JIOKa- [apCTBEHHOJ MOMUTUKY B 0671acTV 06pa3oBaHMA U HAYKI»
3aTe/MbHON MENULMHBI, U MCCIefoBaTeny, paboraromiue B KauecTBe 06asbl JaHHBIX, B KOTOPOIl JO/DKHO OBITH OIIy-
B CaMBbIX PasHBIX Hay4YHBIX cdepax, IOTY4al0T OCHOBHOI O/IMKOBAaHO OIpefie/IeHHOe KONIMYEeCTBO HAyYHBIX CTaTell
MOTOK MHGOPMALNM U3 OPUTMHANBHBIX CTaTell 1 0630pOB, [8]. B cBasm c atum B Poccuiickoit emepaliuy UMEHHO IIy-
OIYyO/IMKOBAHHBIX B PA3/IMYHBIX >KypHA/IaX, KOTUIECTBO OnuKanyu B KypHa/Iax U3 aTux 06a3 JaHHBIX Ha MPOTsDKe-
KOTOPBIX KaXAblll rof pacter [1]. Tak, Tompko B opHOI HUJ TTOC/IEAHNUX JIeT ObUIM OFHVM U3 K/IIOYEBBIX KPUTEPIEB
u3 KpynHeiumx 6a3 gaHHbx Pubmed uncno omy6mmko- 3¢ )EKTUBHOCTY [ESATENBHOCTU TOTO MINM MHOTO UCCIIENO-
BaHHBIX CTaTell npesbiaeT 30 MUUIMOHOB, a B KPYyIIHEI- BaTe/A U ydeHoro [9, 10].
el poccuiickoil 6ase maHHBIX «Poccumitckmit MHEKC Ha- [ToMyMo Iy6/IMKaLuit B )KypHaIax 3 Hauboee aBTOpH-
YYHOTO LMTUPOBAHUS» BKIIOYEHO 6omee 12 MUIIMOHOB TEeTHBIX 6a3 JAHHBIX BOXXHBIMI [/Is1 HAYYHOTO BJIMSIHUS y4e-
crareif, omyOIMKOBaHHBIX B Oonee yeM 6000 >XypHamax HOTO B TOJI VI MHOI 00/1aCcTU ABJIAIOTCA KOMUYECTBO €ro
[2, 3]. IIpu aToM fameko He Bce U3 >KYpHAJIOB COOTBET- OyOIMKALMIL M YMCI0 UTHUPOBAHMIL 9TUX PaboT, KOTOpbIe
CTBYIOT BBICOKMM CTaHAApTaM TpeGOBaHMII K ITyONMMKaIM- Hanboree 4aCTO PACcCUNTBHIBAIOTCS B BUfe MHAEKcA Xupla,
AM U 3TUYECKUM HOpMaM. B cBsA3M ¢ 3TUM KpYIHbBIE U3fa- BIIEpBbIE MPEIIOXEHHOTO aMePUKAHCKIM (pusnukom Xopxe
TeIbCTBA CO3JAI0T CBOM 0a3bl JAHHDIX, B KOTOpPbIE BXOHAT Xwupurem B 2005 ropy [11]. Tak, mMeHHO MHEekc Xupiia
XKYPHAJIBI, IIpOLIefiIne 0TOOp CO CTOPOHBI CIIELUaIbHO ¥ KOJIMYECTBO CTaTell B KypHa/IaX U3 BeAYIIUX 06a3 AB/IAOT-
KOMIICCHY, a TAaKXKe KOHTpONupymoouye cobIiofeHne pe- Cs1 OFHUMM U3 BRXKHENIINX TPeOOBAaHMIT K PYKOBOGUTEIAM
DAKIUAMU JKYPHA/IOB OIPeJe/IeHHbIX tTpeboBanmit (4, 5]. TPaHTOBBIX MUCCIEOBAaHUIA, MpeNbABAAeMbIX Poccuitckum
Takumy 6asaMm [aHHBIX B IIEPBYI0 OdYepefb SBIAIOTCA HayYHbIM (POHIOM M K COMCKATe/sIM BAKAHCUIT B BEAYLIMX
Scopus (u3pmarenpctBo Elsevier) m Web of Science (u3gma- POCCUIICKMX U 3apyOesKHBIX YHUBepcuTeTax [12, 13].
tenbcTBO Clarivate), B KOTOPBIX B HacCTOsIlee BpeMs pas- Ilenbio pab6oTh! ObUT aHAINM3 MyOIMKAILMOHHON aKTUB-
MeleHsl mybnukanyu 6omee 27500 u 22000 xypHamoB HOCTH y4€HbIX B 06/1aCTH CIIOPTUBHOI MeULIMHbIL, aun-
COOTBETCTBEHHO [6, 7]. Tak, umenno Web of Science 6pi1a POBAHHBIX C POCCUIICKUMYL HayYHBIMY, 0OPa30BaTeIbHBIMI
ynoMmaHnyTa B Ykase IIpesunenta Poccuitckoi ®enepannn U MEJVIUVHCKUMU YIPEXKIEHUAMMN.
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2. Matepuaisl 1 METOJBI MCCTIEJOBAHUS

Jlna pellleHNs TIOCTaBICHHOM LN TpeMs MCCIefjoBaTe-
JAMM He3aBMCHMO JPYT OT Apyra B amperne 2024 roga 6bin
MIPOAHA/IN3MPOBAH apXMB XypHana «CIIOpTMBHAA MefUIN-
Ha: HayKa M NpaKTUKa» 3a mepuop 2014-2023 rr., mpodec-
COPCKO-TIpenoyjaBaTe/IbCKyie COCTaBbl MPOQUIbHBIX Kadenp,
KOTOpbIe IIPOBOJAT IIOATOTOBKY CTY/IEHTOB Ha 37IEKTMBHBIX
Kypcax «CriopTuBHas MeAMUIIHA» 1 « AHTUOINHIOBOE 0be-
CIIedYeHye» /Uiy KIMHNYIeCKUX OPAVHATOPOB IO CIIeIalb-
HocTH «JleuebHast PUSKYIbTYpa U CHOPTUBHAS MEAUIIMHA»
Be#ywux By30B Poccurickoit Depgepanum, U COCTaBbl Me-
AULVMHCKUX CTYXO6 CIOPTUBHBIX KOMAaHA HMpodeccroHab-
HbIx yur (Poccmiickoit npembep-nury, Egunoit mirn BTD,
KOHTMHEHTAIbHOI XOKKEHOM JIMIU), a TaKXKe MEeIUI[IH-
CKHe OpraHM3aluM, IIOfBeJoMCTBeHHble PefeparbHOMY
Me[VIKO-O1OIOrNYeCcKOMy —areHTCTBY. Bbibop >KypHama
06yCIOBTIEH TeM, YTO OH SIB/IIETCS M3JAHMEM B 00IacTH
CIIOPTUBHO MeJULIVHBI, peKOMEH/IOBAHHBIM BhIcier aTTe-
crauyoHHoit Komyccuett (BAK) mis my6mmukarum crareit co-
MCKaTesAMU YIEHBIX CTeIIeHell B COOTBETCTBYIOIEN oTpac-
JIL 3HAHWUIL, BXOOUT B «Oesbiit crmcok» BAK u ¢ 2022 roga
UHJEKCUpyeTcs B 6ase JaHHBIX Scopus.

Be16op 6a3pl gaHHBIX Scopus OOYC/IOB/IEH TeM, YTO OHA
SIB/ISIETCST ORHON 13 Hambosee MPECTIDKHBIX HAayYHbIX 6a3
TAHHBIX, 11 BK/IIOUYEHMA B KOTOPYIO JKYPHa/l HO/DKEH CO-
OTBETCTBOBATh OIpeleneHHbIM Kputepusm [4]. Ha ampens
2024 ropa B 970N 6a3e JAHHBIX COfiep>Kanock bomee 90 MuI-
JIMOHOB cTateit mouTy 13 28 000 >xypHaoB [6].

[Tocrme usy4yeHns apxuBa >KypHaja 3a YKa3aHHBIII I1epUOJ
OBUI COCTAB/IEH CIIMCOK BCEX aBTOPOB Iy O/IMKALNiT BCeX TUIIOB
C yKa3aHyeM KO/I4ecTBa 11 IePIOfa UX IyO/IUKALil B )KypHA-
7e. Bcero 6bIT cocTaB/IeH CIIMCOK 113 926 YYeHbIX, KOTOpbIE ITy-
O/IMKOBA/IICh B )KypHaJle WIM BXOIAT B COCTAB IPOQIUIbHBIX
Kadenp BeMYLIX BBICIINX YIeOHBIX 3aBefenHuit Poccu.

3arem B 6ase gaHHBIX Scopus ObUI IPOBENEH aHANN3
Pas3NMYHBIX aCIeKTOB MYOIMKAIIMOHHOM aKTMBHOCTU 9TUX
y{IeHbIX, BK/II0Uast MHAEKC XMpIa, KOMINIeCTBO MyOInKaIui
¥ UUTUPOBAaHMIA 33 BCe BPeMdA U 3a IATUIETHUI IEpUOT,
MpefLIecTBYIOIINIT TpOBeileHNnIo uccnegoBanua. Ha oc-
HOBAHUM IIOTYyYE€HHBIX NAHHBIX ObUI COCTAB/IEH PEITVHT
50 y4eHBIX ¢ CaMbIM BBICOKUM MHAIeKcoM Xupma (Tom-50),
a TakKe PefTUHT Haubo/lee aKTUBHO Iy OIMKYIOLIMXCS yde-
HBIX 3a IATWIETHMII MepHOf, NPefIIeCTBYIONINII IpoBefe-
HUIO MCCTIEOBAHUA, YY€HbIX, I/ KOTOPBIX CHOPTMBHAA
MeIMILIMHA AB/IAETCA OCHOBHBIM HAaIIpaBJIeHNeM HAay4HO-JC-
CJIeJOBaTEeNbCKON JeATETbHOCTI.

3. PesynbTarsl

Hna 7 wccnepoBareneii, HaxogAMXcsA B Tomn-50 yde-
HbIX ¢ Hambo/mee BBICOKMM WHAEKCOM Xmplia, CIOp-
TUBHYI0O MeJMIVIHY MOXKHO CYMTaTb OCHOBHON cdepoil
HayyHOTo WMHTepeca. JIuplepoM IO KOMMYECTBY TAKMX
yueHbIx ABndercsa IlepBbii MOCKOBCKMIT TOCYlapCTBEH-
HBIIl MeIVUIMHCKuI yHuBepcuteT umenm V1. M. CeueHoBa
(Ceuenoscknit yHuBepcnreT) — 6 ydaennix (V1. A. Jlasapesa,
E.E. Aukacos, 9. H. besyrnos, B. A. bagruesa, E. C. KoHesa,
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B.I. 3unoB). OpumH Yy4YeHbBII IIpeNcTaBlIsAeT YHUBEPCU-
ter u3 Cankr-Iletepbypra (B.1O.Xaittur us Ilepsoro
Cankr-TleTepbyprckoro rocygapCcTBEHHOTO MERMIIMHCKO-
ro yuusepcurera um. VI.IL ITaBmoBa) (tabm. 1). VMHpmexc
Xupiia 3TUX y4eHbIX HaXOJMTCA B JuamasoHe oT 7 fo 12,
a y Tpex U3 Hux oH cocTaBu1 10 un 6onee (V1. A. Jlazapesa,
E.E. Aukacos, 9. H. besyros).

KonmnyectBo mybnmkaumii 3TUX y4eHBIX 3a BCe BpeMs
HaxXoAMIoCh B Auama3oHe oT 22 jgo 133, a 3a mATHIETHUNI
Hepyof, IPeIIeCTBYOINI IPOBEIEeHNIO MICCTIENOBaHNA, —
B quamnasoHe oT 8 go 89.

[Ipu anammse MyONVMKALVMOHHON AKTUBHOCTM YYEHBIX
II0 KOZIMYeCTBY ITy6nuKanmuii 3a IATh JIeT, IPeALUIeCTBYOLINX
MCCTIeflOBaHMIo, B TOI-20 HarbosIee 9acTo MyONIMKYIOLIXCS
aBTOPOB BOIW/IM TPO€ YYEHBIX, [/I1 KOTOPbIX CIIOPTUBHYIO
MeMIVHY MOXXHO CYUTAaThb OCHOBHOM c(epoil Hay4HOro
unrepeca (E.E. Aukacos, 9.H. besyrnos, B.A. bapgTnesa)
(tabm. 2), Bce oyt nmenu appumanuio ¢ ITepsiv MTMY
uM. V1. M. CedeHOBa 11 HAXOAMINCH B PEITHHTE YUEHBIX C Ca-
MBIM BBICOKUM MHAEKCOM XUpla.

4. O6¢cyxneHne

ITpoBemeHHbIN aHAMN3 IIPOJEMOHCTPUPOBAII, 4TO B Poc-
CUM B HACTOsIlee BpeMs JIMIIb HeOOJIbIIoe KOMUIeCTBO
UICCTIENOBATENEN, IIA KOTOPBIX CIEIMAaNbHOCTh CIOPTUB-
HasA MeJVILMHA SBJIAETCA OCHOBHOI, UMEIOT MHAIeKC XuplIa
10 u 6ormee B MeXAyHAapOXHBIX 6asax JaHHBIX. B To e
BpeMsA 9TOT II0Ka3aTeNlb CPelyl YYEeHBIX JPYIMX CTpaH MO-
xeT gocturarb 20 u 6oree He TONBKO B BUJIE VICK/IIOUEHUS,
a IPefCTaB/IATh c060It pyTHHHOe siBieHre [14]. Ha MmomenT
IpOBefeHNsI VCCIIE[OBAHMS CPeAy 3apyOeXKHBIX YYeHBIX
B 00/1aCTH CIOPTUBHOM MENULIVHBI MOXKHO BBIJETUTD DS
ydeHbIX, UbM IOKas3aTenyu MHAeKca Xupuia B 6ase Scopus
npesbimaoT 70. K HuM otHOCATCA Lars Engebretsen ¢ uH-
nexcoMm Xmpura 114, Jiri Dvorak ¢ mupgexcom Xupma 110,
a taoke Willem H. Meeuwisse u Sanjay Sharma ¢ nHpmexca-
vy Xupma 80 1 78 COOTBETCTBEHHO.

HeBbIcOKMe OTHOCHTENIPHO BENYIIMX yYEHBIX U3 IPYIUX
CTpaH IOKAa3aTelM POCCUIICKMX YYEHBIX MOTYT OBITb CBf3a-
HbI C TeM, YTO GOJIBIIMHCTBO MX CTaTeil ObUIM OIMyOIMKOBa-
HbI B PYCCKOSI3BIYHOM CETMeHTe, B TOM 4mcie 6aspl Scopus,
a TaKKe IyONMMKALMS POCCUICKUX YYeHBIX OCYIeCTBISETCS
BHe 6a3bl JaHHBIX Scopus. B To >ke BpeMst CefyeT OTMETHTS,
YTO KOJIMYECTBO UUTHPOBAHWIA B TeYEHME TIOCTIEHNX ITATY JIET
BeYLIMX POCCUITCKIX MICCIEROBaTeel B 6ase Scopus ocTaeTcst
OTHOCHUTEIBHO HEBBICOKIM, YTO MOYKET ObITh CBSI3AHO C IyO/u-
KaI[UsAMY BHE 9TOI1 6a3bI W/ B €€ PYCCKOSI3BIYHOM CETMEHTe.

AHanmu3 ny6IMKAIIMOHHOM aKTUBHOCTY BERYILUX 3apy-
OeXXHBIX yIeHBIX B 00/1aCTV CIIOPTMBHOI MENULVHBI 3a ITe-
puop ¢ 2019 mo 2023 r. BRIABM/ BBICOKYIO MHTEHCUBHOCTD
UX Hay4HOII fesatenpHocTin. Tak, Lars Engebretsen omy6mu-
koBaJI 140 crareit u umern 23 178 nutnpoBanmit, Jiri Dvorak
CTaJ1 aBTOPOM 27 myOIMKanuit u uMern 14 965 uTupoBaHmii.
Willem H. Meeuwisse n Sanjay Sharma Taxxe Obuin Bech-
Ma aKTMBHBIMH, OIy0/mkoBaB 23 u 116 crareil 1 MOMy4uB
11816 n 15274 puTHpOBaHMs COOTBETCTBEHHO. DTU IaHHbIE
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IIOOYE€PKNBAOT AaKTMBHOE YydYacTue 3&py6e)KHbIX Y4I€HbIX
B (hopMUPOBAHNM AKTYa/IbHOI TOBECTKY B CIIOPTUBHOIT Me-
AULVHE M X 3HAYNTEJIbHOE BIVAHNE Ha pa3BUTNE HaHHOI/uI
obmacTiL.

Obpamjaer Ha cebsi BHMMaHHUe Treorpaus ydIpex-
HeHMI?I, B KOTOPBIX TPYyAATCA Ham6onee IIPpOAYKTMBHDbIE
poccuiickme ydennte. IllecTs u3 Hux ad¢uIMpoBaHBI
¢ CeueHOBCKMM YHMBEPCUTETOM, a OJVH IPENCTABUI BY3
u3 Cankr-Tlerepbypra. 9T0 MOXET CBUEETEIbCTBOBATD
0 chOpMUPOBABIIeNCs LEHTPATN30BAHHOCTY UCCIEHOBA-
TEJIbCKO1 IesITENTBHOCTYU B 00/IaCT CIIOPTUBHON MeJVIIVHbBI
Ha Tepputopun Poccuiickoit @emepanyy, BeposaTHeE BCETO,
CBSI3aHHOI KaK C MepaMMy, IpefIpYHIMaeMbIMI KOHKpeET-
HBIMI YHUBEPCUTETAMM, TaK M aKTMBHOCTbIO OTHE/IbHBIX
uccienoBarenbckux rpynn (tabm. 1). Tak, CedeHOBCKMiL
YHI/IBepCI/ITeT Ha TIIPpOTSOKEHUM IIOCNIENHUX JIET BXOAUT
B 4YNC/I0 BEOyIIUX pOCCI/II?[CKI/IX BBICHINX y‘Ie6HI)IX 3aBe-
HeHMI?I y4qacTBOBaqI MM Y49aCTBYE€T B IIpOrpaMme IIO IIO-
BBIIIEHNI0 KOHKypeHTOCIocobHocT By30B «Tom 5-100»
U IIpOrpaMMe CTPATErNIeCKOro aKaleMIueCKOTo MUepCTBa
«ITpnoputer-2030», B paMKax KOTOPBIX aKTMBHO IOOIIPA-
eTCs1 IpOBefleHNe HaYYHO-MCCTIel0BATEeNIbCKIX M3bICKaHMIA

,HIIH yBeIMYIEHNA aKTUBHOCTI Haquoﬁ IIPOAYKTMBHO-
CTU POCCUICKMX MCCIeloBaTeNell B MEX/YHaPOJLHOM Cer-
MeHTe MOYXHO IPEIOKUTb pa3BUTHE IPOTPAMM LIe/IeBOTO
(I)I/IHaHCI/IpOBaHI/IH, OPMEHTVPOBAHHBIX Ha IIOAAEp KaHNE

Bknapg aBTopoB

Bce aBTOpBI IOATBEP)KAAOT COOTBETCTBME CBOEr0 aBTOPCTBA
xputepuam ICMJE.

Kampanosa E. C. — paspaboTka KOHIEIIINI MCCTIeR0BaHMs, CO0p
M QHA/IM3 JAHHBIX SCOpUS, HATIVMICAHNE Y PEAKTIPOBAHIE PYKOIIUCH.

Bapanosa [I. C. — c60p HaHHBIX O IyOIMKALMOHHON aKTUBHOCTI
POCCHIICKIX y4eHBIX, CTaTUCTNYeCKast 06paboTKa, BU3yanmsawys pe-
3y/IBTaTOB.

OcrpoBckas A.C. — cucreMaTusanys IUTEPATYPHI 0 OMbIIO-
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MEXJ[YHApOIHOTO COTPYAHMYECTBA, a TAKXKe OpraHM3aLLIo
perynﬂprIx Hay‘IHI)IX CEMMHApOB " TPEHMHIOB, HaIlpaB-
JICHHBIX Ha IIOBBINICHVIC HABBIKOB Hy6HI/IKaLU/[OHHOI7[ AKTUB-
HOCTU. Ba)kKHO ITOBBICUTH ,HOCTyHHOCTb COBpPEMEHHBIX MC-
CTIefOBaTeIbCKUX MHPPACTPYKTYp U 6a3 HaHHBIX, CO3MATh
MOTHUBALIMIOHHbIC ME€XAaHMU3MBbI /I MOJJIOJBIX y‘IeHI)IX, BKIIIO-
Jasa NpeNoCTaB/I€HNE ITPAHTOB 1 CTI/IHCHHI/II/ul, a TaKXX€ aKTUB-
Hee MHTETPUPOBATh POCCUIMCKMX YYEHBIX B MEXIYHapO[-
Hble Hay4Hble IPOEKTHI U IIaTGOPMBI /151 0OMEHA OIIBITOM.

JaHHOe yCcenoBaHNe IMeeT PsAJ, OTpaHIYeHNI, BKIIIO-
Yasg OTCYTCTBME aHAIM3a KOMMIECTBA ITyOIMKALUIl POCCUIL-
CKIX y‘leHbIX OTOEIbHO B BI)ICOKOpeI\/‘ITI/IHI‘OBI)IX >1<ypHanax
(Q1-Q2) 1 yueTa HaMM4IUA IEPBOTO U MOCIEHETO COABTOP-
CTBA B 9TUX Hy6HI/IKaLU/[HX.

5. 3akmoueHie

PesynpraTbl aHamM3a IOKasbIBAIOT, YTO B HaCTOsIlee
Bpema B Poccuiickoit ®Defepanyy KONMMYECTBO HAYIHbBIX
KO/IEKTUBOB I OT/I€/IbHBIX YYEHbIX B 00/IaCTI CIIOPTUBHOI
MeVLIMHBL ¢ TYOIMKAIOHHON aKTUBHOCTBIO B MEXIYHa-
POOHOM CerMeHTe, KOTOpas IpU J[aJbHeNNIeM pasBUTUU
MorIa 6bl JOCTUYb YPOBHSI BEAYIIUX 3aPYOEKHbIX UCCIEN0-
BaTesIell, I0OKa orpaHNydeHo. JlanpHelillee pasBUTIE JAHHON
ob6mactu TpebyerT IjeeHapaBIeHHbIX Mep II0 YCUIEHNIO Ha-
YYHOJ MPOJYKTUBHOCTYU ¥ MHTETPaliy POCCUIICKMX MCCTIe-
IOBaHMII B [7I06aIbHOE HaYYHOE COOOIIIECTBO.
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