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OBLIAA XAPAKTEPUCTHUKA PABOTbBI
AKTYaJIbHOCTH

[IpuHsATO CuyMTaTh, UYTO MOJOJBIE CIOPTCMEHBI COCTaBIAIOT Haubolee
3I0pOBYIO YacTh o01iecTBa. BmecTe ¢ TeMm, y JaHHOTO KOHTUHIEHTA JIULl UMEET MECTO
BBICOKHI PUCK YTPOXKAIOIIUX KU3HU COCTOSIHUM, B YaCTHOCTH, BHE3AIIHOW CMEPTH 10
OpUYMHE HapyueHuss padotel cepaua u  cocynoB (IaBpuioBa E.A., 2007;
Makapos JI.M., 2009; Maron B. et al., 2003). B urpoBbIix Bujax cropra, HapuMep, B
¢yrOone um OackerOosie OTMeUaeTcs camasi BBICOKAs BCTPEYAEMOCTb BHE3AIHOU
cepaeunoit cmeptu atietoB (Corrado D. et al., 1990; Mathias C. et al., 2001).

B 2011 rogy B Poccuu 6b1mu yTBepskaeHbl «HalroHanpHble peKOMEHAANH 10
JOMYCKY CIIOPTCMEHOB K TPEHUPOBOYHOMY M COPEBHOBATEIILHOMY IPOLECCY», TAE
BHECEHBI OrPaHUYEHUS U1 JIMI] C HATOJIOTHEN CEpAlla U MHAUBUIYYMOB, Y KOTOPBIX
OTMEYEHBl I[OIPAHUYHBIE C HOPMOM MaJble AaHOMAJIWM pa3BUTHS CEPACUHO-
COCYJIUCTOM CHCTEMBL. B 4YMCIO Takux aHOMAJIMKA BXOJAT JIOKHBIE CYXOXKUIUS
(xopaer) neoro kenynouka (JDK). Jloxubeie cyxoxunus (JIC) sBusorces
(GEeHOTUNMMYECKUM  MapKepOM TE€HETUYECKH JIETEPMUHUPOBAHHOIO  CHHJIIPOMA
mucruiazuu coequnHuTenbHo Tkanu (ACT), mpenctaBisioT coO0i AOMOIHUTENbHBIE
COCIMHUTEIbHO-TKAHHBIE BOJIOKHA C IPEUMYILIECTBEHHBIM COACPKAHUEM KIIETOK
KOJUIAar€Ha W COEIMHSIOIIME pA3JIUYHbIE CEPJCYHbIE CTPYKTYphl, HE HMEIOLIUE
OTHOUIEHUE K KJamaHHoOMy anmapary cepaua. HeoOxomumo ortmeruts, uro JCT
COIPOBOKJIAET BCE AHOMAJIMU U TIOPOKH Pa3BUTHA.

Bcerpeuaemocts aererd m nmn monoxoro Bozpacta ¢ JCT u JIC B JDK
HEYKJIOHHO BO3pacTaeT U3 Troja B TOJ, OCOOCHHO, B pEruoHax C BBICOKOM
anTpornorenHoi Harpy3koil (baxruna I'.I'. ¢ coaBt., 2007; 3emuoBckuii 3.B. ¢ coasr.,
2012). Yame Bcero JIC B JIX Bctpeuatorcs y aun ¢ BHeIIHUMU nposiBieHusamu JCT,
BKJIFOYAIOIIUX BBICOKUNA POCT, aCTEHUUYECKOE TEJIOCIOKEHNE, BBICOKYIO IMOJIBU)KHOCTD
CyCTaBOB, 4YTO OOECHEeUYMBAET KM ONpPEJCICHHbIE MPEUMYILIECTBA IPU 3aHATHUAX
(¢u3nueckoi KyJIbTypol W B CIOPTE€ BBICOKMX AOCTHXKEHHIl. Hekoropble aBTOpHI
ormeyaroT 100 % yKOMIUIEKTOBAaHHOCTh MOJOAEKHBIX KoMaHI urpokamu ¢ JICT un
JIC B JIXK (Tumoxuna B.3. ¢ coasr., 2014).

B  nmenoMm, coBpeMmeHHas ~ MEIMUMHCKas Hayka UM IPAKTHYECKOE
3npaBooxpaHeHne He paccMmarpuBaroT Jiul ¢ JIC B JIDK kak BapuaHT OTKIOHEHHUS OT
HOPMBI CO CTOPOHBI cepaeuHo-cocyaucTor cucteMsl (Kysneros B.A. ¢ coasT., 2012),
IIOCKOJIbKY TJI00anbHas (yHKIUs cepAla MOJO0OHBIX CyOBEKTOB HE OTJIMYAETCS OT
TaKOBON Yy 3JI0pOBBIX Jtoei. M3BECTHO, OJTHAKO, YTO pErvuOHajbHasi MEXaHUYECKas
¢ynkuusa muokapaa y cyorekroB ¢ cunapomom JICT u JIC B JIK He cooTBeTCTBYET
HOopManbHbIM 3HaueHUsM (bmasxman @.A., 2011). Kpome Toro, ycTraHOBIE€HO, 4UTO
Hamnuue JIC B JDK y MOJOABIX CHOPTCMEHOB acCOLMUPYETCS CO CHUIKEHHEM HX
BBIHOCIIMBOCTH, TEHJICHUMEN K HEpAalMOHAJIBHOM aJanTaluu cepaua K (pU3NYecKUM
Harpy3kam (MuxaiinoBa A.B. ¢ coaBt., 2004; T'apraneeBa H.II. ¢ coast., 2009;
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JleonoBa H.M. ¢ coaBr., 2013; Tumomenko C.A. ¢ coaBt., 2013). CiaegoBaTeinbHo,
JIC B JDK wMoryr sBISTBCA MaTOr€HETHUYECKUM (DaKTOPOM BHE3AMHONW CMEpPTH
MOJIOJBIX ~ aTJIETOB NPH BO3HMKHOBEHMM TNPOTHBOPEUYUS MEXKIYy CTENEHBIO
UHTEHCUBHOCTH BBINONHIEMBIX (PU3WYECKUX HArpy30K U HUHAUBUAYaTbHBIMU
rpaHuliaMH (PYHKIIMOHAJILHOTO pe3epBa cepaua.

OyuknuoHanbHbll  pe3epB  cepaua  (PPC) ectp  ero  cnocoOHOCTH
NOJJIEPKUBATh HACOCHYIO (DYHKIMIO aJ€KBATHO BO3PACTAIOLIMM Harpy3kaM, BHE
3aBUCUMOCTH OT TOrO SBJSETCS JU Harpy3ka (U3MYECKOW, WM K€ CBSI3aHA C
MaToOJOTUYECKUMHU u3MeHeHusiMu B Muokapae (Blyakhman F., 2007). Uzyuenwue
($U3MONOTHYECKUX U  MATOPU3UOIOTUYECKUX MEXaHHU3MOB (OPMHPOBAHUA U
pacxonoBanusi ®OPC sBusercs BaXXHbIM HAIpPaBICHUEM MEIUKO-OMOIOTUYECKON
Hayku. BmecTe ¢ TeM, HECMOTps Ha 3HAYUTENIBHYI PACIPOCTPAHEHHOCTh AHOMAJIMM
Pa3BUTHs CEPALIA B TOMYJISILUU JIOJEH, POJib, 3HAUMMOCTh U BKJIax JIC cepaua B @PC
CUCTEMaTHYEeCKH He HuccienoBaHbl BooOme. C HaydyHOM, COLMAIBHON W
SKOHOMHMYECKOW TOYEK 3peHusi, paboThl B JAaHHOM HAMpaBJIEHUU MPUOOPETAIOT
HEOObIYallHO BBICOKYIO aKTyaJlbHOCTb, MPEXKAE BCEro, €CIM peyb HAET O JIMLax,
CUCTEMATHUYECKHU BBINOIHAIOMMNX OOIBIIYIO (PU3NYECKYIO HATPY3KY.

Hacrosimas pabora nocssiiieHa MOMCKY BO3MOYKHOTO MAaTO()U3UOIOTHUYECKOTO
MEXaHM3Ma, JeXkamero B ocHoBe HeraruBHoro Bimgausa JIC B JDK Ha
(YyHKUMOHANBHBIA pE3EpB cepAlla y MOJOABIX CHOPTCMEHOB. OTIWYUTENbHAS
O0COOEHHOCTh JAHHOTO MCCIEJOBaHUS OT PAHEE BBHINOJHEHHBIX PabOT COCTOUT B
UCIIOJIb30BaHUU AeTanbHOM ouenku Ttononorun JIC B JDK u  pernonanbHOM
CTPYKTYphl M (yHKUMM MuUOKapjaa. s 3Toro ObUIM NPUMEHEHbI CTaHAApPTHBIE
JTMArHOCTUYECKUE MPHUEMBI, & TAaKXK€ OPUTHMHAIbHBIE METO/bl O0OpaOOTKM M aHaIM3a
HaOMolaeMbIX sIBJIEHMH. B 1JaHHOM KOHTEKCTe pabdoTa OTKpPHIBAET OOJbIINE
NEPCIEKTUBBl JUII MHOTHMX IIPUIOKEHHM UCIIOJIb30BAHHOM METOHOJIOTMM B
TEOPETUYECKON U KIMHUYECKON MEINLIUHE.

Heas wuccaegoBaHMs: OLECHUTh IOBpPEXAAIOLIEe JEHCTBUE  JIOKHBIX
CyXOXWIMH B JIEBOM JKEIYJIOYKE CepAla Ha PETMOHAIBHYI) MEXaHUYECKYIO
(YHKIMIO MHOKap/a U BBIIBUTb OCOOCHHOCTH MEXAaHM3MOB aJalTallud cepaia y
MOJIOABIX CIIOPTCMEHOB K OOJIBIINM (PU3HUUECKUM HATpy3KaM.

3ajauu uccJie0BaHUA
1. Pazpaborarh MeToauyeckue MOAXOAbl JJII TOYHOM BHU3yalU3alUU H
OTIMCAHUS TOTOJOTUM JIOKHBIX CYXOXHUJIMH B JIGBOM KEITYJIOUKE Cep/la MO JTaHHBIM
yJIbTPa3BYKOBOH JIOKAIIMU ceplia.
2. KonuuecTBeHHO oOXapakTepu3oBaTh TIJ100aJbHYI0 U PETUOHAJIBHYIO
GYHKIMIO JIEBOTO JKENyJOo4YkKa cepJia, a TakkKe TOJEPaHTHOCTh MOJIOJBIX
CIIOPTCMEHOB C JIO)KHBIMH CYXOKWIHSIMU K (U3UUECKUM HArpy3Kam.



3. UccnegoBarh CBS3b MEXKIY KOJIMYECTBOM JIOKHBIX cyxoxwinil B JOK u
napaMmeTpaMu pPETHMOHATbHONW (YHKIIMM MHOKApJa, a TakXKe XapaKTepUCTHKAMHU
(GYHKIIMOHAJIBHOTO Pe3epBa Cep/iia y MOJIOIBIX CIIOPTCMEHOB.

4, OLEHUTH CTENEHb HETaTUBHOTO BIIMSIHUS JIOKHBIX cyxoxwminil B JDK Ha
peruoHanbHyt0 QyHKiuo Muokapaa u ®PC y MooabIX CHOPTCMEHOB B 3aBUCUMOCTH
ot Tonoaoruu JIC.

5. UccnenoBath CBsI3b MEXKAYy IMapaMeTpaMU PErHOHAIBHOW (PYHKIIUU
MHOKapJla W XapaKTepUCTHKaMH (YHKIIMOHAIBHOTO pe3epBa cep/ila y MOJOJbIX
CIIOPTCMEHOB C JIOKHBIMH CYXOKHIIMSIMU B JIEBOM JKEITYJIOUKE.

6. OLeHUTh CTENEHb pPa3lInuKs B TOBPEXKAAIOMIEM JEUCTBUM JIOXKHBIX
CYXOXKWIUN Ha (QYHKIMIO CepJilla MEXIY MOJOABIMUA CHOPTCMEHAMU W JIMIIAMU
MOJIOIOTO BO3PacTa, HE 3aHUMAIOIMUMUCS CIIOPTOM.

1. Pazpaborarh pekoMeHAAIMU MO JOMYCKY JIMI[ MOJIOAOTO BO3pacTa C
JIOKHBIMU CYXOXKHUJIUSAMU B JIEBOM JKEIIYJIOUKE K 3aHSATHUSIM CHOPTOM.

Hay4ynas HoBM3HA

1. Ha ocHOBe [aHHBIX CTaHIAPTHOTO MPOTOKOJA YJIBTPA3BYKOBOU
BU3YyaJIM3allUi cepAlla pa3paboTaHbl aJrOPUTMbl AJI TPEXMEPHOU PEKOHCTPYKLMU
JDK ¢ npocTpaHCTBEHHBIM pa3peli€eHUEM, JTOCTATOYHBIM JJIs ONKMCAHUS TOIOJIOTHH
JIC ¢ yueToM aHaTOMHUYECKUX OCOOEHHOCTEN KaMephl cepa.

2. Y CTaHOBIIEHO, YTO y CIOPTCMEHOB MOJI010TO Bo3pacTa ¢ JIC mapamerpsl
riobanbHOM pyHkMM JIDK COOTBETCTBYIOT HOPMAJIbHBIM 3HAUEHUSM, OTMEUYAETCs
BBICOKAsl TOJIEPAHTHOCTh K (PM3MUECKOW HArpy3Ke, OJJHAKO peruoHanbHas (yHKIUS
MHOKapJla HMMEET BBICOKYIO CTENEHb MEXAHUYECKOM acCHHXpOHHOCTH. OHa
NPOSIBISACTCA  3aJ€pKKaMH B JIBDKCHUM MEKIKEIYyJOYKOBOM MEPETOPOAKU IO
OTHOLIEHUI0O K cBoOoaHOM crenke JIDK kak B cucronvueckyro, Tak U B
JMACTOJIMYECKYIO YaCTH CEpJCYHOIO LUKIIA.

3. 3adukcupoBaHa aocToBepHasi cBs3b Mexay konuuectsoM JIC B JIK u
napaMeTpaMy, XapakTEepU3YIOIIMMH MEXAHUYECKYI0 acuHXpoHHOcTh U DPC.
[Tpuuem, yem 6omabuie JIC B JIK, Tem BhilIe cTeneHs acuHXpoHHOCTH U HUXke OPC.

4. YcranoBneno, uyro wu3 uucina JIC B JDK Tompko cyxoxuiws,
OpPUEHTHUPOBAHHBIE MEPHEHAUKYJIAPHO WM MOJ HEOOJBIIMM YIVIOM K JUIMHHOW OCH
JDK, m wumeromue TOYKM KpEIUICHHs K MEXOKEIyJAOYKOBOM NEPETOPOJKE U
3anHeOokoBoil creHke JDK, oka3piBalOT 3HaYMMOE BIMSHHE Ha CTENEHb
MEXaHUYECKOW aCMHXPOHHOCTH MHOKapJa U mapameTpbl (PyHKIMOHAJIBLHOTO pe3epBa
cepaua.

S. [Tokazano, uro y monoabix cnoprcMmeHoB ¢ JIC B JDK, ueM MeHsbIe
(yHKUMOHAIBHBIA  pe3epB  ceplua, TEM  BbIIIE CTENEHb  MEXaHUYECKOM
ACUHXPOHHOCTH.



6. ¥YcranoBieno, yro y mosogsix cnoprecmeHoB ¢ JIC B JDK crenens
MEXaHUYECKOW aCHMHXPOHHOCTH JOCTOBEPHO OOJIbIIE, YEM Yy JIUI MOJIOJIOTO BO3pacTa
c JIC B JIK, HO He BBIIOJHAIOIIUX PETYJSIPHbIE W WHTEHCHUBHbIE (DU3MUECKUE
Harpys3Ku.

1. [Ipenyoxken  maTopU3UOIOTHUECKUN MEXaHH3M, O0OBSICHSIFOIIIUI
CHIKEHHE (PYHKIIMOHAJIILHOTO pe3epBa cepaua y mosoabix cnopremenos ¢ JIC B JDK
3a CYET IOBPEKIAIOLIET0 JEHCTBUS CYXOXKWIMH Ha PETUOHAJIBHYIO MEXaHHUKY
MUOKap/a.

IIpakTHYecKkas 3HAYUMOCTH PadoOTHI

1. [Ipennoxena knaccudukanus JIC B JDK Ha ocHoBe TpexmepHOM
pekoHcTpykuu JDK mo naHHBIM 3XO0JIOKalMU cepAua U C Y4eTOM aHATOMHYECKUX
MapKepoB CEpJACYHON CTEHKHU.

2. Ycranosnens! npuHuunsl qupdepenunannn JIC B JIK ¢ Touku 3peHus
UX BIIVSHHUS HA MEXAaHUYECKYIO aCUHXPOHHOCTh U PPC y MOJIOABIX CIIOPTCMEHOB.

3. YcraHoBiIEH — AMana3oH — 3HAYEHWW  [apaMeTpoB  MEXaHWYECKOU
ACMHXPOHHOCTH MHOKapja, Ipu KOTOPOM BO3HHUKAET noBpexaaroniee BiusHue JIC B
JDK na ®PC.

4, Pa3paboransl pexomMeHAalMM MO AOMYCKY JIMI[ MOJOJOTO BO3pacTa K
3aHATHUAM CIOPTOM Ha ocHoBe oueHku tononorun JIC B JDK, crenenn
ACMHXPOHHOCTH MHOKapJa U PEaKLHUH aTIETOB HAa CTPECC-TECT.

OcHOBHBIE 10J105KeHHU, BLIHOCHUMbIC HA 3AILHUTY

1. Jloxknsle cyxoxunua B JDK y smi mMoinomoro Bo3pacta HNOBPEXKIAIOT
pPErHMOHAJbHYI0 (YHKIHUIO CEpAlla, YTO TMPOSIBISETCS B YBEIUYEHUM CTENEHU
MEXaHUYECKOW aCUHXPOHHOCTH MuoKapaa. CTeneHb NOBPEkKIAIOIIET0 JIEHCTBUS
3aBucut ot koauyectsa JIC B JUK u ux Tonosnorumu.

2. Hamnumne noxsbix cyxoxwmit B JDK y Momoapix cHnopTcMeHOB
acCOLIMMPYETCS C HEpaUMOHAJIBHOM ajanTaluedl K (PU3NYEeCKUM Harpys3kam, 4TO
NPOSBIISIETCS] CHU’KEHUEM UX BBIHOCIMBOCTH M a9POOHON MPOU3BOJUTEIBHOCTH.

3. Camxenune OPC y mononpix copremenos ¢ JIC B JDK mpsimo 3aBucur
OT CTENEHU IOBPEKIAIOLIETO ACHCTBUS CYXOXKWIMM HAa PETHOHAIBHYIO MEXaHUKY
MHUOKap/a.

4. CreneHb NOBPEXIEHUS PETHOHANBHOM (QYHKIMM MHOKapAa y JIMII
MOJIOJIOTO BO3pAacTa C JIOKHBIMU CYXOXKWIMSAMHU B JIEBOM JKEIyAOUYKE CEepAua MpsMO
3aBUCUT OT WHTEHCUBHOCTH U CHUCTEMAaTHYHOCTH BBINOJHAEMbBIX (U3MUECKHUX
Harpy3oK.

BueapeHnue pe3yJibTATOB HCCJICI0BAHUS B IPAKTHKY

PesynbraTel  mccnenoBaHus — BHEAPEHBI B TPEHUPOBOYHBIA  MPOLECC
CTyJIEHYECKUX COOpHBIX MO OackerOoiy U MUHHU-PyTOONY YpDY HMMEHH NepBOro
[Ipesunenra Poccuu b.H. Enbinna, a Takke B MpakTUYECKYI0 pabOTy jgabopaTopuu



«CropTUBHBIE U 03I0POBUTEINbHBIE TEXHOJIOTUNY» MHCTUTYTa (PU3HUUECKON KYJIBTYPBI,
CIIOpTa ¥ MOJIOAEKHOU NOJUTHKU YDV,

y6nukauuu
[lo Teme nuccepramuu omyoOnukoBaHa 21 medarHas paboTa, U3 KOTOPBIX
3 crathu B JKypHanax, pekoMeHaoBaHHbIX BAK Munobpnayku P®; 5 pabor B
3apyOeKHBIX JXypHajlax U W3JaHuAX, NpUpaBHEHHBIX K nyOnukauusm BAK P®, u
MH/ICKCUPOBAHHBIX B OCHOBHBIX MEXIyHAPOJIHBIX 0a3ax JaHHBIX; 13 medaTHbIX padoT
B MaTepuaiax OTE€UEeCTBEHHBIX U MEXKIYHAPOIHbIX KOH(EpEHLIUH.

Anpobdanus padoThI
PesynpraTtel paboThl ObuUIM TpeACTaBi€Hbl B pa3iudyHod (¢opme Ha
6 poccuiickux u 7 MeXIyHapoIHBIX KoH(epeHuusx. OdunmanpHas amnpoodanus
paboThl ObUIA MPOBE/IEHA HA paciiupeHHOM 3aceqanuu Kadenpsl Teopun ¢puznueckon
KylnbTypbl MHCTUTYTa (U3MUECKON KYyJIbTYpbl, CIOPTa W MOJOJCKHOW MOJUTUKU
OI'AOY BIIO Yp®VY umenu nepsoro [Ipesunenra Poccuu b.H. Enpunna.

O0beM u cTpyKTYpa padoThl
Huccepranus u3noxkena Ha 133 cTpaHUIIaX MalIMHOIMCHOTO TEKCTa, COCTOUT
U3 BBEACHHUs, 0030pa JIUTEPATYphl, ONMHUCAHUS MATEPUAIIOB M METOJAOB, TPEX TIJaB,
OTpaXaroUuX pe3yJbTaTbl HCCIEAOBAHUS, OOCYKIEHUS PE3yNbTaTOB, CIIHMCKA
UTUPYEeMO# tuTepaTypsl (152 nCTOYHMKA) W TPUITOKEHUH.

MATEPHAJIBI U METObI UCCJIEJOBAHUSA
I'pynnsl ucesienoBanus

UsieHbl CTyJEHYECKUX COOpHBIX KOMaHI Mo OackerOosy W MUHH-GYTOOTY
Yp®V, u3 xoropsix 36 neBymek u 30 roHome B Bo3pacte or 16 mo 29 ier
(19,8+3,9 net) ¢ JIC B JIXK cocraBmiin OCHOBHYIO TPYIILY HCClIeOBaHus. Bee aTimers
UMENH CTaX 3aHATHM CIIOPTOM OT 5 JIeT U OoJiee, ypOBEHb CIOPTUBHOI'O MacTepCTBa
COOTBETCTBOBAJI IIEPBOMY B3POCIOMY paspsily WIM paspsly KaHauaara B Macrepa
cnopra. Ilo pgaHHBIM BpaueOHOTO KOHTpOJII MeauUMHCKoW uactu YpdY, Bce
CIIOPTCMEHBI ObUTN 370POBBI U HAXOAWINCHh B aKTUBHOM TPEHHUPOBOYHOM COCTOSTHUU.
TecTupoBaHue CTYIEHTOB ObUIO IMPOBEIECHO B OCHOBHOHM MEpPUOJ TOJOBOTO ILMKIA
NOATOTOBKM aTieToB. KaxXnplii cIOPTCMEH Aall MUCbMEHHOE COTJIAaCHE Ha y4acTHE B
uccienoBanuu. B cpentem, atiersl umenu poct — 175,0+£13,2 (152,0-211,5) cm, Bec —
68,5+13,3 (48,0-116,7) xr, UMT — 22,3+1,9 (18,4-27,3).

B rpynmy cpaBHenus Bonum 22 mnanueHta (14 nmeBymek u 8 1oHomiei)
meaunuHckoro yupexaenus «O0O0 Ilpeobpakenckas kinHukay (r. EkarepunOypr) B
Bo3pacte ot 16 no 30 ner (23,1+4,7 rona), KOTOpbIE MO JAHHBIM JUATHOCTHYECKOTO
oOcnenoBanust ObuTM mpusHaHbl 310poBbiMu, umenu JIC B JDK u He 3aHMMAanuch



npodeccruoHaIbHO CIIOPTOM. Bce MALMEHThl  NPEABAPUTEIILHO ObLTH
porHGOPMUPOBAHBI, YTO PE3YyJbTAaThl X OOCIEIOBAHUSI MOTYT CTaTh MPEIMETOM

HAyYHOTO HCCIeNOBaHusd. B cpeaHeM marmmeHTsl uUMenu pocT — 172,64+4,81
(163,0-179,0) cM, Bec — 65,6%6,9 (53,0-82,0) xkr, UMT — 22,0+1,8 (19,5-26,8).

MeTtoabl ucciae10BaAHUA

Bcem cnoprcmMenam Obul MpoBeNEH cTpecc-TecT Ha 0asze Jsaboparopuu
«CnopTuBHBIE U  O30pPOBUTENBHbIE TexHonorumw» Muctutyra ®dusnueckoit
Kynberypel, Ciopra u Mononexnoit [Tonmutukn Yp®@VY ¢ UCIONb30BaHUEM CHCTEMBI
Harpy3ouHoro tectupoBanus «Schiller» (LlIBeiiapus), B cocraB KOTOpPOW BXOIUII
TpeaMuil, anekTpokapauorpadp AT-104 uw MOHUTOP apTEpUANBHOIO JIABJICHUS.
CornacHo pekoMmeHAalusM AMEPHUKAaHCKOM  accouMauuy  KapAuOJIOrOB  JUIs
npoBeJcHUS Tpod ¢ go3upoBaHHON (u3uueckoit Harpyskoir (ACC/AHA 2002
Guideline update for exercise testing, 2006) ObUT UCHONB30BaH MPOTOKOJ
MaKCHUMAaJIbHOTO TeCTa («J0 0TKa3a»).

Oxokapauorpaduyeckoe (IxoKI') obcienoBanre CiopTCMEHOB BBITIOTHEHO Ha
0aze orneneHuss «DyHKIMOHANBHON U ynbTpa3BykoBod auarHoctuku» ['bY3 CO
«CBepminoBckas oOmactHast GonpHHUIIA No 2) ¢ HCHOJB30BAHHUEM YIBTPa3BYKOBBIX
annapatoB «Acuson Sequoia 512S» (Siemens, I'epmanus) u «HDI15» (Phillips,
CIIA). UccnenoBanust npoBoauauck B B- 1 M-pexxumax, (a3upoBaHHBIM JaTYUKOM
¢ vacroroi 3,5 MI'11 u iuHeNHbIM HaTuukoM ¢ yactoror 7 MI'n. OxoKI' nun rpymmsl
CpaBHECHHs Oblla BbINOJHEeHa Ha ammapare «S-60» (Siemens, I'epmanus). Bce
o0cienoBaHusl ObUIM OCYLIECTBJIEHBI B CTPOIrOM COOTBETCTBUM C PEKOMEHJALUSIMU
amepukanckoro obmecrsa o IxoKI" 2013 (ACC/AHA/ASE 2003 Guideline Update
for the Clinical Application of Echocardiography, 2015). Jlanubie
BUJICON300pakeHH cepilia OblIN 3alicaHbl HA )KECTKHUE HOCUTENN UHPOpMaLUU IS
nocJieyoe o0paboTKU U aHaIU3a PE3yJIbTaTOB.

MeToabl 00padOTKM M AHAJIN32 UCXOAHBIX TaAHHBIX
Ouenka mononao2uu 104#cHbIX Cyxoxcunuil na ocnose 3D-pexoncmpyxkyuu JIZK

IIpu omucanuu Tomosoruu JIC OCHOBHasl 3amaya coCTOsIa B OINpPEAENICHUU
IPOCTPAHCTBEHHBIX KOOpauHaT Touek kpemenus JIC k cepaeunoit crenke. st aToro
noTpeOOBaAIOCH BBIIOJHUTh TPEXMEPHYIO PEKOHCTPYKIIMIO KaMmephl cepana. Kparko, B
KayeCTBE MCXOJHBIX JAaHHBIX ObUIM MCHOJb30BaHbl M300pakeHus Tpex cedeHuit JOK
10 KOPOTKOM OCH M3 CyOKOCTaJbHOTO M NapacTepHAIbHOTO JOCTYNOB, U OAHOIO
CEYEHMs 10 JJIMHHON OCU B 4X-KaMEepHON MO3MILMU CepAlla U3 allMKaJIbHOTO JOCTyIa
(puc. la). OO6paboTka BHJJCOCUTHAJIOB  OCYIIECTBIIsLIaCh Ha  IU(POBOM
u3MeputenbHoM Komiuiekce «Dicor» (CokonoB C.HO. ¢ coast., «PocmnareHT»
Ne 2002610607) ¢ HUCHONB30BAHMEM  OPUTHMHAIBHBIX  aJTOPUTMOB  JUIS
noJyaBToOMaTuueckoi TpaccupoBku koHTypoB JIXK (Sokolov S., Blyakhman F., 2010).



Puc. 16 wmmtoctpupyeT npuHUui cOOpku KOHTYypoB ceueHuil JIK, oOHapyKeHHBIX B
KOHIIE JIMacCTOJIbl, B TpexMepHyl0 Mozeib. C 1elpl0 MOBBILIEHUS TOYHOCTH
TPEXMEPHON PEKOHCTPYKIIUH, AOMOTHUTEIbHBIE KOHTYPHI JIK 1o myirmHHO#M ocu ObuIn
uHTeprnonupoBansl MeTogoM «Thin Plate Splines» (Yin-Chiao Tsai et al., 2000) ¢
uHTepBaioM 15 rpagycoB (puc. 1B). I'mankocts nmoBepxnoctu crenku JIK (puc. 1B)
ObUla JOCTUTHYTa IyTEM allpOKCUMAlUU CPepUueCKUMH (DYHKIMSIMU YETBEPTOTO
nopsinka (Kolchanova S.G. et al., 2004).

a 0 B r

Puc. 1. Onucanne tononoruu JIC Ha ocHOBe 3D-pexonctpykuuu JOK

la — TpexmepHas pexkoHcTpykuus kamepsl JIOK Ha OCHOBaHMM CE4YEHMM IO JJIMHHOM OCH
(cmeBa) W KOpPOTKUM oOcsM (cBepxy BHM3: Bepxymka JIJK, ypoBeHb COCOYKOBBIX MBIIIII
(cpenuHHBII), 0a3anbHBIN YPOBEHb — (UOPO3HOE KOJIBIO MUTPATBHOTO KIIallaHa), CTPEIKaMU
(Buaeon3o0paXkeHusi B CEUEHUHU MO0 KOPOTKHUM OCSIM) IMOKa3aHbl Touku kperuienus JIC; 16 —
npumep coopku koHTYpoB JIK; 1B — pEeKOHCTPYKIUS C MOMOIIBI0 MHTEPIIOJIUPOBAHHBIX
KOHTYypoB 1o Mmertoxy «Thin Plate Splinesy; Ir — pesynbrar uaentudukamuu JIC B
tpexmeproi moaenu JIK: 1 — ¢ubpo3Hoe KoMbII0 MUTPATBFHOTO KJlamaHa, 2 — 3aJHsIsl CTCHKA
JIK, 3 - xocoe 6azanpHo-anukanbHoe JIC, 4 — MXKII, 5 — nmepenusis crenka JDK, 6 —
Bepxymka JIK, 7 — narepanbHas crenka JIK.

[Tpussska Touek kperieHus: JIC k 3D-monmenu JIK ocymecTBisiiack 3a cyer
IIOBOPOTAa M CMEIIEHUA YJIbTPA3BYKOBOIO JaTuvka BAOJb MHHOW ocu JDK, u
COIOCTABJIEHHS] aHATOMUYECKUX MapkepoB Ha crteHke JDK ¢ cucremont koopauHar
3D-monenu. Ha puc. 1t nmokaszan B kauecTBe nmpumepa pe3yiabTaT uaeHtudukanuu JIC
(cm. puc. la) ¢ ToukamMu KperuieHus B 0a3albHO-CENTAJTbHOM W alUKaJIbHO-
JarepaibHOM yyacTtkax cteHku JDK.

Ouyenka monepanmuocmu K Quzuueckoil Hazpyske u OYHKUUOHATbHOLI
pe3epe cepoya Oblna BBHITIOTHEHA MO JaHHBIM cTpecc-TecTta. ljist aToro ompenensiach
MaKCUMaJlbHasi MOIIHOCTH BBHITIOJNHSEMON HArpy3Kd B €IMHHUIIAX METabOIMYeCKOro
nokazarenss (METs), KOCBeHHO oOTpaxkaroliero mnoTpebaeHue Kuciopoga IpH
samanHoii Harpyske (ACC/AHA Guideline Update for Exercise Testing, 2002;
Coipkua AJL. ¢ coaBr., 2013). B KkauecTBe WHTETpaJbHBIX I1apaMETPOB,
xapaktepmyromux OPC (benoumepkosckmii  3.b., 2005), Obum OIpEACICHBI:
xpoHoTponHsIi pe3epB (XP, yn/muna; XP = UCC makc — YCC mokos); HHOTPOITHBIH
pesep (UP, mm pr.ct.; UP = CAJ] makc — CAJ] mun), naaekc Pobuncona, nHaue,
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«aBoriHoe npoussenenue» (A1, ya/m-mm prt.ct., Il = YHCC x CA/L /100) B nokoe u
Ipy MakCUMallbHOW Harpyske; a taxoke npupoct I (I npupoct = JIII Harpy3ku —
JI1 okos).

Ouyenka 2noodanvnoit cmpykmypol u cokpamumenvnoi @yukyuu JIK
IpOBE/IE€HAa MO JaHHBIM CTaHJApPTHOM 3Xokapauorpaduu. beuim HMCHOIB30BaHbI
cnenyromue ocHoBHbIe nokazarenw: KJIP (mm), KCP (Mm), MM (1), UMM (r/m?),
3CJIK (mm), MXKII (mm), KJO (mi1), KCO (mi1), packpbITHE CTBOPOK aOpPThI (MM),
CKOPOCTb MOTOKa B a0pTe (M/C), 3KCKypCHsl IEpeTHEN CTBOPKU MUTPAJIHLHOTO KJlanaHa
(IICMK) (mm), ckopocts npukpbiTusi IICMK (mm/c), YO (M), U (%), @Y (%),
E/A.

Ouenka pezuoHanIbHOU CcmMpPYKmypol u mexanuueckou @ynkyuu JIZK
BBITIOJTHEHA Ha OCHOBE JAMHAMUYECKUX BuaeouszoOpaxeHuit JIK (dacrora chemku
46 kanap/cek) MO KOPOTKOW W IIMHHOM ocsiM. DUrypbl, O4epueHHbIE KOHTYpaMH
BHYTPEHHEN U HapyXHOU moBepxHocTel cTeHku JIJK B pa3iuuHbIX CEUEHHUAX, ObLIH
MOJIyYeHbI JUIsl JIBYX KapAMOUMKIOB ¢ mmaroMm B 21,7 mc. i ananuza ObuiH
UCIIOJIb30BaHbl CEYEHHUsI 110 KOPOTKOM OCH Ha YPOBHE BEPXYIIKH, COCOYKOBBIX MBIIII]
u (pubpo3HOro Kojblla MUTpasibHOrO KiamaHa (cMm. puc. 1a). Crenka JK B kaxxaom
ceyeHHM ObUla pa3duta Ha 4 pervoHa: MNepeAHH, NeperopoAOYHbIA, 3aqHUIA,
natepanbHbli. I KaXk10ro peruoHa ObLIO BHIYMCIIEHO Cpe/lHEe 3HAaYeHHUE (C I1arom
B 10 rpamycoB) OTHOCHUTEIBHOTO YTOJNIIEHUS cTeHKH B cucrony (OYC, %) u
KOHEUYHO-AracTonueckas Tonmuna peruona (KATP, mm).

Ouenka pernoHagbHOM MexaHnudeckod Gynkuuu JDK B ceyeHuu mo AJIMHHOU
OCH  BBINOJHSUIACH MO  JaHHBIM  JMHAMUYECKOHM  TPAacCCHUPOBKH  TOJBKO
SHAOKApIUaIbHBIX KOHTYpOB KaMepsl. Ilnomans nox koutypom JIK Obuta pa3nenena
paguycamu Ha 12 CeKTOpOB, U1l KaXkKA0r0 U3 KOTOPBIX OCHOBAHUEM SIBJISUJICSI CETMEHT
(peruoH) sHIOKapAa, a BEPUIMHOM — «uUeHTp Maccy. g Kaxaoro cexkropa B
COOTBETCTBYIOILIEM KaJpe CEpJACYHOr0 IMKIA ONpEeAeNsad IUIoaap, a €€
OTHOCUTEIBHOE W3MEHEHHE MCIOJb30BAIM B KAdyeCTBE IApPaMETPa, KOCBEHHO
XapaKTEepU3YIOLIErO pErHoOHaIbHOE YKOpoueHue cTeHkHu JIK.

Ha puc. 2 npencraBieH TUNWYHBIA OpUMEpP IUHAMUKH OTHOCUTEIBHOIO
ykopoueHus Tpex u3 12 pernonos JDK.

Puc. 2. JluarpamMmmbl  OTHOCHUTEIBHOIO

100 el

S ————— | """ yKOpOYCHHS  pPErHOHOB  3a  IOJHBI
CEepACYHBIN LUK
10c] e lenim - [Ilo ocu abcumcc — Bpems, MIKaga [0

Moy b TOPHMBOHTANHM COOTBETCTBYET KajipaM ChEMKH

BUJICOCHTHAJIa, IleHa nencHus 21,7 Mc; 1o

WE e _JJ,FE OCH OpIMHAT OTHOCHTEIBHOE HM3MEHEHHUE

JuHBI pernoHa. 3a 100 % npuHsTa miomaib

perrvoHa B KoHie auactoibl JDK; crutomiHas BepTHUKalbHAs JHHUS OTPAXKaeT MOMEHT
BPEMEHH, COOTBETCTBYIONIHI KOHITY crcTouibl JDK B meiom.
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Hauano xoopnuHat Ha rpadukax coorBeTcTBYyeT Bo30yx)aeHuto JIK (3ybenm R
Ha OKI'), BepTukanbpHas JHHUS OTpPaXaeT MOMEHT BpPEMEHH, Korja Obul
3aUKCUpPOBaH KOHEYHO-cucTtojmdecknii oobem JDDK. MokHO BHIETH, YTO IS
KOKJIOTO PErMOHa Hayajo M KOHEI CHCTOJIMYECKOTO ABMKEHHS HE COBIAJAIOT MO
BPEMEHH.

JIns1 KOJIMYECTBEHHOI'O OMKMCAaHUs BKJIAJa PETMOHOB B mpouecc u3rHanus JIK
KPOBH, U KaXA0ro u3 12 ObUTH OmpeneseHbl CpeHINE U MAaKCHMAaJIbHbIE CKOPOCTH
ykopodenus (V u Vmax), a Taxke cerMeHTapHbie ¢pakiuuu ykopoueHus (COY) mis
JIBYX MOMEHTOB BpeMeHH. B mnepBoM ciiyyae COY BBUYUCISIUCH MO Pa3HOCTH
IJIOMIAJIEd COOTBETCTBYIOIIETO CEKTOpPA B KOHIIE IUACTOJBI U B KOHIE cucToibl JDK,
OTHECEHHOM K IUIOMaAu cekTopa B KoHIle nuactonsl JIK, u ymuoxennoe na 100 %.
Bo BTopom ciywae, mis pacdera COY ObuM HCIONB30BAHBI MAaKCHUMAJIBHBIC H
MUHHMAaJIbHbIE 3HAYEHHUS TUIOAJEH HEMMOCPEACTBEHHO CEKTOPA.

Crenenb HEOUHAKOBOCTH BKJIAJIa PETHOHOB B COKpaTUTENbHYI0 QyHKIHI0 JIK
xapakTepuzoBanach kodpduimentom Bapuarmu (CV), pacCUUTaHHBIM IS KaXJIOTO
U3 HCHOJIb3yEMBIX MMapaMETPOB KAaK OTHOIICHHE CPEIHEKBAJIPATUYHOTO OTKIOHEHUS
napamerpa no 12 permoHaM K cpegHeMy 3HadeHHIo, ymMmHOkeHHoe Ha 100 %. C stoit
K€ IeNbI0 OBLTM BBIYMCICHBI 3HAYCHHUS CPEAHEKBAIPATHUECKOTO OTKJIOHEHHUS TIO
JUTUTEIILHOCTH CUCTOJIMYECKOro yKopodeHus st 12 peruonos (dT).

Cmamucmuyeckuii  aHai1u3 OAHHBIX BBIIOJHEH HAa  IEPCOHAIBHOM
KOMIIBIOTEpE C HCIOJNb30BaHMEM TmakeToB mnporpamm  «Excel» u  «SPSS
Statistics 17.0». Bein  mpoBeieH aHaIM3 HOPMAIBHOCTH  PACHpPEICICHHS U
OJTHOPOJHOCTU JMUCTIEPCUN MPU3HAKOB B BBIOOpKax. ComocTaBlieHHE pe3ybTaTOB
IPOBEIEHO Ha OCHOBE mMmapaMerpuieckoro merona (t-kpurepuit CTbrogeHTa IS
HE3aBHCUMBIX BBIOOPOK) M HEMapaMeTpuuecKkoro meroja cratuctuku (U-xpurepuit
Manna-Yutau). [lpu P < 0.05 paznuuusi cuuTanu JOCTOBEpHBIMH. I mowucka
BO3MOXXHOW CBSI3M MEXKIY MapaMeTpaMu ObUT MPOBEIEH KOPPENSIIMOHHBIN aHaIu3 C
BbIUKCIieHneM Kod(duimentoB koppemsiuuu no [lupcony u CrnmpmeHy, a Takxke
KO2((PUITMEHTOB ypaBHCHUN JUHEWHOW W HEITMHEWHOW perpeccuu. sl BBISBICHUS
3aBucuMocTH perroHabHOU GyHKIHH JIDK 1 ®PC ot Tomonoruu JIC ObLT BEITIOIHEH
OJTHOMEPHBIA  OJHO(PAKTOPHBIN JTUCIIEPCUOHHBIA AaHANM3 CPaBHEHUS CPETHUX
3HaUEHUN BHIOOPOK U MHOTOMEPHBIN MHOTO(AKTOPHBIM AMCTIEPCUOHHBIM aHAIMU3 C
UCIIOJIb30BaHUEM METO/Ia «0000IIeHHO! TuHelHoM Moaenny (GLM).

PE3YJIbTATBI UCCJEJTOBAHUMN U UX OBCYKJIEHUE
Oco0eHHOCTH TOMOJIOTMH JIOKHBIX cyxo:xuiuii B JIZK y 1un mosiogoro Bo3pacra
Ha ocHoBe mannbix OxoKI' ¢ nmocnenyromieit TpexmepHoil pekoHcTpykuuen JIK
ycranoBieHo, y 100% wuccaenyemsix (N = 88) Busyanusupyrorcs JIC B momoctu JIK.
B wemoMm, xommuectBo JIC nHa ommn JDK cocraBmsuio or 2 go 7, B cpellHEM —
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441 equuun. [lpuHuMass BO BHMMaHHWE HU3KYIO TOYHOCTh Buyanmzanuu JIC B
obnmactu Bepxymku JDK, a Takke MOATBEpXKIEHHBI  psAIOM  aBTOPOB
(3emmoBckuii D.B. ¢ coasrt., 2012; Ky3ueros B.A. ¢ coasr., 2011; Loukas M., 2007)
HECYILIECTBEHHBI BKJIAJ 3THUX AJIEMEHTOB B (OPMUPOBAHUE TEMOJAMHAMHUYECKHX U
CTPYKTYpPHBIX H3MEHEHUM B cepaue, anukaiabHble JIC ObUIM HCKIIOYEHB U3
uccienoBanua. B urore, BbIOOpKa okazajach npejcTaBieHHOW nonepedHsiMu JIC,
pPacHoIOKEHHBIMU  MEPHNEHANKYJIApHO K JuMHHOW ocu JDDK B OasaibHOM U
CEpEeAMHHOM OTHenax, a Takke KoceiMu JIC ¢ TOukaMu KpeluieHHs B TpaHMIaX
omHoro wiu Heckoynbkux otaenoB JIXK. B cpemnem, kommyectBo JIC 06e3 yuera
anuKaJbHBIX cOCTaBUJIO y crioprecMeHoB 2+1 (1-5) equnun/JIK, a y mui u3 rpynmnbl
cpaBaenus — 2x1 (1-3) equnann/JIK.

Tabn. 1 mwmoctpupyet knaccuduxanuio JIC B JIK, npeanoxxeHHyo Ha OCHOBE
ouieHku tomnosnoruu no 3D-pexonctpykuuu JDK (cm. puc. 1r). Kpome Toro, 3nech xe
IPUBEACHO MPOLIEHTHOE COOTHOIIeHHE KOHKpeTHBIX JIC B BEIOOpKE Ui IBYX TPYIIIL

TabOnuna 1
Knaccuduxanus u crenens pacnpocrpanennoctu JIC B JIK
Tun JIC ['pynma cioprcmenos (N = 66) ['pynma cpaBuenus (N = 22)
% % % %
BCTPEUAEMOCTH | BCTPEYAEMOCTH | BCTPEYAEMOCTH | BCTPEUYAEMOCTH
13 00I1ero JINIL C JJAHHBIM 13 00I1ero JIAI] C JTAaHHBIM
koJmuectBa JIC tunom JIC koJmuectBa JIC tunom JIC
CpenunHbIE 22.8 39,0 23,2 40,9
MOTICPEYHbBIC
CpennHHBIE KOCBIE 18,0 30,7 33,3 59.0
bazanbHbie 12,9 27,0 2,6 4,5
HOTICpEYHbBIC
ba3anbHble KOCBIE 9,3 20,0 51 9,1
CpenuHHO- 16,6 37,9 17,9 31,8
aluKaJlbHBIE KOCHIE
BbazanbHo- 10,8 24,2 0 0
anuKalbHbIE KOCHIE
BbazanbHo- 9,6 19,7 17,9 31,8
CpEIMHHBIC KOCBIC

Bunno, uro B rpynmax Haubonbinee komumdectBo JIC pacmonokeHo B
CPEIMHHOM pETHOHE, MpPU OSTOM Y CIHOPTCMEHOB CaMblii BBICOKUM MPOIICHT
BCTPEUAEMOCTH OTMedaeTcss y cpeauHHbix momnepeunsix JIC (22,8 %), a vy
«HE CIIOPTCMEHOBY 00Jiee pacpocTpaHeHbl cpeannnbie kKockie (33,3 %). Kpome Toro,
B rpymnme crnopTcMeHoB B 42,6 % ciydaeB JIC uMmeroT cybaopTaibHOE KpeIieHHue K
MIXKII, a B rpynme cpaBHeHus KonnuecTBO Takux JIC He mpeBpimaet 26 %.

Takum obOpazom, B cpemneMm, Bcrpeuaemocts JIC Ha ogmn JIXK B rpymmax
MPUHIIMITHATBHO HE OTJINYANIACh, XOTS U OTMEYEHO HEKOTOpoe BuoBoe paznuuune JIC.
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JlaHHbIi (akT HE ClieqyeT pacCMaTpPUBATh B KOHTEKCTE 3aHATHI CHOPTOM, OH JIUIIb
yoenuTeNnbHO WITIOCTpUpyeT, uro BosHukHOBeHue JIC B JIK ectb orpaxenue
001IeOMOIOTHYECKOTO sBJIEHMs, cBs3aHHOro ¢ cunapomom JICT. Bmecte ¢ Tewm,
pacIpoCTpaHEHHOCTh 3TOro (peHOMEHa cpeau CIOPTCMEHOB HEOOBIYailHO BBICOKA,
100% B HameM cnydae, U 3TO OOCTOATEIHCTBO MOATBEPKIAET aKTYaJbHOCTb
IPEANPUHATOTO UCCIECIOBAHHUS.

Oco0eHHOCTH 17100271bHON M PErMOHAJIBHON CTPYKTYPbI M pyHkuun JIK y auig
MOJIOAOI0 BO3PACTA C JOKHBIMHU CyX0xuauaMu B JIZK

I[Io pmaHHbBIM cranpaptHOro mnporokona OIxoKI' ycraHoBieHo, 4YTrOo Bce
napaMmeTpbl TJI00anbHOM CTPYKTyphl M (yHkuuu JIXK B rpynmax He BBIXOIAT 3a
IPaHULBl YCIOBHOM BO3pacTHOM HOpMBI. [lomaBisromiee 4YMCIO MOKaszaresnen y
aTJIETOB COOTBETCTBOBAJIO HOpMaTHBaM cnopTuBHOro cepaua (benonepkosckuii 3.5.,
2012; Barbier J., 2006; Fioranelli M. et al., 2012). Onnako, MO CpaBHEHHIO C
HETPEHUPOBAHHBIMU CYOBbEKTaMHU, y CIIOPTCMEHOB OBbUIN 3a()MKCHPOBAHBI Pa3IUUUs
Uil psifa mokaszateneil. B Tabn. 2 mpuBelneHbI 3HaUYC€HMS TOJIBKO TEX IOKaszaTelsei,
JOCTOBEPHOCTh OTJIMYMNA KOTOPBIX ObLIa MOATBEpP)KIAEHA cTaTucThuecku. OOpainaer
Ha ce0s BHUMaHHUE YBEIMYEHHE Yy CIOPTCMEHOB ToimMHbI cTeHok JIK, macchl
MHUOKap/ia, MHAEKCAa MacChl MHOKap/a, KOHEUHO-cuctoaudeckoro pasmepa JOK u E/A
110 OTHOLIEHHUIO K IPYIIIE CPAaBHEHUS.

Tabmuna 2
Cpennue 3Ha4eHUs MOKa3aTesien riodanpHol cTpyKTyphl U pyHkiuu JIXK B rpynmax
[Tapametp CnoprcMensl I'pynna cpaBHeHUA Hopwma
(n=66) (n=22)
JlnameTp aopThl, MM 27,9+3,27 (21-35)** 29,53+2,83 (24-34) <37
PackpsiTHE CTBOPOK 20,2+2,13 (15-25)*** 17,06+0,24 (17-18) <17
a0pThI, MM
DU, % 66,0+4,65 (57-76)** 70,05+5,45 (58-81) > 50
KCP, mm 30,8+4,0 (23-43)* 28,6+3,5 (23-38) <37
MXITI, mm 9,3+1,3 (7,3-13,4)** 8,3+1,35 (6-11,2) <12
3CJIK, MM 9,0+1,05 (7,2-12,3)** 8,2+1,3 (5-10) <12
MM, r 156,0+£44,65 (103-302)*** | 114,5+22,6 (88-153) | <200 (m);
< 150 (k)
VMM, r/m? 84,8+16,3 (60-147)*** 65,6+8,0 (55-81) <102 (m)
< 88 (k)
E/A 1,9+0,37 (1,2-2,75)** 1,6+0,23 (1,25-2,2) 0,73-2,33

3HAYeHUsT HOPMBI TIPUBEACHBI B  COOTBeTCTBME ¢ JaHHbiMH <EAE/ASE

Recommendations» (2015). JIoCTOBEpPHOCTh pA3NIUYMA MEXKIy TPYyNIaMH IpU
P <0.05%, P < 0.01**, P < 0.001 ***




14

JlonoTHUTENbHBIE CBEACHUS ObUIM TOJYYEHBI 33 CUET UCIOJIb30BaHUS aHAIN3a
pErMOHaIbHOM CTPYKTYpbl U (QYHKUMH Ha OCHOBe craHaaptHoro OxoKI.
JIOCTOMHCTBA Takoro MOAXOJAa 3aKJIYaroTCs B TOM, YTO B OTIMYHME OT PYTUHHOIO
oOcienoBaHus Cep/illa, AAHHBIA METOJ IMO3BOJISIET B JETANSAX OXapaKTEpHU30BaTh HE
TOJIbKO MOpP(OJIOTHYECKHEe, HO U (PYHKIMOHAJIbHbIE (MEXaHUYECKHE) CBOICTBA
pPa3IMYHBIX YYaCTKOB CEpJICYHOW CTEHKHU. J[pyrumMu cioBamu, JaHHBIA METOJ JIa€T
IPEICTaBICEHUE O TOM, 3a CUET KAKUX OCOOEHHOCTEH CTPYKTYphl M (PYHKIUU
muokapaa JOK BeimomnHseT riiodanbHyo (HaCOCHYI0) (QYHKIIMIO.

B Tabn. 3 mnpuBeneHbl 3HAYEHUS KOHEYHO-MACTOJIMYECKOM TONILIHUHBI B
pernonax crenku JDK. BuaHO, BO-NIEPBBIX, YTO CpPEAHUE 3HAYEHHUS TOJIIUHBI B
pEeruoHax COOTBETCTBYIOLIEIO CEYEHMS] OTIMYAKOTCS OT JAHHBIX CTaHAAPTHOTO
OxoKI' (cm. Tabn. 2) u, BO-BTOPBIX, TOJIIMHA MHUOKapjAa B JIIOOOM W3 CEYEHHH y
CIIOPTCMEHOB JIOCTOBEPHO OOJIbIIIE, YEM Yy JIMI] U3 Ipynnbl cpaBHeHUs. Kpome Toro, y
Bcex qun ¢ JIC B JDK umenn MecTto JOKajgbHbBIE YTOJIIEHUS CEPICYHOM CTEHKHU B
MeCTax KpEIUICHHUS] aHOMAaJIUH.

Tabauma 3
Cpennue 3Hauenust (M = o) u noctoBepHocTh paznuunst Mmexay KJATP B rpynnax

KIATP (mm) I'pynma cioprcmeHoB I'pynma cpaBHEHMS P
ceuenusnx JDK (n=66) (n=22)
MK 9,59+1,61 (7,00-13,00) | 6,82+1,60 (4,00-9,39) 0.00000003
CM 10,03+1,52 7,55%1,14 0.0000000002
(7,00-14,00) (5,80-9,56)
Bepxymika JDK 11,79+2,03 7,55%1,95 0.0000000000007
(8,00-17,00) (4,89-12,24)

C momenta Bo30OyxaeHuss JIJK permonst MOKII HaumHamum CHUCTOIMYECKOE
JBUKEHUE C 3aJEPKKOM 110 OTHOLIEHUIO K perHoHaM CBOOOJHOM CTEHKH (CM. puc. 2).
[Ipuuem, B rpymnme cpaBHEHUS 3Ta 3aJepiKa cocTaBisuia 22+28 mc, a y aTJIeTOB —
50£77 mc (P < 0.01). Kpome Toro, ¢ MOMEHTa OKOHYAHHUsI CUCTOJBI Tl Beero JIK
peruonsl MXKII nemoHCTpHUpOBalld CHUCTOJIMYECKOE yKOopoueHue eme 7/1+62 mc B
rpymnmne cpaBHenus U 101+£62 mc B rpynme criopremenoB (P < 0.05). IIpumeuarenbHo,
YTO B 3TO BPEMsI PEruoHbl CBOOOJHOW CTEHKU YK€ YUIMHSUINCH BCIIEACTBHE
pacTsKEHUSI CTEHKH MPUWIMBAIOIIEHCs KPOBBIO B (ha3y TUACTOIMYECKOTO HAMOTHEHUS
JDK. YcranoBneHnblii (pakT ydbemuTenbHO CBUAETENLCTBYET, uto y jull ¢ JIC B JIK
UMEET MECTO BBICOKAasl CTENEHb MEXAHWYECKON AaCHMHXPOHHOCTH, TO €CTh YETKOE
paccorjiacoBaHM€ B MEXaHMYECKOM IIOBEIEHWU PErMOHOB B IPOCTPAHCTBE U BO
BpPEMEHU.

B T1abn. 4 nmpexacraBineHbl 3HAYEHHs MHTETpajbHBIX  IOKa3aTesei,
KOJIMYECTBEHHO  XapaKTEpPU3YIOIIMX CTENEHb  BBIPAKEHHOCTHM  MEXaHUYECKOU
ACMHXPOHHOCTHU. BU/IHO, 4TO aCMHXPOHHOCTH Y CHOPTCMEHOB JOCTOBEPHO OOJIbLIE,
YyeM Yy Jul] M3 Tpynmnbl CpaBHEHUsA. B 1enom, Bce MOKa3aTeNnW MPEBBIIAIN
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ACMHXPOHHOCTHU

VIl YCJIIOBHO

310POBBIX  JIUII

(bnsxman @.A., 1996). CnenoBarenvHo, BozHukHOBeHue JIC B JIXK mpuBomut k

IMOBPCIKACHUIO pCFHOHaﬂbHOfI MCXaHUKH CCpIIC‘-IHOﬁ CTCHKH, IIPpUYCM, CTCIICHb

MOBPEXKIEHUSI JOCTOBEPHO OO0JIbILIE TPH 3aHATUSAX NPO(EeCCHOHATBHBIM CIIOPTOM.

Tabauma 4

Cpennue 3nauenusi (M £ 6) U JOCTOBEPHOCTD Pa3IMUUs MEXKIY MOKa3aTEIIMU

MEXaHHUYECKOMH ACMHXPOHHOCTH B I'pyIIax

IToka3arenu I'pynma atneroB | I'pymnma cpaBHeHUs P
(n = 66) (n=22)
Cv C®Y na KCK JIXK, % 26,05 + 10,09 18,55 + 6,85 0.0001***
Cv C®Y na KCK peruona, % 22,39 + 7,74 15,64 £ 5,45 0.0001***
CvV, % 23,36 + 7,69 20,06 + 5,57 0.034*
Cv Vmax, % 34,39 + 10,51 23,05+ 7,97 0.000006***
dT, mc 38,87 + 12,20 37,55+ 11,85 0.330

JloctoBepHOCTH paznuunii Mmexxy rpynnamu npu P < 0.05* u P < 0.001 ***

3aBHCHMOCTB CTENEHH MEXAaHMYECKONH ACHHXPOHHOCTH 0T KoJmvecTBa JIC

B Tabn. 5 mnpuBeneHsl pe3yibTaThl KOPPEISLIUOHHOTO aHAIM3a MEX]Iy
3HAYEHUEM MApaMETPOB aCUHXpPOHHOCTH M KoiumdyecTtBoM JIC B JIK y croprcmeHOB.
Bunno, uem Oonbiie JIC B JIK, Tem B Oomblieil Mepe HapylaeTcss peruoHaibHas
MexaHuKa cepaua. KauecTBeHHO MOX0XKUM pe3yiabTaT ObUT MOJYYEH JUIsl BHIOOPKU U3
JMIl TPYNNbl cpaBHeHWs. B wactHocTH, K03(hdumment koppemsiuu mexay dT u
kosmuectBoM JIC B JIXK okazancs pasen 0,73 (P < 0.01).

Tabauma 5
3HadyeHus K03)OUITUESHTOB KOppESIIHU MKy KoarnuecTBoM JIC U mokasaTessiMu
MEXaHUYCCKOM aCHHXPOHHOCTH Yy ciopTcMeHOoB (N=66)

[Toka3zarenp Cv C®Y na KCK peruona CvV dT

Komumaectso JIC B JDK 53™ A48 51"

HocroBepHocth npu P < 0.01**

PesynbTaThl KOppENsSLMOHHOTO aHanu3a ObUTM TMOATBEP)KICHBI JaHHBIMU
CpPaBHHTEIIBHOTO aHanmn3a. |1 3Toro rpynma CIopTCMEHOB (n=66) OblLTa pasiencHa
Ha JIB€ MOArPYIIbI 10 Kputeputo cpennero 3Hadyenus yucina JIC B JIK. Ioarpynma I
OKa3ajach MPeACTaBJICHA JUIaMH, Y KOTOPBIX B nonoctu JIK Obu1o BU3yanu3upoBaHO
omao win nBa JIC (n=39), u moarpynma Il ¢ xommdyectBom JIC 3 u Gosiee emuHUII
(n=27). Atietsl B TOATpyHIax HE OTJIMYAIUCh IO BO3pPacTy U OCHOBHBIM
AHTPONIOMETPUYECKUM  MOKa3zareynsiM.  Pe3ynpTaTbl  CPaBHHUTEIBHOTO  aHAIM3a
npencTaBieHbl B Tabn. 6. Bugno, uro y atneros ¢ konuuectBoM JIC B JIXK Gosnbiie
JBYX BCE MOKa3aTeIM MEXaHHMYEeCKOW aCHHXPOHHOCTHU JOCTOBEPHO OOJbIle, YeM Yy

CIIOPTCMEHOB U3 MOATPYMIIHI |.
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Tabauma 6
Cpennue 3HaueHust (M * 6) U TOCTOBEPHOCTh PA3TUUMI MEXIY MOKA3aTeIIMU
MEXaHUYECKON ACUMHXPOHHOCTH B MOJIFPYNIax CIIOPTCMEHOB

[Tokazarenu [Moarpynna | [Moarpynmna I P
(n=39) (n=27)
Cv C®Y na KCK JIK, % 23,87 +£8,31 29,19 + 11,68* 0.017
Cv C®Y na KCK peruona, % 20,69 £ 6,71 24,85 £ 8,57* 0.015
CvV, % 21,90 + 6,94 25,48 + 8,35* 0.031
Cv Vmax, % 32,38 + 9,39 37,30 + 11,52* 0.031
dT, mc 35,27 £ 9,72 44,07 + 13,67** 0.003

JlocToBepHOCTD paznuuuii Mmexxay rpymmamu npu P < 0.05*, P < 0.01**

Bkiiag aHATOMHYECKOr0 PacnoJI0KeHUsI J0KHBIX CYX0KIUJINM B MOBPEKACHUE
MEXAHHUKH JIEBOI' 0 KeJIYA0YKA Cepaua

UtoOb1 omenuts Bkian jgokamusammu JIC B JIXK B cremenp moBpekaeHUS
peruoHanbHOM Mexanuku JIXK y MOJ0/bIX CIOPTCMEHOB ObLI BBINOJMHEH (HaKTOPHBIN
ananu3. Mcnonb3oBanyu 0JHOMEPHBIN MHOTO()AaKTOPHBIN AUCTIEPCUOHHBIN aHANIN3 TIPU
OMOIIM MeTo/ia «00o0meHHoi auHeiHo Moaenn» (GLM). B kauecTBe 3aBUCHUMOI
nepeMeHHOW OblT BBIOpAH OJMH W3 MHTETPAJIbHBIX [apaMEeTPOB MEXaHUYECKOU
acuaxponHoctu Cv V  (%). @axropamu SABISUIMCH pa3IUYHbIE BAPUAHTHI
anatomuueckoro pacnoioxenus JIC B 3D-monmenu JDK. CpaBHuBanmuch Jpyr c
JPYrOM CpeIHHE 3HAa4YeHUs KaKJO0W BBIOOPKH, W BBIYMCISICA OOUIMI YypOBEHb
3HAYMMOCTH Pa3In4ni.

YcTaHoBI€HO, UTO HaUOOJBIINI BKJIa/] B MOBpeXAeHUE MeXaHUKU BHOCAT JIC,
coenuusaomue MXII u narepanbnayto crenky JDK (P=0.005), MXKII u 3amgHioo
crenky JIK (P=0.015), komOunanus »tux pakropon (P=0.007), a Taxxe Oa3aibHbIe
koceie JIC, coemunstonmme MOKIT wu 3amneOokoByro crenky JDDK (P=0.031).
[TonydeHHble [aHHBIE XOPOLIO COIJIACYIOTCS € pe3yJbTaraMd OJHOMEPHOIO
0/IHO(AKTOPHOTO JTUCIIEPCUOHHOIO aHAJIN3a, BBHIIOJIHEHHOIO HA OCHOBE IPOLETYpPHI
CpaBHEHMS CpeHUX 3HaueHUM BIOOPOK. Okazanock, uto JIC, coequnstomue MXKII u
3aHe00koBy10 cTeHKy JIK, mocToBepHO BinusAOT Ha napameTpbl acuHXpoHHOCTH JIOK
Cv V (P=0.022), Cv V max (P=0.05), dT (P=0.022). Ilpu srom JIC c¢ Toukamu
KpEIUJICHUS HAa NIEpEAHEN CTEHKE 3HAYMMO HE BJIMSUIM HU HA OJIMH U3 MEPEUYUCICHHBIX
apaMeTpoB.

Takum 00pa3oM, HauOoJblee BIAUSHUE HA HapylIeHHEe MeXaHUKH cTeHku JIK
okaseiBaroT JIC, coemunsrome MJKII u 3a1HEO00KOBBIE OT/IENBI CBOOOJHOM CTEHKHU
JIK, pacrionoxeHHbIe B 0a3aJIbHBIX U CPEAMHHBIX PETMOHAX KaMephl.

Oco0ennoctu axantanuu cnoprcmMenos ¢ JIC B JIK k puznyeckuM Harpy3kam
ITo pesysbraTaM Harpy304HOrO TECTUPOBAHUS ATJIETOB YCTAaHOBJIEHO, YTO B
CpellHEeM, MOKa3aTellb, XapaKTePU3yIOIINil a3pOOHYI0 POU3BOIUTEIBHOCTD, COCTaBUII
14+3 (8,8-18) METS. DTO CBHIETEIBCTBYET O BBICOKOH TOJICPAHTHOCTH aTJIETOB K
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dusnueckoit Harpyzke (ACC/AHA 2002 Guideline update for exercise testing).
CpenHre 3HA4YEHHMS HMHTETPAIBHBIX IMAapaMeTpoB, Xapakrepusyromux OPC, nmenn
cienyromue BenmuuuHsl: WP — 250+12,4 (6-80) mm prt.ct.; XP — 124,5+24.9
(52-176) yn/mun; 11 narpy3ku — 279,4+39,2 (153-353) ya/m-mm pr.ct.; mpupoct JI1
— 188,4+43,1 (64-259) ymw/mua-mm pr.ct. 3Hauenne YCC Ha S5 wMuUHYyTE
BOCCTAHOBJICHHMSI  II0CJIE€  MAaKCHUMaJbHOM  Harpy3sku coctaBwio 112,2+13,0
(81-135) yu/muH.

CornacHo MOJIy4eHHBIM pe3yjbTaTaM, BCE aTJIEThl UMEIH BBICOKHI ypOBEHb
dbuzmyecko  paboOTOCOCOOHOCTH, CpeaHue 3HaueHus  nokazateneit  OPC
COOTBETCTBOBAJIM M3BECTHBIM JaHHBIM 00 ajanTaluyd cepiala CIOPTCMEHOB K
¢usznueckum Harpyskam (benouepkosckuit 3.b., 2005, 2012). Bmecre c Tewm,
oOpaiiaer Ha ce0s BHUMaHuEe TOT (akT, yTo Bce nokazarenu OPC BapbupoBanu B
HIMPOKOM rana3oHe. CrnenoBaresnbHo, VHIUBUYyaJIbHAS CIIOCOOHOCTH
aJanTHPOBATHCA K HArpy3KaM y aTJIETOB CYIIECTBEHHO OTIMYallach JPYT OT ApyTa.

B Tabn. 7 npuBeneHbl pe3ynbTaTbl CPAaBHUTEIBLHOIO aHalIM3a I[apaMeTpoB,
xapakrepusyromux ®PC B noarpynmnax crnoprcMEHOB B 3aBUCUMOCTH OT KOJIMYECTBA
JIC B JIK. JloctoBepHoe yBenmuueHue psiaa mnokazareneir ®PC (moarpynma |l)
YKa3bpIBa€T Ha CHUKEHHE 3KOHOMM3auuu pacxonoBanuss @PC mo mepe yBenuueHus
komuuectBa JIC B JDDK. KadecTBeHHO Takoil K€ BBIBOJ BBITEKA€T W3 JAaHHBIX
KOPPEISMOHHOTO aHayn3a. B yacTHOCTH, ObUTM OOHAPYKEHBI 3HAYUMbIE KOPPEIIALINU
mexay kommdectBoM JIC B JIXK u mokazaremssmu [I1 marpysku (r=0,38; P < 0.01,
n=66), npupocra JIT (r=0,39; P < 0.01) u METSs (r=-0,51; P < 0.01).

Tabauma 7

Cpennue 3HaueHust (M £ 6) U JOCTOBEPHOCTh Pa3IMUUSI MEXIY MMOKA3aTeIAMU
O®PC B noarpynmax CnopTCMEHOB

[Tokazatenu [Moarpymma | (n=39) | [oarpynma Il (n=27) P
METS 14,25 + 3,02 13,62 + 3,07 0.218
XP, yn/mun 119,63 £ 29,19 131,67 £ 15,02* 0.021
1T Harpy3ku, ya/M-MM PT.CT. 281,89 + 43,41 306,00 + 32,29** 0.009
[Tpupoct AI1, yn/mM-MM pT.CT. 189,10 + 50,60 217,53 £ 29,51** 0.004

JlocToBepHOCTH paznuunii Mexxay rpymmamu nmpu P < 0.05*, P < 0.01**

B Tabn. 8 npuBeneHs! pe3ynbTaThl MHOTO(AaKTOPHOTO aHAJIN3a, BBIMOJIHEHHOTO
¢ nenbto oneHku Bkiana Jokanmuzauuu JIC B JDK B crenenb BoBieuenuss OPC y
MOJIOJIBIX CIIOPTCMEHOB. B KauecTBe 3aBUCHMBIX IE€PEMEHHBIX ObUIM BBIOpaHBI
nokasarenp a’poOHoi mnpousBoautenbHocTH METS u mHTerpampHbIil mokazaTenb
O®OPC — npupoct AIl. ®akropamu SBISIUCH pa3IMUHbIE BAPUAHTHl aHATOMHYECKOTO
pacnionoxenust JIC B 3D-monenu JOK. M3 MarepuanoB Tabauubl ClEeTyeT, YTO Ha
napaMeTp a’poOHON MPOM3BOJIUTEIBHOCTU JOCTOBEPHO BIMSIOT Oa3alibHbIE H
cpenunnbie JIC (P < 0.05), a Taxxke JIC, coemunustomue MIXKII n 3amHEe00KOBYIO
crenky JOK (P < 0.05). Ha mapamerp npupocrta 11 BiusitoT nonepeynsie 6azanbHbIe
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JIC, coemunstomue MOXKIT u 3apnioro crenky JDK (P < 0.05), momepeudnbie
cpeaunnbie JIC (P < 0.05), a Takxke kocble 6a3anbHble U cpeaunnbie JIC (P < 0.05).

Tabnuma 8
Pe3ynbTaThl 0JHOMEPHOTO MHOTO(AKTOPHOTO TUCIIEPCHOHHOIO aHaIM3a METOI0M
00001eHHOM JInHeiHO#N Moaenu (GLM)

3aBrcuMas iepeMeHHas dakTop P
[Tpupoct AIl, yn/MuH-MM PT.CT. H+111+V 0.022
V+VI 0.043
HI+IV+VI 0.030
METs IH+Vi 0.020
I+11 0.050
| — JIC, coemunstomue MIKII u natepanpayto crerky; |l — JIC, coequnsromme MOKIT
u 3aaHior0 cTeHky; |l — 6azansubie JIC; IV — kocwie JIC; V — nonepeunsie JIC, VI —

cpenunnbie JIC. JloctoBepnocts ipu P < 0.05 *

Takum 00pa3oM, HpHUBEIACHHBIE B JAHHOM pasjene (akTbl yKa3bIBalOT Ha
CYILLIECTBOBAHME 3aKOHOMEpHOCTH: uyeM Oonbiie konuuectso JIC B JDK y
CIIOPTCMEHOB MOJIOJIOrO BO3pacTa, TeM B OoJblel cteneHu Bopiekaercs OPC mpu
agantaluu K (Qu3nyeckuM Harpy3kaMm. IlpuueM, »3Ta cTemeHb 3aBUCUT OT
nokamuzanuu JIC B JDK.

Ces3b MexAy mapaMeTpaMu permoOHaIbLHON (PYHKIUHM MHOKApPAA U
xapakrepucTukamu ®PC y monoabix cnopremenos ¢ JIC B JIZK
B Tabn. 9 mnpuBeneHbl pe3ynbTaThl KOPPEISLUOHHOTO aHaIHM3a MEXIY
napaMeTpaMu MexaHnudeckon acuHxpoHHoctd U DPC. B wyacTHOCTH, HOCTOBEpHAs
oOpatHast cBs3p Mexay BenuuumHoit METS u  mapamerpamMu  MeXaHUUYECKOM
acuaxponHoctu Cv COVY ykaszpiBaeT Ha TO, uTo cHmxkeHne OPC accouumpyercs c
YBEIMYEHUEM CTENEHW MeXxaHuueckod acuHxpoHHoctu B JDK. Pesynbrars
0JTHO(AKTOPHOTO TUCTIEPCHOHHOTO aHAlIM3a CPAaBHEHHS CPEAHUX 3HAUCHUN MMOKa3ajH,
yto ypoBeHb @DPC, oneHenHelii nmo mnapamerpy METS, nocToBepHO OKa3bIBaeT
3HAYMMOE BIMSHHE Ha Xapaktepuctukum acuaxponnoctu: Cv V max (P < 0.01),
Cv COY na xoHeuHo-muactosmueckuii kamp pernona (P < 0.05) u JDK B memom
(P <0.05).
Tabauma 9

3HadyeHUs KO3(PHUIIMECHTOB KOPPEISAIIUN MEXAY IMapaMeTpaMu aCHHXPOHHOCTH U
nokasareasimu OPC

Cv CDY na Cv C®DY na Cv
KCK JDK KCK perunona CvV Vmax dT
METs -,463™ -,484™ -,489™ - 465 | -337"
JIT Harpy3ku ,024 316" 320" ,089 ,510™
[Mpupocr 11 ,093 ,346™ ,606™ 128 266"
XP ,130 ,220 ,305" ,036 ,162

Hoctoepuocts ipu P < 0.05 * u P < 0.01**
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Takum oOpazom, cHmwxkenue OPC y monomsix cnoprecmenoB ¢ JIC B JIK
IPUBOIUT K moBpexaeHH0 Mexanuku JDK. Jlpyrumu cioBamMu, YeM XyxKe
aJanTupyeTcs cepaue K GU3NYeCKuM Harpy3kam, TEM BBIIIE€ CTENEHb MEXaHUYECKOU
ACUHXPOHHOCTH.

CymMupysl mpeACTaBJIEHHBIE PE3YJIbTaThl MOKHO 3akiatounTh, uyTo JIC B JDK
IPUBOJAT K HAPYLICHUIO PETMOHAIBHON MEXaHUKH MHOKapAa, KOTOPOE MPOSBISAETCS
B YBEJIIMYCHHH MEXAHUYECKOM AaCHHXPOHHOCTH B PErHOHAaX CEpJACYHOM CTEHKH.
[Ipuuem, cTeneHb aCHMHXPOHHOCTH TeM Bblile, yeMm Oombiie yucio JIC B neBom
cepaue H, 4eMm OOJbllle WHTEHCUBHOCTH BBINOJHSAEMBIX HArpy30K JIMLAMU C
aHomasiuaMu B cepaue. CnocoOHOCTH cepjla arjieToOB  aJanTUpOBaThCsl K
bu3MYeCKUM Harpy3kam CHIKaeTcs 1o mepe ypenuueHus: konmdectsa JIC B JIK u,
COOTBETCTBEHHO, BO3PACTAHUS CTEIIEHU MEXAHUYECKON aCUHXPOHHOCTH.

N3BectHO, uTO KitoyeBble UCTOUHUKH DPPC, TO ecTh cmocoOHOCTH, Mpexe
Bcero, JOK amanTupoBatbcsi K Harpys3kam, 3akJIIOYEHbl B OCOOEHHOCTSX CTPOCHUS
(ctpyktypsl) kamepsl JIK u cokparumoctu muokapna (Blyakhman F., 2007). [ns
HOpManbpHOTO (310poBoro) JIDK, rne ampuopu HaTUBHAs CTPYKTypa W BBICOKas
CTENEHb COKPATUMOCTH MHOKap/Aa, UMEET MECTO caMblii Oonbmioil ypoBen» ®PC.
Bo3HukHOBEHHE B cepAlle NPOTUBOPEYUS MEXKAY BBIIOJHIEMON MHOKapAOM
Harpy3kol M KOJMYECTBOM DJHEPreTHUECKOro cyOcTpara, HEOOXOAMMOIO Ha €€
oOecrieyeHne, 3amycKaeTcss LeNb aJalTallMOHHBIX pEeaKIuil a8 MUHUMHU3ALUU
norepb. Ha ypoBHe cTpykTypbl nenoro JDK xoMrmeHcanus HpOMCXOAMT 3a CUET
PEMOJIETTUPOBAHUST MHUOKAp/Aa, YTO MPOSBISETCS, MPEXJIE BCEro, rumeprpodueit
CEepPACYHON CTEHKH. DTO NPUBOAUT K HOPMAIM3ALHUH OTHOCUTEIBHOM HArpy3ku Ha
€UHULLY ITONEPEYHOr0 CEYEHUSI MUOKap/1a 3a CUET CUHTE3a JONOJHUTEIBHON MacChl
KOHTPAKTUJIBHBIX OEJIKOB B CApKOMEpax KapIMOMHUOLIUTOB.

JlanHple aHanmu3a 1I0OaNbHOM UM permoHanbHOM cTpykTypsl JOK ¢ JIC
MOJITBEPKAAIOT BOBJICUECHHE MPOLIECCA PEMOACTMPOBAHUS MUOKapa JUIsl alaliTalliy K
WHTCHCUBHBIM (PM3MUYECKUM Harpys3kam (cMm. Tadn. 2, 3). B WacTHOCTH, 1O JaHHBIM
cTaHAapTHOM sxokapauorpaduu, TonmuHaa MXKII u 3anueit crenku JODK B HeKOTOpBIX
ciaydasx pgocrurana 12,3 u 13,4 mm, coorBercTBeHHO. lIpu anannse pernoHanbHOU
ctpykTypsl JDK Obuto 0OHapyX eHO, YTO TOJIIMHA CTEHKUW JocTuraia 13 mm B
0azanbHBIX OTAENax, 14 MM Ha ypOBHE COCOYKOBBIX MBI U 17 MM B peruoHax
Bepxywku JDK.

[IpuHsATO CUMTAaTh, YTO TUNEPTPOPHUS CHOPTUBHOIO Ccepaua SBISAETCA
0o0paTUMOM, MOCKOJIbKY €€ BO3HMKHOBEHHE €CTh JIMIIb aaantuBHas peakuus JIK k
BbICOKUM (u3nueckum Harpyskam (bemonepkosckuit 3.b., 2012). IIpeanonaraercs,
YTO Yy aTrJeToB THUHEpTPO(Us HE CBsI3aHA C MATOJIOTMYECKUMU HM3MEHEHUSMH B
COKpaTUMOCTH MuUOKapaa. M3BecTHa, OQHAKO, TOYKA 3PEHUsA, COIVIACHO KOTOPOM
(dopMupoBaHue runeprpour Ha MOJEKYJISIPHOM YpPOBHE BCE JK€ 3aTparuBact
MEXAHU3MBbI, JIEKAI[UE B OCHOBE PETyJMpPOBaHUS COKpaTuMocTH. [losTomy mocie
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UCYE3HOBEHHUs1 (DaKTOpa CHOPTUBHBIX HAarpy3oK, TOJIIMHA CEPACYHOM CTEHKHU
IIOJIHOCTBIO HE BOCCTAHABJIMBACTCA, W MPOSABISAIOTCS NPHU3HAKK NATOJOTMYECKHUX
n3menenuit B muokapne (apunosa E.A., 2007; Maron B.J. et al., 2002, 2006).
KocBenHo, Ha HapylieHHe COKPAaTUMOCTH MHOKapAa TOBOPAT (aKThl JTAHHOTO
UCCIICIOBAHMS, COTJIACHO KOTOPBIM Yy HEKOTOphIX aTiieToB (6 % wucciaemyeMbix)
OTMEYAJIOCh CYLIECTBEHHOE IIPEBBIILICHUE HOPMATHBHBIX 3HAYECHHM ITOKAa3aTess
TpaHcMUTpajibHOro mnotroka E/A (cMm. Tabmn.2). CrnenoBaTeiabHO, MBI HE MOMKEM
uckiovars nospexaaromiee aeiicteue JIC B JDK cnoprcmeHoOB, cBsi3aHHOE C
HapyLIEHUEM COKpPaTUMOCTH MHOKapJa MpH aJanTalud K (U3NYECKUM HarpysKam.
[Tarorenes noBpexaenus Mexanuku cepaua ¢ JIC B JDK y cnoprecMeHOB MO040T0
BO3pacTa MOKHO IPEJICTaBUTh B BHUJI€ TUIIOTETUYECKOM cXeMbl (puc.3).

Takum o6pazom, JIC B JDK yBenuuumBamT CTeNeHb ACHUHXPOHHOCTH, YTO
OPUBOJUT K CHUXEHUIO 3((PEKTUBHOCTH padOTHl cepAla U, CIEeI0BaTeIbHO, K
BopieueHnto ®OPC nns amantanuum HacocHo ¢ynkuuu JDK B croxuBmIMxcs
ycnoBusix. Kpome Toro, y atneros ¢ JIC B JUK ponosnutensHo 3aneiictsyercas OPC
JUIS afjanTaliyd K MHTEHCUBHBIM (M3MUECKUM Harpy3kaM. CieaoBaTenbHO, CTENEHb
BoBiieueHust OPC y cnoprecmenos ¢ JIC B JIXK Gosnbiie, uem y nuil, npodhecCHOHAIBHO
He 3aHuMaroummxcs crnoproM. [losToMy uWHTEHCUBHbIE (U3UMUYECKUE HArpy3KH
NOTEHUUAJIBHO YBEJINYMBAIOT PUCK BHe3anHou cMeptu y s ¢ JIC B JDK.

Aucnnasna coegUHUTEIbHOM TKaHU Cnoprt

v
HapyweHue cuHTe3a KonnareHa u | ynpyroctu CT

y
Bo3HMKHOBeHMe J/IC B 4na ‘I NPOYHOCTU KOHCTPYKUMK JTHK MHTeHCHBHbIE HU3MUECKME HAarpy3Kn

L 4
MepepacnpeaeneHue Harpy3oK B permoHax cteHkun JIXK

|

CHuKeHne 3¢ PeKTMBHOCTU HACOCHOW GYHKLMUKU YBenuyeHue Harpyskn Ha MMoKapa

p—
BosneueHune GPyHKumMoHansHoro Pesepsa Cepaua

h 4

CTpyKTypHOE pemoae/iMpoBaHMe MMOKapAa KaKk aganTalMOHHOE AB/ieHue

v v
MospexxaeHne perMoHanbHOM MmexaHUKK JIXK u HapylleHWe COKPaTMMOCTU MUOKapaa

4
YBenunueHue PWCKa BHe3anHou CMEePTU NPU 3aHATUAX CNOPTOM

Puc. 3. 'nnoretndeckas cxema aToreHe3a NOBPEXkKICHUS MEXaHUKH CepaLa C
JIO’KHBIMU CYXOXWIMsAMU B JDK y crmioprcMeHOB MO1010r0 BOo3pacra
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BbIBO/IbI

1. Pa3zpaborannbie anropuT™mbl g TpexmepHou pekoHcTpykiuu JDK mo
JAaHHBIM CTAaHJAPTHON TPAHCTOPAKAIBHOW 3XOKApAUOrpapUU MO3BOJIMUIN AECTAIBHO
onucath Tonosoruto JIC ¢ yueToMm aHaTOMUYECKUX OCOOCHHOCTEN KaMephl cepia, Ha
OCHOBAaHMHM 4ero OblIa co3ana Mopdonornueckas kinaccudpukanus JIC B JIK.

2. JIOKyMEHTAJIbHO TOATBEPK/IECHA H3BECTHAs TOYKA 3pPEHHs], COIVIACHO
KoTopoi Juia Moionaoro Bospacta ¢ JIC B JIXK umerorT coxpanHyto (HOpMAaJIbHYIO)
robanbHy0 QyHKuuio cepauna B nokoe. Cnopremenst ¢ JIC B JIDK neMoHCTpupyIOT
BBICOKYIO TOJIEPAHTHOCTh K (PU3UYECKUM Harpys3kaM, KOTOpasi COOTBETCTBYET
pPacUYCTHBIM 3HAYCHUSIM MaKCHUMAaJIbHBIX HArpy30K Juist atieros (14-18 METS).

3. Y mun mononmoro Bospacra ¢ JIC B JDK umeer mecTo yrosueHue
MUOKapJa B peruoHax creHku JIK, mpuuem, y aTJIeTOB TOJIIMHA CTEHKH BO BCEX
ceuenusix JOK noctoBepHO Oomblie, yeMm y JnL, HE 3aHUMarouxcs cnoprom. Kpome
TOTO, y psa atiieroB ¢ JIC TonmmuHa CTEHKU NPEBBIIAET HOPMAaTUBHBIE 3HAYEHUS IS
«CHOPTHUBHOTO CEpALa», 10CTUras BeYuHbl B 17 Mm y Bepxymku JDK.

4, Pernonanbnast pyHkus Muokapjaa y Jui mMonoaoro Bospacta c¢ JIC B
JDK  wumeer 4YeTKO BBIPAXKEHHYIO MEXAaHUYECKYI0 AaCHHXPOHHOCTb, KOTOpasd
IPOSIBIISICTCS Pa3JIMYHOM JTMHAMHUKON B JBHYKEHHM MEXOKEIyJAOYKOBOW IEPEropoaAKU
u ceoOoanou crenku JUK, nmpuueMm, crenens noBpexaeHnsa Mexanuku JOK y atneros
JOCTOBEPHO OO0JIbIIIE, YEM Y JIMII, HE 3aHUMAIOIIUXCS CIIOPTOM.

S. CreneHp MEXaHUYECKOW ACMHXPOHHOCTHM MHUOKapAa Yy CIIOPTCMEHOB C
JIC B JIX Ttem Bbilie, 4eM O0JIbIlI€ KOJWYECTBO aHOMAIbHBIX CyXoxuiauh B JIK,
npuyeM, HauOOJIBIIMK BKJIAJ B TOBPEXACHHE MEXaHUKH cepaua okxasbiBaoT JIC,
COCJIMHAIOIINE MEXKEIYJOUYKOBYIO MEPEropoaky M 3aaHe00koByr0 cTeHKy JIK,
OpPUEHTHUPOBAHHBIE MEPHNEHAUKYJIAPHO WM MOJ HEOOIBIIMM YIVIOM K JUIMHHOM OCH
JDK.

6. UYewm Gomnbiie konuyectBo JIC B JDK y crioprcMeHOB U, COOTBETCTBEHHO,
BBIIIE CTENEHb MexaHudeckoil acuHxpoHHocTu JIK, Tem Hmxe 3(p(EeKTUBHOCTDH
ajantanuu cepaua K (pU3MYecKuM Harpyskam, 4to mpossisercd yBenuuenuem JI1
Harpy3ku 110 366 ya/m-mm pr.ct. 1 npupoctoM 11 1o 276 ya/m-mm pT.cT.

7. Nurencusnble 3auatus crioptoM Jiml ¢ JIC B JDK yBenuuuBaroT cTeneHb
NOBPEXKIEHUSI MEXAHUKHU CEpJIa 3a CUET €ro aJaNTaluyd K CTPYKTYPHBIM aHOMAJIHUAM
Y UHTEHCUBHBIM (PU3NYECKUM HArpy3Kam, 4to B 1eiaom camxaetr OPC.

INPAKTUYECKHWE PEKOMEHJALIUAU
1. [Tpu BBISIBJICHUH (EeHOTUTTNYECKUX MIPU3HAKOB JIACILIa3UN
COCMHHUTENBLHON TKAaHW Y MOJIOJBIX CIIOPTCMEHOB PEKOMEHIYETCS PacCIIuPUThH
CTaHJAPTHBIN MPOTOKOJ AXOKapAUOTpadUUECKUX UCCIEIOBAHUN C LIEJbIO BBISIBICHUS
netanbHOM Tonosoruu JIC Ha OCHOBE NPEMIOKEHHOM TEXHOJIOTUH TPEXMEPHOU
pekoHcTpykiuu JIK.
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2. [Ipn BeEBienun JIC B JDK momepedHOro wWim KOCOrO HallpaBJICHUS,
coenunsromux MXKII u 3agHeb0koBbIe oTEIBI cBOOOAHOM cTeHkH JIXK B kKonnuecTse
o6onee nByx eauHun/JIDK, pekoMeHIyeTcss MpOBOAUTH AaHAIU3 PErHOHaJIbHOU
CTPYKTYpHI U pyHKUIMKU MUOKapaa JIK.

3. JImuam c¢ Beimeo3HaueHHbiMu JIC B JDK pexomeHayeTcss orpaHu4YuTh
MOIITHOCTh  BBITIONHSEMBIX ¢u3ndyeckux Harpy3ok mpo 10 METs (70 % or
MaKCUMAaJIbHO JOMYCTUMOM MOIIHOCTH Harpy3ku) MpH TMPEBBIIIEHUH KPUTHUYECKHUX
3HAUEHUH CIEAYIOIINX apaMEeTPOB PETMOHAIBHON CTPYKTYPHI U (PYHKIIMM MUOKap/a:
TomuMHLl cTeHKH — 12 MM; dT — 35 mc; CvV —22 % u Cv COY — 20 %.

4. C nenbro CHUWKEHHsI pucka BHe3anHoM cmepru arieroB ¢ JIC B JDK
PEKOMEHIYeTCS TpPU 3aHATUAX CIOPTOM pPEryssipHO MoHuTopupoBaTh JIII, 4ToObBI
UCKJIIOYUTh (PU3MYEecKue Harpy3ku, 0Opu KoTopblx mpupoct Il mnpesbimiaeT
300 ya/mM-MM pT.CT.

CIIMCOK PABOT, OIIYBJIMKOBAHHBIX ITO TEME JUCCEPTALIUU

Kypnanwt uz cnucka BAK u npupasnennvie k Hum 3apyodeiicnvle u30anus
1. MexmueBa K.P. Anamu3 ¢usndeckoit pabOTOCIIOCOOHOCTH CTYICHTOB C

JACTIIA3UeN  COCAUHUTEIIPHOM TKAHU, YICHOB MYKCKOM UM JKEHCKOW KOMaHJ
VYpansckoro ®enepanpHoro YrHuBepcutera mo Oackerbomy / K.P. Mexnuesa,
B.D. Tumoxuna, @®.A. bmaxman // Bectouk HOVYpl'Y  «O6pasoBanue,
3npaBooxpaHeHue, pusnueckas kKyabTypay. — 2014, — T.14, Ne 1. — C. 54-62.

2. Oco0eHHOCTH CTPYKTYPHI B GYHKIIUU CEePALa MOJIOIBIX 0ACKETOOIHNCTOB
MYKCKOM cOopHoii Ypanbckoro ®denepanpHoro YuuBepcuteta / K.P. Mexnuesa,
B.3. Tumoxwuna, FO.A. 3unoBneBa, ®.A. biasixman // CiopTuBHas MEIUIIMHA: HayKa U
npaktuka. — 2014, — Ne 4. — C. 48-55.

3. Mexmuea K.P. OcobenHocT (yHKIIMOHUPOBAHMS CEPALA Y MOJIOIBIX
CIIOPTCMEHOB C JIOKHBIMH CYXOXKHUJUAMH B jieBoM kenyaouke / K.P. Mexnauena,
®.A. biasaxman // Jleue6Has huskynbTypa u ciopTuBHas meaununa. — 2014, — Ne 6. —
C. 37-45.

4, Cardiac regional function of sportsmen with false tendons in the left
ventricle / K. Mekhdieva, V. Timokhina, S.Yu. Sokolov, F.A. Blyakhman // Journal
of Mechanics in Medicine and Biology, World Scientific. — 2015. — Vol.15, No. 2. —
P. 1-6.

5. Mapping of false tendons in the left ventricle based on the heart
transthoracic ultrasound visualization / Yu.A. Zinovieva, K.R. Mekhdieva,
S.Yu. Sokolov, F.A. Blyakhman // Journal of Medical Imaging and Health
Informatics, American Scientific Publishers. — VVol.5, No.6. — 2015. — P. 1217-1222.

6. Mekhdieva K. The heart functional reserve of young basketball players
and their sports achievements / K. Mekhdieva, V. Timokhina, F. Blyakhman //
European Journal of Sports Medicine, EFSMA. — 2013. — Vol. 1, Suppl. 1. — P.156.



23

7. 100 % Of Ural Federal University student basketball players have false
tendons in the heart / K. Mekhdieva, V. Timokhina, Yu. Zinovieva, F. Blyakhman //
Journal of Sports Sciences, Taylor & Francis. — 2014. — VVol.32, supp.2. — P. 31-32.

8. Sokolov S.Yu. 3D Reconstruction of the Left Ventricle by Use a Limited
Number of Ultrasonic Sections for Assessment of the Heart Functions /
S.Yu. Sokolov, K.R. Mekhdieva, F.A. Blyakhman // IFMBE Proceedings, Springer, —
2015. —Vol. 48 (in press).

Mamepuanwt konghepenuyuii (naubonee 3nauumote u3 13 onyoa1uK06aHHbIX)

9. The impact of false tendons on the regional mechanics of left ventricle in
young sportsmen with the syndrome of connective tissue dysplasia / K. Mekhdieva,
V. Timokhina, S. Sokolov, F. Blyakhman // Proceedings of ICMMB2014,
Ed. R. Zannoli, Romano, I. Corazza, R. Stagni, UNIBO. — Bologna, 2014. — P. 338-
343.

10. Development of the left ventricle 3D model to determine the topology of
false tendons / S. Sokolov, K. Mekhdieva, Yu. Zinovieva, F. Blyakhman //
Proceedings of ICMMB2014, Ed. R. Zannoli, Romano, |. Corazza, R. Stagni,
UNIBO. — Bologna, 2014. — P. 343-346.

11. BnausHue JOKaNU3alMMU JIOKHBIX CYXOXWIMM B JIEBOM KeJyJAO4YKe Ha
peruoHanbHyto ¢GyHkiuioo Muokapna / K.P. Mexauea, IO.A. 3uHOBBEBA,
B.D. Tumoxuna, ®.A. bisxman // Tezucsl nokinanoB V MexyHapoIHOTO KOHIpecca
«Kapnuonoruss Ha mepekpecTke Hayk» coBmecTHO ¢ IX MexayHapoaHbIM
CUMIIO3UYMOM TIO 3XOKapauorpaduu u cocyaucToMy yiabTpa3ByKy, XXI exerogHoi
HAyYHO-TIPAKTUYECKOM KOH(pepeHIuel «AKTyalbHbIE BOIMPOCHl KapAUOJOTHI». —
Tromensn, 2014. — C.138-1309.

12. BnusHUE JOXHBIX CYXOXKUIJIHMIA JIEBOTO KEIyA04Ka Ha (PYHKIMOHATBHBIN
pesepB cepania y Mononbix crnoprecmeHoB / B.D. Tumoxuna, K.P. Mexnuesa,
B.U. CamoitnoB, ®.A. busxman // IlepcriekTuBHBIE HampaBieHUss B 00JacTh
(du3nueckoi KyJiabTyphl, ciopta u TypusMma: Matepuansl V Beepoccuiickoil HayqHO-
IPAKTUYECKON KOH(QEpPEeHIIMH C MEXIyHapoAHbIM ydacTueMm, HukHeBapTOBCK,
2015 r. — HuxneBaptosck, 2015. — C. 280-282.

13. Bxiag JNOXHBIX CYXOXXWJIHK JIEBOTO JKETyJO4YKa B PETHOHATBHYIO
MEXaHUKYy MHOKapJa y CIHOPTCMEHOB M JIMI, HE 3aHUMAroIuxcs croprom /
K.P. MexmueBa, A.M. Haiinnu, B.D. Tumoxuna, ®.A. biasxman // Te3ucsl TOKIan0B
VI Mexnaynaponnoro koHrpecca «Kapauoaorus Ha NepeKkpecTke HayK» COBMECTHO C
X MexnyHapogHbIM CHUMIIO3UYMOM [0 3XOKapAHOrpapuu U COCYJIUCTOMY
yibTpa3Byky, XXI| exeronHoi HaydHO-TIPaKTUYECKON KOH(pEpEeHIINEeH « AKTyallbHbIC
BOMPOCHI Kapauonorumy. — Tromens, 2015. — C. 106-107.

Yacmo pe3ynibmamos, npe0CmasieHHblX 8 Hacmosiuell pabome, Oblia NOIYYEHA
8 x00e uccredosanuti, noooepaicanuvix I panmom PODU (Nel2-08-00789a)



24

CIIMCOK COKPAIIIEHUI

AJl — apTepualibHOE TaBJICHUE;

JAJl — 1nacToanyecKkoe apTepruagbHOE JaBJICHUE;

JIIT — nBoitHOE TPOU3BEICHHUE;

JCT — nucriia3usi COeIMHUTEIBLHOM TKaHU;

MMM — nHnekc Maccel MUOKapAa;

K TP — koHEUHO-AnacTONUYECKas TOJIIMHA PETUOHA;
KI1O — xOHEYHO-IHACTOJUIYECCKUI 00BEM;

KJIP — koHEYHO-AMAaCTOINYECKUN pa3Mep;

KCK — KOHEYHO-CHUCTOJIMYECKUN KaJIp;

KCO — KOHEYHO-CHCTOINYECKUN 00bhEeM;

KCP — KOHEUHO-CUCTOIMYECKUI pa3Mmep;

MIKII — mexokemy0uKoBasi IEpeEropoaKa;

CAJl — cucronnyeckoe apTepuaibHOE TABICHUE;

CM — cOCOYKOBBIE MBIIIIIBI JIEBOTO JKEIIYI0UKA;

C®Y — cermenTapHas (ppakuusi yKOpoUEHUs;

YO — ynapHbiii 00beM;

O®OU — dpakiust U3rHAHMS JIEBOTO KEITyI0UKa CepAlla;
OPC — pyHKIMOHANBHBINA PE3EpB CEPALIA;

XP — XpOHOTIPOIHBIN PE3EPB;

YCC — yacToTa cepIeUHbIX COKPaIICHU;

Cv — ko3¢ dunmeHT Bapuauy;

dT — cpenHekBaapaTHYHOE OTKJIOHEHHE M0 JJIUTSIBHOCTH CHCTOJWYECKOIO
ykopoueHus aiist 12 pernonos JUK;

V, V max — cpenHss u MakcuMajbHas CKOpPOCTH yKopoueHus pervona JIK.
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